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Leading articles 





Cancer surgery: why some survival benefits may 
be artefactual 


Variations in the technique, or more often the extent, of cancer operations are 
frequently accompanied by reports of improvement in survival rate. Such 
improvement may, however, be an illusion and the force at play mere artefact. 
Common examples of such artefacts occur in the interpretation of results from 
selected case series, in the use of invalid comparison, and in situations where the 
stage-migration phenomenon might supervene. 

Horton! believes that case series are the weakest evidence in assessing treatment 
efficacy, with uncontrolled bias and confounding as potentially lethal flaws. He also 
notes that case series comprise nearly half the articles in a recent group of leading 
surgical journals. Case series (and their treacherous terrain of retrospective audit) 
are frequently suspect, not only because of the possibility of uncontrolled bias but 
also because the information may be incomplete. In the absence of the rigour of 
planned pro formas and prospective data collection, adverse events and deaths may 
be missed or censored by innocent exclusion. On the other hand, formal trial entry 
with prospective pro formas yields sobering morbidity and mortality rates, 
particularly when dedicated data handlers collect the information. The greater 
operative morbidity and inferior survival rates found in prospective randomized 
trials, compared with those of single-centre (or single-surgeon) case series and 
retrospective audits, attest to this. 

Invalid comparisons of disparate patient groups or disease stages may yield 
major cancer survival differences by artefact. One example is the comparison of 
the present with the past: the latest cohort (who underwent the newest 
intervention) almost invariably have the better result when compared with the 
previous cohort. The greatest caution must~be used in interpreting such a 
comparison as, from a scientific viewpoint, the populations compared are 
completely unstable. The new cohort may be a group of particular interest to the 
chief investigator, whereas the previous one was managed by various surgeons in 
different wards or hospitals, and in different ways. The new intervention may also 

_ exhibit a ‘halo’ effect, which results in better and (particularly) special care for the 
select group. Thus, the improved survival may not be attributed to the operation in 
question, but to a multiplicity of other factors. 

Clinical and intraoperative selection bias, with subsequent invalid comparison, 
has also artefactually improved survival rates in cancer surgery. This usually occurs 
when easily and safely resectable cancers are treated by the big operation, and 
those posing technical problems by the small operation. Here, however, it is the 
prior probability of the disease and its stage which are the real survival 
determinants, and not the big or small surgery. While stage-for-stage comparisons 
stabilize this to some extent, within each stage pigeon-hole there is an important 
range of disease extent, which might be enough to allow selection bias in type of 
surgery. Degrees of serosal invasion or adjacent organ infiltration (within the same 
stage) are examples of this. The big operation can only be compared with the small 
operation within the controlled environment of a randomized trial, where selection 
bias is largely removed. The 40 years of randomized comparisons of types of 
surgery for breast cancer is a good example of removal of bias, with a subsequent 
paradigm shift in thinking about surgery for cancer at this site. 

The stage migration phenomenon refers to the artefactual improvement of 
survival results by more extensive staging’. Feinstein et al. found that their most 
recent cohort of patients with lung cancer fared significantly better, in each of the 
tumour node metastasis (TNM) stages, than a cohort treated in the 1960s; when, 
however, the most recent cohort was staged as the earlier cohort had been, without 
the benefit of ultrasonography, computed tomography and radionuclide scanning, 
all differences evaporated. The improved survival results were merely an artefact 
of better staging. Patients in the lower stages with clinically occult disease (usually 
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nodal) were identified, extracted and placed in more advanced stage groupings 
(stage migration). The lower stages were thus ‘cleansed’ and survival rates 
improved admirably. The higher stages also benefited, as they received an addition 
of patients with low tumour burden. Thus, while each individual prognosis 
remained the same, as did that of the whole group, there was an apparent 
improvement for each of the individual stages. 

The stage migration phenomenon is a serious artefact when radical is compared 
with less radical surgery. Radical surgery generally produces excellent survival 
results in case series and in unrendomized comparisons. The radical surgery 
usually consists of extensive lymphadenectomy, or dissections in the mediastinum, 
retroperitoneum or pelvis. Extensive and accurate staging is thus achieved, the 
stage groupings cleansed of patients with occult disease, and outstanding survival 
results are obtained. A possible example of this is reflected in the contemporary 
debate surrounding lymphadenectomy for gastric cancer, a debate which may also 
expand to include the radical resection of rectal cancer. 

Patients who have radical lymphadenectomy for gastric cancer may appear to 
have superior survival rates than those managed more conventionally. Curiously, 
this survival advantage is also found in node-negative cases. In the ensuing debate 
all agree that the differences are due to the lymphadenectomy: the question is how 
lymphadenectomy achieves this. When submitted to the test of randomized trials, 
however, there seems to be no significant survival advantage to lymphadenectomy; 
not only this, but a higher morbidity rate is found in radically treated groups*”. 
One argument is that an artefac: is at play, probably the stage migration 
phenomenon. The Netherlands Triallists have gone further, hypothetically 
comparing, first, the staging in their patients as if there were a nodal yield from 
only conservative (D,) dissection anc, second, as if there were a radical (D,) nodal 
yield’, As many as 30 per cent of patients are upgraded to a higher (N,) nodal 
status, as well as further migration to N, or N, status, the result being artefactual 
and hypothetical improvement in survival. 

Most major journals, including this one, have a heightened vigilance for the 
above artefacts. Many editors roucinely refer proferred articles for statistical 
review. When cancer survival rates after surgery are reported or compared in 
future, a great deal more detail and scientific accuracy should be required. 
Randomized comparison, although an incomplete paragon’, appears to be the 
robust test for new variations in the surgical treatment of cancer. 


D. M. Dent 
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University of Cape Town Medical School 
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Cape Town 

South Africa 
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Endoluminal abdominal aortic aneurysm surgery 


K. R. WOODBURN, J. MAY and G. H. WHITE 











Department of Vascular Surgery, Royal Prince Alfred Hospital, University of Sydney, Sydney, Australia 
C orrespondence fo: Mr K. R. Woodburn, Royal Cornwall Hospitals Trust, Treliske Hospital, Truro TRI 3LJ, UK 
_ Background The development of devices designed for the endoluminal repair of abdominal aortic 
aneurysm has led to the emergence of new endovascular techniques. 
Methods Articles and case reports obtained from a Medline search of the English language literature 


from 1989 to 1997 are reviewed. This search was carried out using the MeSH heading ‘aortic 
aneurysm, abdominal’ and the keywords ‘endovascular’ and ‘endoluminal’, 





Results Reported mortality and complication rates for endoluminal aneurysm repair are similar to 
those following conventional repair, with the exception of continued perfusion of the aneurysm sac 
which remains a major problem following endoluminal repair, 

Conclusion Successful endoluminal aneurysm exclusion is associated with reduced aneurysm 





undertaken. 





In the 46 years since the first successful replacement of an 
abdominal aortic aneurysm (AAA) with a homograft was 
reported in 1952!, the technique of open surgical repair of 
AAA has been refined to the extent that the elective 
operative mortality rate is now about 5 per cent, while 
the mortality rate from ruptured AAA remains about 50 
per cent’. These figures apply only to selected patients, 
however; the risks of surgical repair are greater in those 
with significant co-morbidity*. As many patients with AAA 
have co-existent conditions that significantly increase the 
risk of both elective and emergency surgery’, less invasive 
endovascular techniques of repair that reduce this risk 
may offer a means of reducing morbidity and mortality 
rates following operation. This paper describes the 
current status of endovascular AAA repair in clinical 
practice. It reviews the published results of endoluminal 
repair: in series in which outcome measures and 
complications have been reported. 





Development of endoluminal surgery 


Percutaneous treatment of occlusive arterial disease has 
become an increasingly accepted part of vascular surgical 
practice since 1969 when Dotter first reported the 
percutaneous placement of stainless steel coils within the 
arterial lumen’. Percutaneous angioplasty and arterial 
stenting are now routine. These endovascular techniques 
are believed to offer advantages in terms of reduced 
morbidity and mortality rates, reduced hospital stay, and 
shorter convalescence, with results that are often similar 
to those of surgical treatment”. 

Although initially confined to occlusive disease, 
endovascular techniques have now been adapted for 
aneurysmal disease. Animal studies indicated that it was 
feasible to undertake endoluminal repair of aortic 
aneurysms with home-made stent-graft combinations 
introduced using a percutaneous catheter technique’. The 
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diameter. However, longer term results of endoluminal repair, in particular of sealed endoleaks, are 
required before randomized controlled trials of endoluminal versus conventional repair can be 








first endoluminal repair of AAA in humans was reported 
in 1991°°. The early endoluminal devices implanted in 
humans were all improvised’*!""'| generally using 
commercially available stents and graft materials!?-", 
While there are no randomized studies to support the — 
belief that endovascular techniques offer advantages in 
terms of reduced morbidity and mortality rates, 
endovascular AAA repair is associated with less- 
postoperative respiratory dysfunction and reduced — 
analgesic requirements’. While such endoluminal repair 
is minimally invasive, it is not a true percutaneous 
technique, as it requires either iliac or femoral artery 
dissection and arteriotomy!®'*!°, 

Since the initial report’, the feasibility of endovascular 
aneurysm repair in selected patients has been clearly 
established and a number of commercially prepared 
devices are currently undergoing clinical evaluation; long- 
term results are still awaited. Early reports suggested that, — 
in high-risk patients, the procedure is associated with a — 
significant mortality rate’. A number of procedure- 
specific postoperative complications have also been 
identified”. As a result, a number of authors have 
expressed reservations about the suitability of the 
technique for the majority of aneurysms”**!, and attempts 
are now being made to ensure that both the devices 
implanted and the operative procedures employed are 
subjected to appropriate scientific scrutiny’. At the 
present time, critical appraisal of the results of 
endoluminal AAA repair is hampered by the absence of 
universally adopted reporting standards*, and by the 
diversity of techniques and devices used. However, in view 
of the potential advantages that endoluminal repair offers 
over conventional AAA surgery”, it is likely that it will 
continue to be developed and refined. 









Principles of endoluminal grafting 


Endoluminal AAA repair uses minimally invasive 
techniques to exclude the aneurysm sac from the arterial 
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circulation by fixing a prosthetic graft within the aortic 
lumen. Until recently, the absence of any commercially 
available device resulted in the repair being performed 
with a wide variety of different ‘home-made’ 
devices’ "9, Most of these consisted of some 
combination of tubular or bifurcated graft material fixed 
in position with metallic stents or other mechanism to 
anchor the graft material to non-dilated arterial wall 
above and below the aneurysm. Some of these improvised 
devices are now either available commercially or 
undergoing commercial evaluation™! +". Other devices 
have been developed primarily in the commercial 
sector *”, 

There are three principal means of excluding an AAA 
from arterial blood flow (Fig. 7) and most devices fall into 
one of three design categories (Table 1). Within these 
categories there is some variation in the method of 
attaching the device within the aortic lumen; some favour 
the use of anchoring stents with unsupported graft fabric 
between these stents’, some use a custom-designed 
device to attach the graft throughout its length”, and 
some of the most commonly used devices consist of 
metallic stents covered in fabric’). 


Aneurysm morphology 


The suitability of an aortic aneurysm for endoluminal 
repair depends predominantly on aneurysm morpholcgy 
and device design. With current devices there is a 
requirement for a proximal neck of at least 15 mm of 
normal aorta below the renal arteries to enable proximal 
anchoring without the device encroaching on the renal 
ostia. With most reported systems the aortic neck must 
have a maximum diameter” of 26mm, although some 
_delivery systems may accommodate grafts suitable for use 
in vessels up to 30 mm in diameter”. In addition, the iltac 


aah ess 
es 


Bifurcated 
aortoiliac 
One-piece component 


tube graft 





b 












vessels must be of sufficient diameter to enable the 
passage of the introducing device into the aorta (at least 
7-9mm in diameter). Disadvantageous morphological 
features are listed in Table 2, although increasing 
experience with endoluminal surgery has led to many 
becoming only relative contraindications. The adjunctive 
technical manoeuvres required to overcome some of these 
contraindications have been well documented*; in some 
cases devices have even been deployed with the proximal 
uncovered portion of the stent lying across the renal ostia, 
without adverse effect t, 

Initial reports suggested that between 4 and 14 per cent 
of patients with AAA would be suitable for endoluminal 
repair using an aortoaortic tube graft™-*. With the 
recent availability of bifurcated and aortouni-iliac devices, 
and increasing experience with endoluminal techniques, 
some authors now report that up to 50 per cent of AAAs 
may be suitable for endoluminal repair***””. These figures 
need to be interpreted with caution, however, as there 
remains considerable debate about the need to operate on 
small aneurysms”**", particularly in the absence of any 
reliable data on aneurysm expansion rates’. Furthermore, 
endoluminal surgery is currently being carried out in 
tertiary referral centres with highly selected patient 
populations; this is hardly representative of the generality 
of aneurysm management. 


Radiological imaging and endoluminal surgery 


In contrast to open repair, where the vascular surgeon can 
adapt beth graft and anastomoses to the aneurysm 
morphology”, endoluminal repair requires that the graft 
device is of the correct diameter, length and configuration 
at the time of deployment. Precise preoperative 
measurements are therefore needed***. These are best 
obtained by biplanar angiography with a calibrated 
catheter to correct parallax and magnification errors**, 
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Fig. 1 Diagrammatic representation of the three main categories of endoluminal repair of abdominal aortic aneurysm. a Aortoaortic 
tube graft: b aortobi-biac graft; c aortount-illac graft with occlusion of contralateral iliac artery and femorofemoral crossover graft 
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Table 1 Three main categories of device currently 









Device type Subgroups 





Aortoaortic 


Externally covered stent 


Internally covered stent 
Modular graft with attachment device 






along graft length 


ated aortoiliac graft 


Internally covered stents 
Modular graft with attachment device 


along graft length 


Aortouni-iliac graft 
{ang femorofemoral crossover) 





Modular graft with attachment 


being implanted for endoluminal repair of abdominal aortic aneurysm 


Graft with proximal and distal stent or 
other attachment device 











Availability 





EVT (Endovascular Technologies, Menlo. 

Park, California, USA) Es 
Parodi device* l 
Passager (Boston Scientific, Oakland, 

New Jersey, USA) e 
Corvita™ (Corvita, Miami, Florida, USA) 
Sydney endograft (Baxter Healthcare, | s 
Irvine, California, USA) 


Graft with proximal and distal stent or EVT 
other attachment device 
Externally covered modular stents 


Chuter—Gianturco* 

Vanguard (Boston Scientific) 

Talent (World Medical, Florida, USA} 
Perth bifurcated system* 

Corvita 

Sydney endograft 





Graft with proximal and distal stent or EVT 
other attachment device 


Ivancev-Malmo system* 
Parodi device* 
Leicester device* 
Sydney endograft 


device along graft length 





commercially available in some countries 


Angiography in the assessment of AAA for endoluminal 
repair has limitations“ and additional imaging is 
required™. Most centres use contrast-enhanced computed 
tomography (CT)"***, preferably with spiral acquisition 
and three-dimensional reconstruction". Some authors 
advocate undertaking CT as the initial imaging procedure 
to determine suitability for endoluminal repair before 
angiography’. Future developments in preoperative 
imaging are likely to include the application of magnetic 
resonance imaging techniques**°**, 

perative monitoring and assessment of graft 
ent are currently carried out using fluore- 
“=, although some authors advocate the additional 
of intravascular ultrasonography to determine graft 
and site of deployment. At present there are 
significant limitations to the routine use of intravascular 
ultrasonography”, although it may have a role where 
i thrombus or vessel wall irregularity is present at the 
graft anchoring. In these conditions angiography 
cannot confirm that the endoluminal device is 
accurately anchored to the aortic wall, rather than 
embedded in intraluminal thrombus, and interrogation of 















Morphological features that do not favour endoluminal 
repair of abdominal aortic aneurysm 

Involvement of renal artery origins* 

Infrarenal proximal aortic neck length < 15 mm* 

Proximal aortic diameter > 26 mm? 

Common iliac artery diameter <9 mm* 

Common iliac artery <25 mm long 

Common and external iliac diameter > 14 mm 

Distal aortic cuff < 10 mm (for aortoaortic tube grafts) 
Thrombus within lumen at aortic neck 
Angulation of iliac arteries > 90° 
Angulation of proximal aortic neck > 60° 


Table 2 





*Absolute contraindications with currently available devices: 
other features are relative contraindications 
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*Not currently available as commercially produced devices. All other devices are either undergoing clinical evaluation or are _ 
cu y p £ 








proximal and distal ends of the graft using intravascular 
ultrasonography can confirm appropriate apposition 
between the anchoring device and the vessel walltt5t, 


Mortality rate following endoluminal aortic 
aneurysm repair 





Most of the published results indicate that the peri- 
operative mortality rate following endoluminal AAA 
repair is similar to that reported for open repair (Table 3). 
The experimental nature of the technique has meant that © 
many of the early devices were implanted in high-risk 
groups of patients who had often been refused the 
conventional operation'®***°’_ While the reasons for this 
refusal are not always documented, 32 per cent of patients 
undergoing endoluminal repair in one large series were 
classed as American Society of Anesthesiologists grade- 
IV”, In some series a small number of devices were 
inserted on an emergency basis for leaking aneurysms or 

contained ruptures***’, When these factors are 

considered, in conjunction with the ‘home-made’ nature 

of the initial devices and the fact that the reported results 

include the initial ‘learning curve’ cases, it seems 

reassuring that the mortality rate associated with 

endoluminal repair is similar to that of conventional 

surgery. 








Results of endoluminal aneurysm surgery 


The technical success rate for endoluminal repair, defined — 
as proper placement of the graft using endoluminal | 
techniques without perigraft endoleakage, death or graft 
occlusion within 30 days of implantation”, ranges from 
48 to 95 per cent depending on the device deployed 
(fable 3). This is much lower than the success rate of 
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conventional surgery which is in excess of 93 per cert”. 
Many endolumina! procedures require the placement of 
additional stents and devices to complete the exclusion of 
the aneurysm sac and to correct leaks noted at the time of 
initial device deplcyment'’. These cases are not classed as 
primary technical successes”. Small leaks often seal 
spontaneously”, Correction of major leaks is usually 
attempted at the time of initial surgery or in the eacly 
postoperative period’, in the same way that a vascu ar 
surgeon will insert additional sutures at an anastomosis to 
correct leaks observed when the clamps are removed 
during an open AAA repair. If these cases that ere 
salvaged successfully with an additional endoluminal 
method are included, the success rate for the procedure 
reaches 100 per cent for some graft configuraticns 
(Table 3). 

The mean hospital stay following — success‘ul 
endoluminal repair ranges from 3 to 12 days’, with ap 
to 72 per cent of patients discharged within 3 days of 
surgery in one series’. A number of authors have noted 
that with increasing experience they have been able to 
reduce the length of stay by 50 per cent”. 


The mean duration of operation reported for 
endoluminal procedures is 88-193 min, with an overall 
range of 25-480 min*®**-3, Some currently available 
devices are associated with a significant incidence of 
device-related problems that adversely affect the 
operating time, although not affecting outcome 
measures, With more experience of endoluminal 
techniques, and improved devices and delivery systems, it 
is likely that these problems will be overcome. Operating 
times should, therefore, decrease and few patients will be 
subjected to prolonged endoluminal procedures”. 

Current reports of endoluminal AAA repair suggest 
that many of the aneurysms treated met recognized 
criteria for open surgical intervention”. All series report 
mean diameters between 51 and 60mm, with AAAs as 
small as 36mm and as large as 97mm_ undergoing 
successful endoluminal surgery“. It is probable that 
smaller aneurysms are morphologically more suited to 
endoluminal repair and the relevance of treating 
aneurysms of this size is debatable”’; the favourable 
results associated with endoluminal repair may reflect a 
selection bias towards smaller lesions. 


Table 3 Reported results of endoluminal repair of abdominal aortic aneurysm 


Primary additional 
technical endoluminal to open late 








Success 
after Con- 


Persisting 

endoleak 

version or other Other 

postoperative 30-day 








Reference Year Device n success procedure repair failure complications mortality 
Blum et al” 1997 Aortoaortic 21 18 (86) 21 (100) 0 | | apse a 
Aortobi-iliac 133 116 (87) 128 (96) [3]* 3 (© 1510) 1 (1) 
(Vanguard or 
Passager) 
Parodi ef al 54 1995, 1997 Aortoaortic S 
Aortouni-iliac 46. 81(74) 93(85)[2]* 4 16 (15) 8 (7) 5 (5) 
Aortobi-iliac ZA 
(Parodi device) 
Chuter et al" 1997 Aortobi-iliac 54-43. (80) na. 3 14 (26) na. 3 (6) 
(Chuter— 
Gianturco) 
Moore and Rutherford 1996 Aortoaortic 46 22 (48) 32 (70) (9]* 7 7 (15) 27 complications 0 (0) 
| (EVT) (rate not stated) 
Balm et al” 1996 Aortoaortic U 24D 27 (87) [37 1 3 (10) 34 complications 1 (3) 
(EVT) in 23 patients 
Yusuf et al.” 1997 Aortouni-iliac 30 =. 25. (83) 25(83) 5 310) 6 (20) 2 (7) 
(Ivancev— 3 (10) 
Malmo) in hospital 
Lawrence-Brown 1996 Aortobi-iliac 21 17 (81) n.a. 0 7 (33) 11632) 1 (5) 
et al? (Perth device) | 
White er al“ 1997 Aortoaortic 36  29(81) 9-32 (89) [1 2 6 | 
Aortouni-iliac 20  19(95) 19 (95) i 0 7 (8) (33) 3 (4) 
Aortobi-ihac 20 15°75) 15 (75) ST Q | 
(White- Yu GAD) . 
May ef al 1996, 1997 Aortoaortic 54 | 
Aortouni-iliac 26 ; 106 (88) n.a. 15 n.a. (15) 6 (5) 
Aortobr-iliac 41. 
(GAD" and 
others) 
Marin ef al” 1995 All types 18  16(89) na. n.a. 0 (0) 8 (44) 5 (28) 
(EVT and 
Parodi) 
Thompson et ai.“ 1997 Aortountiliac 25 =. 20 (80) n.a. 5 na. 6 (24) 2 (8) 
(Leicester 
device) 


Lt 
Values in parentheses are percentages. Primary success refers to primary technical success rate as defined in the SVS/ISCVS (Society 
for Vascular SurgeryAnternational Society for Cardiovascular Surgery) reporting standards”. *Totals include cases in which spontaneous 
thrombosis of endoleaks occurred (number in square brackets) within 6 months of surgery (primary clinical success“). tIncludes one 
failed deployment treated by axillofemoral grafting. n.a., Data not available; GAD, graft attachment device 
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Early complications 










The high complication rate following endoluminal repair 
inc complications that are exclusive to endoluminal 


surgery. There appears to be a specific ‘postimplantation 
syndrome’ which takes the form of a spontaneously 
ving pyrexia of unknown origin; it is of variable 
ence and has not been reported by all authors (Table 
‘he obligatory use of large-diameter delivery systems 
1 results in injury to common femoral or iliac arteries, 







common to both endoluminal and conventional repair 
occur with a similar incidence regardless of 
9,60 


Embolic events have been reported after endoluminal 







repair and in two centres these were fatalt. While this is 
a cause for concern, the overall incidence of peripheral 
embolic events following endoluminal surgery is less than 
that described for conventional repair”. 


Endoleaks 

Endoleak is defined as the persistence of blood flow 
ide the graft lumen but within the aneurysm sac or 
vessels in which the graft is deployed“. It is a 
complication exclusive to endoluminal aneurysm repair. 
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Endoleak that occurs at initial deployment may be due to- 
a number of factors’ and often arises at the site of 
proximal or distal fixation of the device. In selected cases - 
further endovascular intervention to repair such primary 
endoleakage may be successful h 126. Trauma to the | 
device fabric at the time of implantation has also resulted 
in both early and late endoleak*®. Some early post- 
operative endoleakage appears to seal spontaneously 
(Zable 3), although the long-term outcome of such sealed 





endoleaks is unknown“? and they have been reported to 


recur”. Endoleakage can occasionally be identified using. 
colour duplex ultrasonography to identify flow within the 
sac’, but contrast-enhanced CT is the favoured method of 
follow-up™ (Fig. 2) and has become the imaging modality 
of choice. If an endoleak is suspected, further inves- 
tigation should be carried out using angiography. 


Late complications 


Although long-term follow-up of endoluminal AAA repair = 
is not available, some late complications have already — . 
been observed. A small number of graft limb thromboses 
occurred early in the clinical development of a few 
bifurcated devices, but these have now been modified 
in an attempt to prevent further problems'**". While 
these particular cases were related to early technical 
problems, late graft limb thrombosis may occur with 
endoluminal devices in the same way that it may occur in 
conventionally placed grafts’. Graft infection has also 














Table 4 Complications reported following endoluminal repair of abdominal aortic aneurysm 
Lawrence- 
as Blum” Parodi Moore Balm”  Yusuf® Brown” May“ Thompson* Tota 
Complication (a= 154) (n=109)) (n=46) (n=31) (#=30) (mn =21) (n=121) (1 =25) (a = 337) | 
vascular complications | 
| access injury 3 | 8 6 me — 9 —— 27 (5) 
2 10 ! 2 3 4 3 = 25 (5) 
7 6 l _ = 5 -= 25 (3) 
_ a 6 1 == i 6 2 16 (3) 
4 a = I - 3 4 l 
] 3 Z 2 I — — — 
-— — 6 —— — 1 — 
— 4 ~~ ——- _- —~- — l 
h leak 2 | | — —— — — 
toma requiring | aa — — — — I — 
cal treatment 
rlovenous fistula l ei à mer ai si be e 1 
nic ischaemia — — ~ _ i _ = — 1 
Bowel perforation = =- ve _ = ~ _ l i| 
Remote systemic complications | 
Pyrexia 87 — 9 5 — — — 101 (19) 
Renal failure 2 ven — ae — sad 7 1 PAE 
Myocardial infarct, cardiac  — —- ~ 2 ] i 8 12 (2) 
failure or arrhythmia 
Cerebrovascular event — mm = | i I 3 —_ 6 (1) 
Pneumonia. ~ — = | 2 | — — 4 (1) 
Respiratory failure — me - 2 a = = 1 3 (1) 
Hepatic or multiorgan ; 
on = i ae oa a ae 2 


failure ‘ 1 





Values in parentheses are percentages. Only series in which individual complications are specified have been included. Complications are 
categorized according to the SVS/ISCVS (Society for Vascular Surgerv/International Society for Cardiovascular Surgery) reporting 


standards for infrarenal aortic aneurysm repair” 








© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 435-443 = 


440 K.R. WOODBURN, J. MAY and G. H. WHITE 


been reported as a late complication of endoluminal 
surgery'*’, although the only bacteriologically confirmed 
case of infection arose in the femorofemoral crossover 
component of an aortouni-iliac graft'*; there have so far 
been no confirmed reports of infected endoluminzl 
devices themselves. Most late complications can be 
attributed to the development of endoleaks (Table 5). 
Persisting collateral flow into the excluded aneursym sac 
from patent lumbar or inferior mesenteric vessels may 
result in late endoleak*, although this appears to be a 
rare complication” and it is not routine practice to 
occlude these vessels before endoluminal repair of AAA. 
Some authors believe that the presence of intraluminal 
thrombus protects against endoleakage, but this remains 
to be confirmed. 

Late endoleaks more commonly occur as a consequenee 
of failure of the proximal or distal attachment device *o 
remain in close apposition to the vessel wallt>®, This may 
reflect inappropriate patient selection, with the 
deployment of endoluminal devices in less than ideal 
aneurysm morphology, or malpositioning of the device 
early in the learning curve of endoluminal operating 
experience’. In some instances component failure and 
subsequent graft migration may contribute’. Many of 





Fig. 2 Contrast-enhanced computed tomogram following 
endoluminal repair of abdominal aortic aneurysm. The presence 
of an endoleak is confirmed by the pool of white contrast agert 
within the excluded aneurysm sac 


these endoleaks can be treated by additional endovascular 
procedures”. The long-term results of treating late 
endoleaks are not available. 


Effect of endoluminal grafting 


In addition to a reduced postoperative hospital stay 
following endoluminal AAA repair, a number of authors 
have reported that successful AAA exclusion is 
accompanied by a reduction in the diameter of the 
aneurysm sac on follow-up CT**°*°°7, This reduction in 
diameter is not seen in cases of endoleak or collateral 
perfusion®*’’ and may prove to be a useful indicator of 
these complications during routine follow-up. Para- 
doxically, it has also been noted that the reduced AAA 
diameter is accompanied by a dilatation of the proximal 
aortic neck at the site of proximal device fixation. If 
this dilatation is progressive, it may result ultimately in 
device migration at the proximal neck, with subsequent 
endoleakage and failure to maintain aneurysm exclusion. 
Further long-term follow-up studies will clarify this issue. 


The future 


The encouraging results of the early studies should 
ensure the continued development and improvement of 
endoluminal devices. Endovascular AAA repair is unlikely 
to become exclusively percutaneous if it is to be applied to 
as broad a spectrum of aneurysm morphology as possible 
and if the risks of embolic complications are to be 
minimized. However, it is likely that improved device 
design will enable a significant number of procedures to 
be performed percutaneously. 

The requirement for precise preoperative imaging in 
endoluminal AAA repair makes the technique of little 
value (with currently available devices) in the acute 
situation of rupture, where one might expect the benefits 
of the technique to be the greatest”. Nevertheless, it may 
be appropriate to treat a leaking aneurysm in the 
haemodynamically stable patient by endoluminal methods. 
The technique may also have a role in the treatment of 
thoracic aortic aneurysm*, where the benefits of 
endoluminal surgery may be even more marked than in 
the abdominal setting. The success of endoluminal surgery 
depends on appropriate patient selection. Undertaking 
endoluminal surgery in patients with inappropriate 
aneurysm morphology will increase both the primary 
failure rate and the incidence of late endoleaks. It may 


Table 5 Causes of late failure reported following endoluminal repair of abdominal aortic aneurysm 








Endoleak 
Further 
Total no. Fixation Lumbar or endoluminal 
of late Graft Graft site Device Fabric mesenteric treatment 
Reference Year failures thrombosis infection failure migration failure backbleed successful 
Blum et al.” 1997 9 () () () 0) 6 3 7 
Parodi et al.“ 1997 16 0 () 16 0 0 0 2 
Chuter et al.*"*? 1997 14 5 | 2 4 () 2 2 
Moore and Rutherford 1996 7 () () 5 0 0 2 0) 
Lawrence-Brown 1996 7 3 () 4 0 0 0 0) 
et al.’ 
White et al.* 1997 6 0) () 6 0 0 0 2 


Endoleak refers to clinical failure of endoluminal surgery because of leaks persisting or arising de novo more than 6 months after graft 


implantation” 
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not prove possible to increase the proportion of patients 
suitable for endoluminal AAA repair above the 30-50 per 
cent currently quoted**’. While this figure can be 
increased by treating smaller aneurysms whose 
morphology is more suited to successful endoluminal 
repair, there is no justification for this approach until 
the results of endoluminal surgery are improved 
significantly. | 

Data regarding the suitability of an AAA for 
endoluminal surgery are currently based on the 
experience of tertiary referral centres with considerable 
referral bias. Having demonstrated that endoluminal 
AAA repair is feasible in selected patients who would 
previously have undergone open repair, it is important to 
determine the percentage of aneurysms currently 
undergoing open surgical repair that would be suitable for 
endoluminal repair. This has not been done outwith the 
aforementioned highly selected patient populations, and a 
determination of how widely applicable this new 
technique will be, based on currently accepted indications 
for AAA repair, is required to allocate resources properly. 

Considerable concern remains about the long-term 
outcome of endoluminal surgery. The durability of devices 
currently undergoing evaluation is unknown and 
component failure has already led to design revision”, 
is ed length of follow-up will probably reveal design 
weaknesses in other devices, and many revisions and 
modifications will be required before the ideal 
endoluminal device is developed. 

Persisting or late-onset endoleak is associated with 
continued aneurysm expansion“ and fatal rupture”. and 
the outcome of treated and untreated endoleaks will be a 
major factor in determining the future of endoluminal 
repair. A recent comparison between endoluminal and 
open AAA repair in one centre has indicated that, 
although postoperative survival is similar between patient 
groups, survival with a successful outcome (continuing 
graft function without endoleak) is significantly higher 
following open AAA repair”. It therefore remains 
imperative that long-term follow-up data are available 
from a number of centres before undertaking randomized 
controlled trials of endoluminal AAA surgery versus 
conventional repair. 
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Background Injury activates a cascade of local and systemic immune responses. 
Methods A literature review was undertaken of lymphocyte function in wound healing and following 


injury. 


Results Lymphocytes are not required for the initiation of wound healing, but an intact cellular 
immune response is essential for a normal outcome of tissue repair. Injury affects lymphocyte 
immune mechanisms leading to generalized immunosuppression which, in turn, increases host 
susceptibility to infection and sepsis. Althoagh the exact origin of post-traumatic 
immunosuppression remains unknown, stress hormones and immunosuppressive factors, such as 
inflammatory cytokines, prostaglandin E, and nitric oxide, affect lymphocyte function adversely. 
Post-traumatic impairment of T lymphocyte immune function is reflected in decreased lymphocyte 
numbers, as well as altered T cell phenotype and activity. Antibody-producing B lymphocytes are 
variably affected by injury, probably seconcary to alterations of T lymphocyte function, as a result 
of their close interaction with helper T cells. Therapeutic modulation of the host immune response 
may include non-specific and specific interventions to improve overall defence mechanisms. 

Conclusion Early resuscitation to restore lymphocyte function after injury is important for tissue 


repair and the prevention of immunosuppr2ssion. 


Injury elicits local repair mechanisms and a systemic 
defence response in which cytokines and other metabolic 
products of activated lymphocytes can act either benefi- 
cially to provide enhanced host resistance or deleteriously 
to depress the function of remote organs and cause 
systemic inflammation. After minor injury the systemic 
host response may be negligible; severe trauma, however, 
is associated with altered metabolism characterized by 
catabolism and wasting of lean body mass, and a 
compromised immune system. Delayed death after 
trauma, occurring days to weeks after injury, is attributed 
to abnormalities of the immune system, leading to 
infection. 

Non-specific host defence mechanisms include pcly- 
morphonuclear and mononuclear phagocytes, natural 
killer (NK) cells and products of complement activation. 
Specific defence mechanisms include antibody formation 
by B lymphocytes, direct microbial killing by T 
lymphocytes and T lymphocyte activation of mononuclear 
phagocytes. Changes in leucocyte numbers and function 
may reflect both the cause and the effect of infection, 
sepsis and injury. What follows is a review of the immune 
response to injury in general, followed by a discussion of 
lymphocyte function in wound healing and after injury. 


Non-specific defence 


Immune response following injury affects innate and 
adaptive immunity. The innate or non-specific antigenic 
features include intact physical barriers of skin and 
mucous membranes, the alternate pathway of complement 
activation which is spontaneously active in plasma and can 
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opsonize or destroy bacteria while sparing host cells, and 
immune-competent cells and their soluble mediators. 
Cellular elements include macrophages, neutrophils, NK 
cells and endothelial cells. Antigenic products from 
pathogenic organisms or arising from tissue destruction 
activate defence mechanisms. Activated cells of the innate 
immune system in turn synthesize potentially toxic 
mediators, including cytokines, such as tumour necrosis 
factor (TNF) x, interleukin (IL) 1 and IL-6, as well as 
kinins, platelet activation factor, eicosanoids and radicals 
(e.g. hydrogen peroxide and nitric oxide). Normal cellular 
and humoral immune function is necessary to restore host 
integrity; overwhelming inflammatory response, however, 
leads to immune dysfunction and increases susceptibility 
to infection and sepsis. 


Complement activation 


The initiating factors are many but the subsequent 
inflammatory responses are qualitatively similar. Damaged 
tissue, foreign material or bacterial lipopolysaccharide can 
activate the alternate complement pathway. Complement 
activation results in assembly of C5b-9 (membrane attack 
complex) on the surface of Gram-negative bacteria with 
lysis of the bacteria after successful attachment. Products 
of the activated complement system, such as C3a and C5a, 
increase capillary permeability and play an important role 
in the initiation of the chemotaxis process’. Following 
burn injury, altered concentrations of complement 
components and altered leucocyte function have been 
reported**, Clinically, increased levels of C3a and 
membrane attack complex have been found to be 
associated with the development of multiple organ 
dysfunction following trauma’. 
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Phagoc tic cells 


Fixed phagocytic cells, such as dendritic cells and 
macrophages, are the first line of cellular defence. 
Phagocytosis and intracellular killing are the hailmark of 
the non-specific immune response. To facilitate antigen 
engulfment, opsonization of foreign protein must occur, a 
process in which foreign particles are coated with plasma- 
cell-derived immunoglobulin and/or activated components 
of the complement system. The coated antigen is then 
bound to the Fe or complement receptors on the 
phagocytic cell, facilitating uptake. In addition to Fe and 
complement receptors, macrophages have on their surface 
receptors that recognize various microbial constituents, 
including the macrophage mannose receptor, CD14, a 
molecule that binds bacterial lipopolysaccharide, and the 
leucocyte integrin CD11b-CD18, also known as Mac-1"". 
The second important effect of the interaction of 
macrophages with pathogens is the secretion of cytokines; 
this is induced by bacteria binding to macrophage 
receptors. Important macrophage-derived cytokines 
(monokines) which occur in response to bacterial 
products include IL-1, IL-6, IL-8, IL-12 and TNF-s. The 
combined local effect of these mediators contributes to 
the local reaction to injury in the form of an inflammatory 
response. Systemically, these inflammatory monokines 
initiate an acute phase response, leading to the release of 
acute phase proteins from the liver, neutrophil 
mobilization from the bone marrow, protein mobilization 
from muscle and other effects. 

Impaired function of the phagocytic cell system after 
injury was demonstrated more than 20 years ago*”. 
Altered monocyte function is reflected in the altered 
release of soluble mediators®. Also, with respect to 
adaptive immunity, macrophages are antigen-presenting 
cells that are crucial for the activation of antigen-specific 
T cells. Macrophages efficiently ingest pathogens and are 
induced by infectious agents to express major histo- 
compatibility complex (MHC) class I} molecules and 








costimulatory activity. Following both experimental and 
clinical injury, antigen presentation and MHC class i 


molecule expression have been shown to be depressed, 
leading to impaired immune response". 


Polymorphonuclear leucocytes 


Circulating polymorphonuclear leucocytes are recruited at 
the site of inflammation by soluble mediators, causing cell 
adherence, transcapillary migration and chemotaxis. 
CDitb-CD18 is the ligand for the endothelial cell- 
expressed intercellular adhesion molecule 1, and this 
interaction causes the tight adhesion that is necessary for 
transmigration of neutrophils into the surrounding 
tissue! Clinically, increased neutrophil CDIIb 
expression has been demonstrated after major trauma and 
in patients with sepsis’. In severe illness endothelial cell 
activation is not confined to the original site of injury. In 
patients with peritonitis and multiple organ dysfunction 
syndrome (MODS), extensive expression of endothelial 
leucocyte adhesion molecule 1 occurs in endothelium 
remote from the abdomen and in the absence of bacteria 
in the areas examined", Sequestration of neutrophils and 
leucostasis have been demonstrated both during 
hypovolaemic shock and after reperfusion'’'*. Activated 
neutrophils release inflammatory mediators, such as 
oxygen radicals and proteases, leading to endothelial cell 
swelling and organ damage. After severe injury neutrophil 


function may be compromised, contributing to postinjury 
immunosuppression 


Natural killer cells 


NK cells, non-T, non-B lymphoid cells bearing no known 
antigen-specific receptors, play an important part in 
innate immunity. The exact mechanism by which these 
cells distinguish between infected and uninfected host 
cells is not completely clear. It appears, however, that 
cytokine-activated NK cells selectively kill target cells 
bearing low levels of MHC class I molecules”. Also, 
infected cells bound by antibodies may be destroyed by 
NK cells, a phenomenon known as antibody-dependent 
cell-mediated cytotoxicity (ADCC). ADCC seems to be 
mediated by the FeyRII receptor (CD16) on NK cells”. 
Suppressed NK cell activity has been reported following 
both experimental and clinical injury ™, suggesting that 
impaired NK cell function may contribute to increased 
susceptibility to post-traumatic infection. Non-adaptive 
immune mechanisms play an important role both on their 
own, in controlling infection in its early phase while the 
adaptive lymphocyte-mediated immune response is being 
developed, and also through their impact on the adaptive 
immune response. 


Role of lymphocytes in wound healing 


Tissue injury initiates a cycle of inflammation, cellular 
migration and replication, and connective tissue deposi- 
tion and remodelling, to restore tissue integrity. It is clear 
that T cells play a modulatory role in wound healing, 
although the full range of their effects is incompletely 
understood. There is no evidence that B lymphocytes play 
a significant role in wound healing”. Histologically, — 
significant numbers of T lymphocytes appear in rat 
wounds around the fifth day after wounding, peaking 
around day 757, 


T cell function in wound healing 


Direct evidence for lymphocyte involvement in the control 
of wound healing is provided by studies examining the 
effects of in vivo lymphocyte depletion. Global T cell 
depletion, using the 30H12 monoclonal antibody against 
the Thy 1.2 antigen, causes a marked reduction in 
mechanical strength and collagen content of a wound”, | 
Anti-Lyt2 antibody-induced depletion of the CD8* subset ~ 
causes marked enhancement of wound healing*'. These- 
findings suggest a possible role for CD8~ cells in the 
overall downregulation of wound healing activity. It might 
be expected that CD4* T helper cells would promote 
such activity. Depletion of this subset by an anti-L3T4 
antibody, however, has no effect on either mechanical 
strength or collagen formation’. Therefore, an 
incompletely characterized lymphocyte population bearing 
the all-T cell antigenic marker Thy 1.2, but not the 
mentioned determinant for CD4 or CD8, seems to be 
responsible for the promotion of wound healing, as its 
depletion impairs wound healing (Fig. /). 

Support for these findings is provided by experiments in 
congenitally athymic nude mice. These animals have a 
profoundly impaired T cell-dependent system and display 
significantly enhanced wound breaking strength and 
collagen deposition in response to injury, compared with 
normal thymus-bearing animals. T cell reconstitution of 
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Wound healing 
Fig. 1 Proposed role of T lymphocytes in wound healing. A T 
cell population (Thy 1.27, L3T4~, Lyt2” seems to promote 
wound healing. Lyt2* T cells (CD8*) appear to downregulate 
wound healing, as their depletion enhances wound mechanical 
strength and collagen formation 


nude mice with syngenic splenic T lymphocytes results. in 
a significant decrease in mechanical strength and collagen 
formation, to values similar to those observed in normal 
euthymic controls, This supports the hypothesis that a 
subset of T cells normally plays a downregulatory role in 
wound healing. 

Some information regarding the role of T lymphocytes 
in wound repair has been obtained from in vivo studes 
which used lymphotrophic or lympholytic agents’. The 
parenteral or enteral administration of agents known to 
enhance thymic and T lymphocyte function, such as 
growth hormone™, vitamin A” or arginine”, leads to an 
increase in mechanical strength and collagen depositien. 
Agents that suppress T lymphocyte function, such as 
steroids and retinoic acid, markedly impair wound 
healing”. In addition, systemic treatment with cyclospo7in 
and tacrolimus (FK506), both immunosuppressive drugs 
known to inhibit T cell proliferation and IL-2 synthesis by 
interfering with intracellular calcineurin, leads to impaired 
wound healing in rats™™. Wound nitric oxide synthesis, 
which has been shown before to be critical for normal 
healing”, is decreased by treatment with tacrolimus. Thus, 
impaired healing by tacrolimus may be a reflection of 
diminished wound nitric oxide synthesis. 

Modification of T lymphocyte function by adult thymec- 
tomy, which prevents the induction of CD8° T ceils, 
causes an increase in the mechanical strength of wounds”. 
This effect can be reversed by intraperitoneal placement 
of autologous thymic grafts in thymectomized rats. 
Conversely, administration of thymic hormones, such as 
thymulin or thymopentin, results in impaired wound 
healing as assessed by mechanical strength and collagen 
deposition’. These data suggest that the thymus has an 
inhibitory effect on healing. 


Role of lymphokines in wound healing 


The T cell contribution to the healing process is mediated, 
in part by the release of soluble factors (lymphokines) 
(Table 1). A variety of in vitro and in vivo studies has tricd 
to elucidate. the role of lymphokines. in fibroblast 
regulation and in in vivo tissue repaif. 


In vitro studies. Many lymphokines are capable of 
modulating fibroblast replication, migration or collagen 
synthesis in vitro. Some, such as transforming growth 
factor (TGF) f or interferon (IFN) y, are well 
characterized, whereas many other mediators that can 
modulate in vitro fibroblast activity remain incompletely 
characterized. Both inhibitory and stimulatory lympho- 
kines for all aspects of fibroblast function have been 
described. While the in vivo regulation of wound healing 
probably consists of a complex multifactorial interaction 
between various cytokines and growth factors, including 
the T cell-derived lymphokines, it remains unclear how 
these factors act in temporal sequence and in concert. 

In vitro, TGF-B is a potent fibroblast chemotactic 
molecule which stimulates collagen and fibronectin 
synthesis, and enhances collagen—matrix contraction by 
fibroblasts? +. TGF-B, however, does not have a 
significant growth enhancing effect on fibroblasts. In doses 
greater than 100 ng/ml it appears to inhibit fibroblast 
growth, This suggests that the major role of TGF-f is to 
halt proliferation and stimulate important effector 
functions of the fibroblast, such as collagen synthesis. 
TGF-f also induces monocyte chemotaxis and secretion 
of fibroblast growth factors, including IL-1. 

Fibroblast activating factor (FAF), which stimulates 
fibroblast proliferation, has been described in humans and 
guinea-pigs, and is produced by activated lymphocytes”. 
IFN-», on the other hand, is a potent inhibitor of 
fibroblast proliferation and collagen synthesis. TNF-x, 
released by macrophages and activated lymphocytes, 
induces the proliferation of growth-arrested fibroblasts in 
a dose-dependent manner (10-500 ng/ml)*. In doses 
greater than 500 ng/ml there is an apparent suppression of 
fibroblast growth by TNF-x as a result of cell death. In the 
presence of high concentrations of TNF-x and indo- 
methacin. an inhibitor of prostaglandin (PG) E, synthesis, 
the cells remain viable but no longer proliferative. This 
suggests that in high doses TNF-z-induced fibroblast 
cytotoxicity is in some way prostanoid mediated. TNF- 
has been shown to inhibit collagen and fibronectin 
synthesis by fibroblasts, and to diminish endothelial cell 
proliferation”. 

It is evident that lymphokines can exert both stimu- 
latory and inhibitory signals on all aspects of fibroblast 
activity, and there seems to be a balance between these 
effects. While knowledge of how this balance is achieved 
is scant, it is clear that an imbalance may result in wound 
failure or, conversely, in excessive fibrosis. It has been 
demonstrated that the continued presence of antigenic 
stimulus at a healing site leads to excessive fibrosis, 
presumably due to continued activation of T lymphocytes 
with unchecked production of FAF”. 


In vivo studies. The presence of a number of lympho- 
kines has been confirmed at the wound site im vivo. In a 
murine model, the presence of biologically active IL-1, 
TNF-x and IL-6 has been demonstrated, while IL-2, IL-3 
and IL-4 could not be detected**. In addition, TGF-f 
occurs in significant quantities although biological activity 
is uncertain”. 

Another approach to the assessment of the role of 
lymphokines in wound healing is to administer recom- 
binant factors in vivo, either locally or systemically, and to 
examine the response of wounds. Application of TGF-f to 
linear incisions in rats leads to increased mechanical 
strength and collagen deposition, with a concomitant rise 
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in mononuclear cell and fibroblast infiltration®**'. It 
appears that the concentrations and ratios of the different 
TGF-8 subtypes 1, 2 and 3, and their corresponding 


receptors at the wound site, seem greatly to influence the 


effect of this lymphokine on collagen quality and quantity. 
Interestingly, the exogenous addition of neutralizing 


antibody to TGF-f,, reduces scar formation after 


cutaneous injury in rats’. Early application of this 


neutralizing antibody to an incisional wound reduces the 
degree of macrophage infiltration at the wound site, 


neovascularization, and the amount of fibronectin and 


collagen, without reducing the tensile strength of the 
wound. It also improves the architecture of the neodermis 
to resemble that of the normal dermis and thereby 
reduces scarring. 

Systemic administration of human recombinant IL-2 to 
rats increases the mechanical strength of wounds with an 
associated rise in collagen deposition™. Wound fluid, on 
the other hand, contains an IL-2 inhibitory factor which 
has been postulated as playing a role in the down- 
regulation of the exuberant cell proliferation and activity 
that characterizes the early phases of wound healing”. 

The administration of IFN-; via subcutaneously 
implanted osmotic pumps in mice results in a decrease in 





Table i Effects of lymphokines on immune and wound cells 


the thickness and collagen content of the capsule that a 


forms around the pumps®. The in vivo abrogation of 


endogenous TNF-x by topical application of anti-TNF-x 
polyclonal antiserum results in a significant increase in 
collagen deposition’. Also, in a different study, when © 
TNF-x was applied topically, decreased mechanical ` 
strength of incisional wounds in rats was noted”. 
Hypertrophic scars on the other hand have been 
demonstrated to contain fewer TNF-x-producing cells”, 
suggesting that physiological TNF levels may play an 
important role in the downregulation of excessive collagen 
production in wounds. 

Clinical trials investigating the effect of cytokines and 
growth factors on healing have focused mainly on chronic 


wounds. Since 1986, when it was first demonstrated that 


locally acting growth factors may promote healing of 
chronic cutaneous ulcers in patients”, numerous clinical 
studies have been conducted using either autologous 
platelet-derived or recombinant growth factors. Improved 
healing has been reported by several authors”, whereas 
others have found no beneficial effects from the topical 
treatment of chronic wounds with growth factors™®, 
Several multicentre trials are now under way to confirm or 
refute these findings from small studies. Part of the 























Lymphokine Abbreviation Cellular effects 
Interleukin 1 IL-1 Stimulates leucocyte chemotaxis, keratinocyte migration, fibroblast proliferation 
Interleukin 2 IL-2 Stimulates T cell growth, promotes T helper cell activity, augments cytotoxicity, 
3 stimulates B cell differentiation 
Interleukin 3 IL-3 Stimulates both T and B cell maturation and mast cell growth; multipotential 
A haemopoietic cell growth factor 
Interleukin 4 IL-4 Stimulates T and B cell and mast cell growth, B cell antibody production, inhibits 
macrophage activation 
Interleukin 5 IL-5 Stimulates B cell growth and antibody production, enhances eosinophil differentiation 
Interleukin 6 IL-6 Stimulates T and B cell activity, inhibits fibroblast proliferation 
Interleukin 8 IL-8 Sumulates leucocyte chemotaxis and activity 
Interleukin 10 IL-10 Inhibits cytokine release by type 1 T helper lymphocytes and macrophages 
Interferon y IFN-y Stimulates macrophage activity and B cell differentiation, stimulates and inhibits 
T fibroblast proliferation, inhibits collagen production and collagen cross-linking, 
inhibits endothelial cell proliferation, increases endothelial cell adhesivity for 
E lymphocytes 
Tumor necrosis factor « TNF-2 Stimulates neutrophil and macrophage activity, inhibits collagen synthesis by 
os fibroblasts, inhibits endothelial cell proliferation, stimulates fibroblast 
4 proliferation 
Lymphotoxin (tumour necrosis LT (TNF-£) Inhibits B cell growth, stimulates fibroblast proliferation and collagen synthesis 
factor $) 
Transforming growth factor f TGF-f Inhibits B cell growth, T cell and macrophage activation, activates neutrophils, 
S stimulates fibroblast migration, stimulates and inhibits fibroblast proliferation, 
: stimulates fibroblast collagen synthesis, inhibits endothelial cell proliferation 
Granulocyte~macrophage colony- GM-CSF Stimulates B cell differentiation, inhibits T cell growth, stimulates growth of mixed 
stimulating factor colonies of granulocytes and macrophages from bone marrow progenitor ceils 
Fibroblast inhibition factor FIF Inhibits fibroblast migration fo ay 
Fibroblast inhibitory factor IF Inhibits fibroblast proliferation K ENE" a i 
Fibroblast activating factor FAF Stimulates fibroblast proliferation and collagen synthesis | + h = 
Macrophage chemotactic factor MCF Stimulates macrophage migration ee = ue 
Macrophage inhibitory factor MIF Inhibits macrophage activity . a aa | f "i ie a : 
Macrophage activating factor MAF Stimulates macrophage activity § $ ea i al 
Á : i a 4 ey 2 > Sai, 
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explanation for the conflicting results so far may be the 
lack of appreciatien of the complex pathophysiology of 
non-healing wounds, the heterogeneous groups of patients 
used and pharmaceutical considerations”. 

Thus T lymphocytes and their soluble mediators have 
been demonstrated, both im vitro and in vivo, to possess 
the capacity to modify essential steps in the process of 
wound healing. Defined subsets of T cells express 
stimulatory or inhibitory effects on repair mechanisms and 
take part in a balanced system of wound cell regulation. 
An intact cellular immune response appears to be critical 
for the successful cutcome of healing. 


Immunosuppression after injury 


The immune response after injury involves the release and 
interplay of numerous soluble mediators (Fig. 2), which 
may act in an endocrine, paracrine or autocrine fashion. 
Also, their cellular sources are diverse, including hormone 
glandular cells, immune-competent inflammatory cells and 
mesenchymal! cells. 


Stress hormones 


Following injury several endogenous hormones ¿re 
released into the systemic circulation, including caie- 
cholamines and glucocorticoids. This neuroendocrine 
response adversely affects both the humoral and celluiar 
immune systems. Catecholamines impair T cell proaf- 
eration, IL-2 receptor expression and immunoglobulin 
production by B lymphocytes“, 

Glucocorticoids are known to impair the phagocytic 
activity of polymorphonuclear leucocytes”, and to 
decrease T cell blastogenesis and IL-2 production, leading 
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Depressioa of T cell-mediated immunity 


T cell activity , 
CD4*:CcD8* ; 


Type 1 T helper lymphocyte ——-» type 2 T helper lymphocyte 

(TNF-8, IL-2, IFN-y) (IL-4, IL-5, IL-6, IL-10) 
Fig. 2 Systemic effect of trauma on T cell-mediated immunity 
IL, interleukin; IFN, interferon; TNF, tumour necrosis factor 


to impaired cellular immunity”. They also affect 
macrophage function, leading to decreased expression of 
the Ia antigen (murine MHC class I equivalent) and IL-1 
synthesis”. Bilateral adrenalectomy abolishes the fall of 
both T and B lymphocyte numbers in the circulation after 
injury, indicating that stress hormones play a significant 
role in these changes”. 


Immunosuppressive factors 


Trauma is associated with impaired response to delayed- 
type hypersensitivity skin tests", decreased rate of 
allograft rejection” and enhanced tumour growth”, all of 
which depend on intact T cell function. A feature 
common to all these injured states is the presence of 
wounded tissue. Not only is there evidence to suggest that 
the incidence of post-traumatic immunosuppression is 
related to the extent of the injury, but also that there is a 
direct relationship between the extent of injury and the 
incidence of post-traumatic septic complications and 
mortality’”. Patients who became septic after burns all 
showed immunosuppressive serum preceding or coincid- 
ing with the septic episode”. A vicious circle may occur in 
which immunosuppressive factors initiate and propagate 
the systemic inflammatory response and host infection, 
leading to the production of new immunosuppressive 
factors. 

If the wound is, indeed, a potential source of factors 
that contribute to alterations in immune function, it might 
be expected that the extracellular wound fluid that collects 
at the site of repair would be rich in such factors. Support 
for this hypothesis is provided by a number of in vivo 
studies examining the effect of parenterally administered 
extracellular wound fluid in normal animals. Intra- 
peritoneal administration of wound fluid collected from 
10-day-old wounds inhibits ¿n vive allogenic responses, as 
assessed by skin graft rejection, compared with autologous 
serum injection™. Also, in vivo administration of wound 
fluid impairs the immune responses to sepsis”. 

The wound factors responsible for these immuno- 
suppressive effects have only been characterized 
incompletely. Prostaglandins and many of the cytokines 
produced by inflammatory cells have immunosuppressive 
qualities. PGE,, a metabolite of the arachidonic meta- 
bolism, has an immunoinhibitory effect on cell-mediated 
immunity“. PGE. production by mononuclear cells occurs 
after burns and traumatic injury’. Increased production of 
PGE, adversely affects antigen presentation by 
macrophages via a depression of Ia antigen expression 
(murine MHC class H equivalent) in a dose-dependent 
manner. In addition, PGE, exerts a downregulatory effect 
on TNF-x and membrane IL-1 expression by macro- 
phages“, thereby interfering further with a membrane 
protein that is important for adequate antigen 
presentation. This is thought to be mediated through a 
PGE;-induced increase in intracellular adenosine 3’, 
5'-cyclic monophosphate (CAMP) levels. A similar mecha- 
nism may occur in the depression of [L-2 production by T 
lymphocytes*. In septic injury, decreased T lymphocyte 
proliferative activity is caused, at least in part, by impaired 
intracellular calcium ion* mobilization. This may be a 
consequence of PGE, activation of the secondary 
messenger CAMP, which can antagonize calcium signalling 
in T cells**’. In addition, it appears that PGE, is an 
important costimulator for the shift of type 1 towards type 
2 T helper lymphocyte phenotype, leading to decreased 
IL-2 and IFN-y activity™. 
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The presence of other serum depressive factors known 
as “suppressive active (glyco-)peptides’ has been reported 
in the serum of patients with burns or other trauma. 


These peptides may suppress T and B cell proliferation 


and inhibit IL-2 production by concanavalin A-stimulated 
peripheral blood T lymphocytes. The molecular weight of 


these immunosuppressive substances ranges between 2000 


and 600000 Da, but the best described have a molecular 
weight of less than 20 000 Da®. 
Proinflammatory cytokines, such as IL-1, IL-6 and 


TNF-%, are derived mainly from activated macrophages. 


and, when produced in excessive amounts, contribute to 
the immunosuppression observed following trauma’, 
Release of these endogenously derived proinflammatory 
mediators is currently thought to be responsible, at least 
in part, for the early activation of the acute phase 
response, and to play a central role in the beneficial and 
adverse sequelae of infection and injury”. 

Increased levels of TGF-f, known mainly as a growth 
factor involved in tissue repair mechanisms, are associated 





with impaired T cell function and immunosuppression 
during sepsis”’ and after injury”. Similarly, levels of IL-10, 


a cytokine shown to inhibit type 1 T helper cell and 
macrophage function, are raised in patients soon after 
surgery”. Some investigators, however, have demonstrated 
decreased IL-10 production by splenocytes isolated from 
septic and injured animals”. Neutralization of endogenous 
IL-10 increases TNF synthesis and mortality in animal 
models of endotoxaemia” and peritonitis™, but increases 
survival in a model of pneumonia”. Recently, Hauser ef 
al." reported increased levels of IL-10, but not of IL-4 or 
TGF-f;, in human soft tissue haematomas associated with 
fracture, providing further evidence that immune 
modulatory factors may collect at the site of injury’, The 
exact role of IL-10 in post-traumatic and septic immuno- 
suppression, however, remains unclear. It should be 
emphasized that these cytokines may not only mediate 
deleterious effects on host integrity during the systemic 
inflammatory response but also represent important 
regulators of the normal immune response. Also. both 
experimentally and clinically, alterations in cytokine 
concentrations and activities often represent both the 
cause and effect of immunosuppression after injury, 











making the assessment of their role in the immune 


response difficult. 

Soluble receptors to TNF-x and other proinflammatory 
cytokines have been isolated in the circulation of patients 
after trauma and are thought to represent a regulatory 
tool for the inhibition of the actions of these cytokines". 
Soluble. forms of cytokine receptors seem to be 
structurally identical to the extracellular portion of the 
cytokine-binding domains of these receptors'’™!. This 
may be an example of autoregulation of the immune 
system. Whether the expression of these soluble receptors 
results in pathological immunosuppression or, more likely, 


aand 





improves post-traumatic immune defence by neutralizing 


excessive proinflammatory cytokines, remains unclear. It 
appears that soluble mediators of cellular interactions 
may exert beneficial or detrimental effects on host 
defence function, depending on their concentrations and 
their interplay within the cascade of cytokine reactions 
during the inflammatory response. 

There is, therefore, strong support for the hypothesis 
that overspill of the wound environment into the general 
circulation has a role in the induction of post-traumatic 
immunosuppression. Not only is a number of potent 
immunosuppressive factors present in the wound, but 


Table 2 Lymphocyte dysfunction after injury 

Sa a a 

Impaired CD4* T cell activity 

impaired CD8* T cell activity 

CD4*:CD8* ratio reduced 

Appearance of immature T cells 

T helper lymphocyte shift from type 1 (tumour necrosis factor f, 
IL-2, interferon y} to type 2 (IL-4, IL-5, IL-6, IL-10) 

Loss of recall antigen responses (anergy) 

Impaired B cell function and immunoglobulin production 

Decreased natural killer and lymphokine-activated killer cell 
activity 

ern aae 


IL, interleukin 


there is evidence of alteration in immune activity at sites 
remote from the wound. Further support for this 
hypothesis is provided by the fact that the appearance and 
degree of post-traumatic immunosuppression correlates 
with the extent of the initial injury. In addition, it is well 
known that the early removal of damaged and/or infected 
tissue can prevent or diminish immunosuppression after 
injury™™. It may well be that, in the presence of major 
tissue damage and the need for extensive wound repair, 


the processes that are normally limited to the site of 5 


healing spill into the general circulation and have 
multiple, possible undesirable, consequences on normal 
immune responsiveness. 


Lymphocyte function following systemic injury 


Injury not confined to the initial site of insult affects the 
immune response via both cellular and humoral immunity 
(Table 2}. This in turn may increase susceptibility to 
infection and death from sepsis”, 


T lymphocyte function following injury 


The first evidence that the cell-mediated immune 
response was impaired in traumatized patients was 
published 50 years ago’. After injury, alterations of T 
lymphocyte immune function may be a result of lympho- 
cyte subpopulation changes, as assessed by differential 
expression of surface markers, as well as a result of cell 
activity changes. Alteration of cell activity may be assessed 
by the response of lymphocytes to in vitro activation by 
mitogen, lymphokine synthesis, and expression of surface 
markers and receptors. | 

Decreased lymphocyte proliferation in response to 
mitogenic stimulation occurs after surgical procedures, — 
accidental trauma, burns and haemorrhage", This — 
effect usually lasts for several days after injury, despite 
maximum resuscitation and normal recovery!!". Both 
clinical and experimental studies have demonstrated that 
this impairment of T cell proliferative response is 
associated with an increased susceptibility to infection and 
death sige, 





Lymphocyte subtypes. Lymphocyte function is deter- 
mined in large part by the antigens displayed on the cell 
surface. These surface antigens control cellular 
interactions and regulate biochemical activities in the 
cytoplasm, thereby determining the cell’s functional 
response. The specific nature of the T cell response 
appears to be controlled by the T cell receptor~CD3 
complex. The coreceptor molecules CD4 and CD8 bind 
MHC class H and class I molecules respectively, and act 
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synergistically with the T cell receptor in signalling, 
resulting in an increase in the sensitivity of T lymphocy’es 
to antigen 8%, 

Following injury, alterations in lymphocyte numbers 
and subset proportions have been described in different 
lymphoid compartments. Lymphocytes from bone marrcw, 
peripheral blood, spleen and thymus are decreased afer 
thermal injury, but lymph nodes draining a wound contain 
a severalfold increase in their number of lymphocytes ”. 
Immune alterations after thermal injury and decreased 
lymphocyte numbers in different organs after injury may 
be due, at least in part, to a redistribution of the 
lymphocyte pool. Following traumatic injury” and 
burns'’®, the absolute number of lymphocytes decreases in 
the circulation, the decrease in the proportion of CD4° 
lymphocytes being greater than that of CD8* lympho- 
cytes. Thus, there is a shift from the normal ratio of 
CD4* cells to CD8* cells (2:1 in human circulation), te a 
greater proportion of CD8* T cells. In rodents, the 
injection of CD&* T cells predisposes to increased 
mortality when the animals are subjected to septic 
insult”. The in vivo administration of a monoclonal 
antibody directed against such CD8* cells in burned 
animals improves survival following a bacterial challenze. 
This finding further substantiates the important role of 
CD8* T cells in burns. In contrast, others have founc a 
relative decrease in the CD4*:CD8* ratio only in 
animals with infection; this was not present in thermal 
injury without infeetion''*. This is consistent with results in 
patients with trauma and in haemorrhaged mice“; 
neither show changes in the numbers or proportions of 
CD8* or CD4°* cells. At present it remains controversial 
whether injury is associated with altered CD4*°:CDs° 
ratios. There may be a difference between burned 
patients. and patients after non-thermal injury and 
haemorrhage. Also, it is not clear whether this alterath 1 
of CD4*:CD8* ratio is cause or effect in the context of 
infection. Feeney et al. ™ reported decreased numbers of 
CD4* and CD8* cells in acutely ill patients admitted to 
the intensive care unit for medical or surgical reasoas. 
However, depression of T cell numbers was unpredictable 
and did not correlate with severity of illness, predicted 
mortality rate or aetual mortality rate. 

As naive CD4* T lymphocytes differentiate, they 
become either type | or type 2 T cells, characterized by 
the pattern of lymphokines they secrete (Fig. 3). Type 1 
helper cells transcribe and translate messenger RNA 
(mRNA) for TNF-f, IFN-y and IL-2, and regulate T cell- 
mediated macrophage activation. The counterpart of type 
1 subgroup is the type 2 subgroup. Through the 
elaboration of IL-4, IL-5, IL-6 and IL-10 (but not TNF-£, 
IFN-» or IL-2), type 2 helper cells are involved in B cell 
differentiation and the humoral immune response. 

Following injury, in addition to decreased numbers o: T 
helper cells, there is a shift in the type 1:type 2 T helper 
cell balance towards a dominance of type 2, leading to 
downregulation of cell-mediated and, in some cases, 
upregulation of antibody-mediated immunity!’*"'*. In vivo 
treatment with IL-12, a cytokine that induces a shift frem 
the type 2 towards the type 1 T helper lymphocyte 
phenotype, increases survival after major trauma. This 
treatment with IL-12 is accompanied by increased IL-2 
and IFN-; and decreased IL-4 production by 
splenocytes’? ">. 

The response to traumatic and thermal injury in 
humans involves the appearance in the peripheral bleod 
of immature T cells that may express T6, T9, T10 and al 
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Fig. 3 Stages of activation of CD4* T lymphocytes. Naive CD4* 
cells are thought to pass through an intermediate stage, the 
immature effector T cell (T,,0). T,,0 cells express some effector 
functions of both type 1 and type 2 helper cells. The T,,0 cells 
then differentiate into type 1 or type 2 CD4° T cells, 
characterized by the pattern of lymphokines they secrete. 
Selective activation of type 1 cells leads to cell-mediated 
immunity, whereas selective formation of type 2 cells promotes 
humoral immunity. IL, interleukin; IFN, interferon; TNF, 
tumour necrosis factor 


surface antigens. These cells may be present in quantities 
otherwise seen only in malignant disease’. During 
infection, lymphocytes harvested from burned animals 
demonstrate altered intracellular metabolism, including 
rate of glucose and amino acid utilization, and decreased 
levels of adenosine deaminase, an immunologically 
important enzyme for lymphocyte activity!” 


Lymphokines. Ex vivo, the T cell receptor complex 
may be stimulated by different mitogens such as 
phytohaemagglutinin or concanavalin A, leading to 
effector responses by all T cells bearing this T cell 
receptor complex''*. Mitogen and/or antigen-activated T 
lymphocytes produce IL-2. T cell activation, on the other 
hand, requires synthesis of regulatory cytokines, mainly 
IL-2, and expression of the corresponding cytokine 
receptor’, Experimentally, exogenous IL-2 improves cell- 
mediated immune response against infection'*’. Following 
injury, both human and animal studies have shown 
decreased IL-2 synthesis and IL-2 mRNA expression by T 
cells’, This diminished T cell ability to excrete IL-2 
may be noted as long as 60 days after injury’. In burned 
mice the principal cellular abnormalities that result in 
altered T cell activation and IL-2 production lie 
downstream of the initiating signal transduction events 
and before IL-2 gene transcription'’’''. A defect that 
involves the membrane receptors as well as the 
cytoplasmic cascade may explain why decreased IL-2 
secretion can be only partially reversed by direct 
stimulation of the cytoplasmic components”. It has been 
suggested that the defect of the intracellular signal 
transduction pathway occurs at the calcium ion signal step 
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and/or in the upstream signalling component effecting 
protein tyrosine phosphorylation’’. 

For normal T cell function, IL-2 receptor expression 
and the cytoplasmic cascade following receptor activation 
appear to be as critical as the expression, synthesis and 
excretion of IL-2 itself'*. However, results from studies 
investigating the effect of injury on IL-2 receptor 
expression are conflicting. Following injury, expression of 
the IL-2 receptor is reported to be decreased™!", 
increased'* or unchanged'"™, 

After haemorrhage the production of other lympho- 
kines, including IL-3, IL-5 and IL-6, is depressed, IL- 
3 supports the survival, growth and differentiation of 
multipotential stem cells, and of erythroid and myeloid 
progenitor cells. Thus, the depression of IL-3 may have a 
direct effect on a variety of different cellular components 
involved in cell-mediated immunity, including the 





recruitment and maturation of monocytes and 
lymphocytes. IL-5 depression, similarly, may have a direct 


immunosuppressive effect on lymphocyte response to 
injury. as IL-5 stimulates B lymphocyte growth and 
antibody production, and enhances eosinophil differentia- 
tion. The proinflammatory cytokine IL-6 is produced early 
in the response to injury™. As IL-6 plays an important 
role in B cell activation, depression of this lymphokine 
may have important implications for the development of a 
competent humoral response. This is in keeping with 
depressed B cell responsiveness after injury’. 

IFN-» activity is reported to increase or decrease after 
haemorrhage and to decrease after accidental injury’. 
IFN-» is recognized as an important upregulator of 
macrophage function and, depending on the condition, 
may either stimulate or suppress B cell proliferation and 
differentiation. The marked decline in the capacity of T 
cells to produce IFN-; after injury would be expected to 
lead to the impairment of macrophage activation as well 
as activation of cytotoxic T cells. There is evidence that 
the expression of human leucocyte antigen (HLA)-DR 
receptors on monocytes, which is coded by the MHC class 
Il and needed for antigen presentation to T ceils, 
decreases after trauma'™. In addition, depressed levels of 
IFN-» result in impaired T cell response to antigen and 


diminished monocyte antigen presentation”. 








Lymphocytes and nitric oxide. The activation of 
cytokine-inducible nitric oxide synthase (iNOS) during 
septic injury leads to the production of large quantities of 
nitric oxide, a recently discovered radical and biological 
mediator which can be toxic. Lymphocyte proliferative 
activity is impaired by macrophage-derived nitric oxide’”’. 
After burn injury, suppressed lymphocyte proliferation 
improves after in vitro addition of N-monomethyl-.- 
arginine (L-NMMA), a competitive inhibitor of NOS. This 
indicates a possible lymphocyte immunosuppressive role 
for nitric oxide in major injury'*. When a panel of cloned 
T cells was examined, it appeared that type | T helper 
cells could be induced to produce nitric oxide, whereas 
type 2 T helper cells could not'™. Secretion of IL-2 and 
IFN-y by the cloned type 1 T helper cells was enhanced in 
the presence of L-NMMA, but was significantly inhibited 
by the addition of the nitric oxide donor, S-nitrosy! 
penicillamine, suggesting that nitric oxide may exert a self- 
regulatory effect on type 1 T helper cells. Other authors 
have proposed that nitric oxide may support a type 2 
lymphocyte immune response. Mutant mice, lacking in 
iNOS, develop a significantly stronger T helper i type 
immune response, show reduced non-specific 


inflammatory response to carrageenin and are resistant to 
lipopolysaccharide-induced death™. 

In an animal study investigating the role of nitric oxide 
in the local inflammatory response, treatment with L- 
NMMA caused a significant reduction in T cell activity, 
measured by the production of IL-2 and IFN-;, and T cell 
proliferation“. This suggests that nitric oxide may 
promote T cell activity in this model. It has also been 
demonstrated that nitric oxide is produced by mitogen- 
stimulated human peripheral blood mononuclear cells and 
that its production is essential for optimal proliferation”. 
The apparent contradiction in the effect of nitric oxide on 
T cell activity may be well due to the dual effect of nitric 
oxide on T cell proliferation. Low nitric oxide concentra- 
tions may be required for a normal T cell response, 
whereas high concentrations may inhibit cellular 
proliferation. A similar dual role for nitric oxide in the 
regulation of cell activity has been reported in studies 
investigating the effect of nitric oxide on protein synthesis 
by mesenchymal cells. Low nitric oxide concentrations 
appear to promote collagen synthesis, whereas higher 
levels inhibit protein and collagen production’. 


B lymphocyte function following injury 


B lymphocyte-derived immunoglobulins mediate the 
humoral component of the specific immune response. The 
proportion of B cells that actively produce immuno- 
globulins is small, usually less than 1 per cent of the total 
number of plasma cells. After systemic infection there is 
amplification of this proportion, with the percentage of 
the total plasma cell repertoire specifically directed in this 
manner being as high as 10 per cent. Antibodies protect 
the host from infection by pathogen neutralization, 
opsonization or complement activation. Antibody 
response to antigens, however, requires T cell help’. B 
cells are recognized by T helper cells when antigen bound 
by surface immunoglobulins is internalized and returned 
to the cell surface as peptide bound to MHC class H 
molecules. The interaction of an antigen binding B cell 
with an armed T cell leads to the expression of the B cell 
stimulatory CD40 ligand on the helper T cell surface and 
to the secretion of stimulatory cytokines'*®. B cell 
differentiation is regulated mainly by the type 2 T helper 
lymphocyte phenotype, characterized by the expression of 
IL-4, IL-5 and IL-6'*’. Although armed T helper cells are 
required for B cell responses to protein antigens, certain 
bacterial products, such as lipopolysaccharide, can induce 
B cell proliferation and differentiation in the absence of T 
cells!™, 

The plasma cell antibody response may be affected at 
many steps in the B cell activation process. Alterations in 
B cell antigen presentation may result in decreased T cell 
help via the MHC class II antigen and impaired release of 
T cell-derived lymphokines. Decreased numbers of B cells 
capable of developing into immunoglobulin-synthesizing 
plasma cells will result in impaired antibody response. 
Like the overall host defence, B cell maturation and B 
cell response to infection have been shown to be affected 
by injury. 

B cell differentiation may be assessed by examining the 
spontaneous and cytokine- or mitogen-induced immuno- 
globulin production by B cells in vitro. Spontaneous 
production of immunoglobulin (Ig) G in culture by B 
lymphocytes isolated from the peripheral blood of 
patients after trauma is increased'® or unchanged'”’, while 
spontaneous production of IgM is decreased’ or 
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unchanged’. Pokeweed mitogen (PWM) or Staphylo- 
coccus aureus Cowan | antigen-induced secretion of IgG 
and IgM has also been variously reported as enhanced or 
reduced. Jn vitro addition of indomethacin has no effect 
on decreased PWM-induced IgM and IgG secretion, 
suggesting that the suppressive effect is not PGE, 
mediated’. However, the addition of normal T 
lymphocytes or supernatants from antigen-stimulatec T 
cells to B cells enhances the antibody response to PWM, 
suggesting that the impaired B cell response after trauma 
may be due to failure of T cell help". 

The spontaneous expression of CD23, a B lymphocyte 
activation antigen, is reduced on B cells from burned 
patients’, Also, decreased antibody response to viral 
immunizations occurs in children with blunt trauma’. 
DNA synthesis in B lymphocyte mitogen-stimulated 
cultures, however, is increased in burned patients, Dut 
decreased in those with trauma’. 

Major trauma and minor injury or stress in mice results 
in a gradual fall in the level of B lymphocytes, with the 
maximal drop 2h after the operation or handling 
procedure. Numbers return to normal within 24 h of both 
minor and major trauma”. In healthy adult patients 
undergoing nephrectomy as transplant donors, no changes 
in immunoglobulins are found, but total B cell numbers 
fall’, Haemorrhage causes a decrease in serum 
immunoglobulin levels, as well as decreased numbers cf B 
cells secreting antibody'*. There may be a change in B 
cell repertoires after haemorrhage, so that in the week 
after haemorrhage there are fewer pre-B cells present 
potentially to become plasma cells producing antibody 
against bacterial antigens. Thermal injury is associated 
with decreased serum IgG levels'*’. IgA and IgM levels 
are not affected except when burn eschar is infected with 
fungus, when IgM levels rise. 

It appears that the function of antibody-producing B 
lymphocytes is variably affected by traumatic injury. Many 
reported effects may not be discussed in isolation, without 
examining changes in T lymphocyte function. Because B 
cell function is directly affected by cytokine production by 
macrophages and T lymphocytes, as well as by interactions 
with antigen-specific helper T cells, abnormalities in any 
of the steps in the B cell activation cascade may result in 
a diminished B cell response. In this way impairec B 
lymphocyte function will be secondary to alterations cf T 
lymphocyte and macrophage function following trauma. 


Therapeutic immunomodulation 


Therapeutic modulation of the immune system following 
injury ranges from basic interventions designed to restore 
homoeaostasis with aggressive resuscitation and nutritional 
support to the latest state-of-the-art manipulations of 
immune cell activity and its products. The following 
focuses on some approaches that may currently be 
undertaken to alter host immune function in the clinical 
setting. 


Nutrition 


The relationship between nutrition and immunity has 
been investigated extensively in the past. Acute protein 
calorie malnutrition is known to depress cell-mediated 
immune response’. Nutritional repletion can restore 
some of the abnormalities, as assessed by total lymphocyte 
count, mitogen responsiveness and skin-test reactivity. 
The hypermetabolic state associated with acute injury 


imposes a significant strain on the patient’s nutritional 
reserves, with a substantial effect on the immune system. 
Immediate nutritional support after trauma reduces the 
incidence of septic complications and mortality’*. The 
route of administration and composition of nutritional 
formulas seem to be important, with enteral feeding 
apparently superior to parenteral nutritional support, 
leading to improved cell-mediated immune function, 
reduced septic complications and shorter hospital 
stay’? In addition, early rather than delayed, and 
supplemented rather than standard, diets are associated 
with better outcome!*'*', There is evidence that 
supplemented enteral nutrition commenced before 
operation has some benefits over solely postoperative 
feeding'™. 

Several specific supplemental nutrients have been 
identified recently as offering specific immunomodulatory 
properties. Often these nutrients are used in amounts well 
in excess of normal nutritional requirements and so they 
are said to possess a ‘pharmacological’ effect, in order to 
differentiate the situation from standard nutritional use. 
Such nutrients include arginine, glutamine, o-3 poly- 
unsaturated fatty acids and nucleotides. 

In animal studies, arginine supplementation improves 
survival after burns and intra-abdominal sepsis’*'®. In 
addition, exogenous arginine improves the healing of skin 
wounds in both rodents and humans'’®'°. Lymphocyte 
blastogenesis and T helper cell numbers are increased in 
patients after surgery who receive arginine supple- 
mentation”. 

Glutamine is the most abundant amino acid in the 
body, accounting for approximately 20 per cent of the 
total circulating free amino acid pool and for more than 
60 per cent of the free intracellular amino acid pool. It is 
an important vehicle for nitrogen transfer between tissues. 
Glutamine is also a regulator of protein synthesis and an 
essential precursor for nucleotide biosynthesis in all cells. 
It serves as an energy fuel for the gut mucosa and other 
rapidly dividing cells, such as fibroblasts, lymphocytes and 
epithelial cells’. Trauma, severe illness and sepsis are 
followed by a rapid fall of muscle and plasma glutamine 
levels, For this reason the clinical application of 
glutamine has been pursued and some efficacy has been 
shown in clinical outcome, including improved post- 
operative nitrogen balance. In patients after bone 
marrow transplantation, a reduced incidence of infection 
and a shortened hospital stay are associated with gluta- 
mine supplementation’”. 

The amount and type of dietary lipids can profoundly 
influence immune response and resistance to infection. 
Lipids become incorporated into phospholipids of cell 
membranes and other components within cells, thereby 
influencing structural integrity, transport systems, mem- 
brane fluidity, receptor expression and cell-cell interac- 
tions. Diets high in œ-3 polyunsaturated fatty acids (found 
in fish oils) appear to have some beneficial effects on 
immunosuppression following injury, and have been 
reported to be superior to conventional diets containing 
mainly w-6 polyunsaturated fatty acids (found in vegetable 
oils}. Although there is controversy concerning the 
immunomodulatory mechanisms of such diets, a reduction 
in immunosuppressive eicosanoid release (e.g. PGE,) and 
an altered profile of inflammatory cytokines (e.g. TNF-z, 
IL-1, IL-6) seem be responsible for the observed 
phenomena. 

Ribonucleic acids are essential for cellular turnover and 
protein synthesis. In conditions of severe stress, dietary 
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supplementation with nucleotides appears to reverse some 
aspects of immunosuppression'*!”, | 
Several of these immunostimulatory dietary compo- 
nents have been combined to evaluate their total 
immunological and metabolic effects in the clinical 
setting. In the treatment of severely burned patients a 
low-fat enteral diet supplemented with 0-4 per cent 
arginine, 0-25 per cent cysteine and 0-5 per cent œ-3 fatty 
acids reduces wound infection and length of stay, 
compared with other standard enteral formulations! 7, 
In another prospective trial, surgical patients undergoing 
operation for upper gastrointestinal malignancy were 
randomized to receive either a supplemented (arginine 
12-5 g/l, RNA 1:25 g/l and œ-3 fatty acids 1-7 9/1) diet ora 
standard enteral diet after surgery. Septic complications 
and length of hospital stay were reduced in the 
supplemented group. Similar results, including increased 
numbers of lymphocytes, decreased infection rates and 
length of stay, have been documented by others! ™ '”, 


expended in interfering with early inflammatory events 
thought to set the stage for the subsequent generalized 
inflammatory response. Immunomodulatory therapy has 
focused on strategies designed to inhibit TNF, IL-1 and 
IL-6, using cytokine antibodies, receptor antagonists or 
soluble receptors. Anticytokine therapy has been 
successful in animal models. In clinical studies, however, 
results are less convincing'®'*. No improvement in 
survival has been noted; indeed an increased mortality 
rate was reported in patients receiving high doses of 
recombinant human TNF receptor'’'. Use of an IL-1 
receptor antagonist, however, has yielded some promising 
early results in humans'™. In a randomized human phase 
HI study increased survival has been documented, but 
only in a retrospectively defined subset of high-risk 
patients’. Distinct survival advantages have yet to be 
demonstrated by randomized prospective trials using 
anticytokine therapy in the clinical setting. 

Granulocyte colony-stimulating factor (G-CSF) for 
sepsis prophylaxis in neutropenic patients (e.g. patients 
receiving chemotherapy for cancer) is well established. 
However, the use of G-CSF following injury is 
experimental. In patients with burns, leucocyte function 
improves and white blood cell count is increased after G- 
CSF treatment'™. Lipopolysaccharide-induced release of 
proinflammatory cytokines (TNF-z, IL-12) from blood 
cells was attenuated in volunteers pretreated with G- 
CSF, suggesting that there may also be some 
prophylactic properties of G-CSF against sepsis in non- 
neutropenic patients. 

Immune suppression following injury is reflected in 
polarization of the helper T cell activity with a shift in the 
type 2 T helper cell direction", Impaired type 1 T 
helper cell activity is reflected in decreased synthesis of 
IL-2 and IFN-y. The inability to produce adequate 
amounts of IL-2 results in an incomplete proliferative T 
cell response to antigenic stimuli, whereas the lack of 
IFN-y results in inefficient macrophage antigen pre- 
sentation. Attempts have therefore been made to 
modulate the cell-mediated immune response by admini- 
stration of these lymphokines to animals and humans. The 
administration of IL-2 appears to enhance survival in 


animals with intra-abdominal sepsis. It is most effective 
when given at the site of infection and probably acts by 
stimulating local host defences’. There are as yet no 
reliable data from human studies using IL-2 as an 
exogenous immunostimulatory agent after injury. 

Exogenous IFN-y increases resistance to intra- 
abdominal sepsis, and improves survival after trauma and 
haemorrhagic shock'*’, In humans, IFN-y reverses the 
trauma-induced suppression of MHC class H HLA-DR 
antigens on macrophages’. However, no clear benefit in 
sepsis-related morbidity or mortality has been demon- 
strated in patients given IFN-}'*. Recently, treatment 
with IL-12, a cytokine that induces a shift from the type 2 
towards the type 1 T helper lymphocyte phenotype, has 
been reported to increase survival after major trauma in 
animals'*, [L-12 treatment resulted in increased IL-2 and 
IFN-y production by splenocytes. 


Non-steroidal anti-inflammatory drugs 


PGE, production from arachidonic acid by activated 
monocytes~macrophages is proposed as one of the most 
critical immunosuppressive pathways after injury’, 
affecting both humoral and cellular immune function. 
After severe trauma, upregulated PGE, synthesis lasts for 
as long as 21 days. Cyclo-oxygenase-inhibiting non- 
steroidal anti-inflammatory drugs (NSAIDs), such as 
ibuprofen or indomethacin, restore some of the immuno- 
suppressive effects following trauma. In animals, 
ibuprofen and indomethacin are effective in reducing 
PGE,, preventing depressed T cell proliferation™, 
improving antigen presentation by macrophages and 
synthesis of IL-1 and TNF, and maintaining lymphocyte 


IL-2 and IFN-y production'”'"', Their use is associated > 


with improved organ function and survival following septic 
shock'"", In septic burned rats, however, ibuprofen 
decreases the survival rate’. In patients with major 
trauma or following operation, indomethacin seems to 
improve the cellular immune response, including 
increased IL-2, IL-1 and TNF-x release’. A significant 
increase in the CD4:CD8 ratio was shown by Gogos et 
al”. Improvement of haemodynamic and pulmonary 
function in septic patients by ibuprofen treatment has 
been reported by others'*. Deterioration of renal 
function, found in some animal studies, and integrity of 
the gastric mucosa are concerns when NSAIDs are used 
routinely in the compromised patient. Adequate fluid 
resuscitation and cytoprotective agents may ameliorate 
certain of these effects, but the use of NSAIDs cannot be 
endorsed unequivocally. Further studies are required. 


Thymomumetic agents 


Thymic hormones promote the  cytokine-mediated 
reguiation of T cell development in precursor cells and 
also the proliferative response of mature T cells in the 
periphery”. Different compounds, including the synthetic 
thymomimetic purines, such as isoprinosine and 
methylinosine monophosphate (methyl-IMP), and the 
pentapeptide TP-5, have been used in the past to 
modulate cellular immune function", Further insight 
into the effect of thymic hormones on immune function 
and tissue repair mechanisms was obtained from studies 
using congenitally athymic mice, thymectomized adult 
animals and animals treated with thymic hormones??? 
Thymic hormones and CD8~ T cells that are generated in 
the thymus downregulate the early cellular events of 
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wound repair, leading to decreased collagen depositien 
and reduced wound mechanical strength. Methyl-IMP 
augments lymphocyte responses to T lymphocyte mitogens 
in rodents and humans. Also, delayed-type hypersensi- 
tivity is increased after methyl-IMP administraticn. 
Isoprinosine reverses in vitro immunosuppressive effects 
following trauma and burns’, 

TP-5 restores the in vitro lymphocyte proliferative 
response as well as the delayed- type hypersensitiv ty 
response after major surgery". However, T cell receptor 
protection (CD3 and CD4) and restoration of IL-2 
synthesis are not achieved with TP-5 alone. When TP-5 
combined with indomethacin, in vitro testing of 
lymphocyte function shows improved T cell reactiv ty 
compared with TP-5 alone™, These results indicate that 
simultaneous cyclo-oxygenase inhibition and T call 
activation can enhance cell-mediated immune mechanisms 
following surgical trauma. TP-5 decreases mortality in 
burned?* and septic’ animals. In critically burned 
patients, however, a randomized trial failed to demcn- 
strate improved mortality or rate of septic complica- 
tions’. Overall, the clinical relevance of these 
observations remains doubtful, as data demonstrating 
improved morbidity and mortality in humans are lacking. 


Immunoglobulins 


The demonstration of impaired humoral immunity in 
sepsis and following major injury gave rise to numercus 
studies using immunoglobulins in an attempt to provade 
the patient with higher titres of antibodies against 
bacterial endotoxins and exotoxins, with or without 
increased opsonic a In addition, immunoglobul ns 
may synergize with /-lactam antibiotics due to their 
content of antilactamase antibodies. Both experimental 
and clinical trials suggest a protective effect of 
intravenous immunoglobulin preparations against varicus 
infections, using 5S and 7S immunoglobulin, IgG, IgM, 
IgG with IgM and IgA, and Pseudomonas immuno- 
globulin?! 

The beneficial effects of immunoglobulin treatment 


may be seen first through a reduction in the number of 


infectious and septic complications in surgical and 
polytraumatized patients and, second, through a reduction 
in the duration of mechanical ventilation and of treatment 
in the intensive care unit in patients with infectious 
complications after surgery. However, with regard to the 
ultimate endpoint of all sepsis and trauma trials — 
reduction in MODS and mortality — the results of most 
controlled clinical trials have been disappointing. In 
patients with severe postoperative sepsis, however, 
Dominioni et al“ have reported a reduction in che 
mortality rate from 67 to 38 per cent with IgG therapy. In 
a different study, in which ES, a murine immunoglobulin 
(IgM) antilipid A monoclonal antibody, or placebo was 
given to patients with suspected Gram-negative sepsis, “he 
overall mortality rate was comparable between the two 
groups. In the subsets of patients with confirmed Gram- 
negative septic shock, mortality was slightly higher in ‘he 
treated than in the placebo group, but significantly lower 
in treated patients with sepsis but no shock”. On <he 
other hand, when HA-1A, a predominantly human IaM 
antiendotoxin monoclonal antibody, was used, “he 
subgroup with Gram-negative bacteraemia, both with ¿nd 
without shock, had a lower mortality rate*>, However, a 
subsequent multicentre trial with HA-1A was suspended 
when an interim analysis of data revealed a slight but 30t 


significant increase in mortality in non-bacteraemic 
patients’. A truly beneficial effect of immunoglobulin 
treatment in trauma and sepsis still remains to be proven. 


Other therapeutic approaches and conclusion 


A great variety of agents is being evaluated in 
experimental animals. Some, such as glucan (a potent 
macrophage stimulant}, ketoconazole (a thromboxane 
synthase inhibitor)” and antithrombin HIS, have shown 
promising results in clinical trials. More recently, nitric 
oxide, thought to play an important role in the septic 
state, has been studied extensively in animals and humans. 
Inhibitors of NOS have been used to reverse the 
haemodynamic changes caused by sepsis, but results are 
conflicting?!" "", Nitric oxide inhibition causes an increase 
in mean arterial blocd pressure and systemic vascular 
resistance, as well as a decrease in cardiac output and 
heart rate in patients with sepsis~!. However, organ 
perfusion may be decreased by nitric oxide inhibition, 
leading to organ damage and increased mortality”, 
Although increased nitric oxide synthesis may cause 
hypotension in septic shock, nitric oxide also modulates 
the immune response. inhibits platelet and granulocyte 
adhesion, and seems to be an important mediator in the 
nervous system. So depending on dose and location, nitric 
oxide may exert both beneficial and detrimental effects on 
host integrity, Also, because pure selective inhibitors 
of the different NOS isoforms (NOS, neuronal 
constitutive NOS, endothelial constitutive NOS) are not 
available, further work needs to focus on the development 
of selective inhibitors which, when given at the right time 
and dose, may have beneficial effects on the outcome of 
septic states. In contrast to increased levels of nitric oxide 
in sepsis, nitric oxide production after trauma is 
decreased, which may contribute to increased sus- 
ceptibility to infection’. Clearly, interventions affecting 
nitric oxide physiology must carefully take into account 
the differential role that nitric oxide may play in the 
immune response. 

Of the different approaches currently being undertaken 
to modulate immune function following injury, only some 
can be recommended unequivocally: (1) early and 
complete resuscitation with restoration of organ perfu- 
sion; (2) aggressive wound debridement, particularly of 
burn wounds; (3) drainage of any septic focus and use of 
appropriate antibiotics; and (4) early enteral nutrition 
with consideration of specific nutritional supplements, 
such as arginine, glutamine, ribonucleic acids and œ-3 
polyunsaturated fatty acids. 

Early host support to modulate immune function after 
injury seems to be critical for the outcome after severe 
trauma. The basic scientific fields of cellular and 
molecular biology, immunology and medical genetics are 
increasing the understanding of immune dysfunction after 
injury and Curing sepsis, and are providing clinicians with 
new therapeutic tools. To date, however, most clinical 
trials of novel agents to treat sepsis and injury-related 
immunosuppression have failed to show clinical efficacy. 
This has occurred despite considerable animal data 
suggesting a positive therapeutic benefit. 
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_ Background Non-operative management is currently considered the treatment of choice in over 50 
per cent of adult patients with blunt liver injury. This report reviews the criteria for non-operative 


management and its potential downside. 


_ Methods English language publications were reviewed. 

Results Most reports from major trauma centres in the USA support the non-operative treatment of 
patients with blunt liver injury if well established criteria are met. Using such criteria, non-operative 
treatment is successful in 50-80 per cent of cases. Adjunctive radiological techniques may be 
helpful in managing some complications of non-operative treatment. 

Conclusion Non-operative management is safe in haemodynamically stable patients with blunt liver 





injury. Computed tomography (CT) of the abdomen is extremely useful to document the extent of 
the damage and the presence of associated injuries, but it is not possible, based on CT alone, to 


predict failure; careful physiological monitoring in selected patients is indicated to avoid 


catastrophic complications. 





NASER ne INNS ht eA brn 


The liver is the most commonly injured abdominal organ 
after penetrating and blunt trauma'?. The widely variable 
nature of the injury contributes to the extensive literature 
on this subject and it is the main reason for the number of 
operative alternatives’. Over the past 10 years, there has 
been a dramatic change in the management of hepatic 
injury, specifically its non-operative management. Even 
though non-operative treatment has become the standard 





n , healing and complications). 
At the University of Louisville there has historically 


been a great deal of interest in the management of. 


hepatic injury*™ and, using that experience as well as an 
analysis of the current literature, the authors will: (1) 
review the surgical anatomy of the liver and its 
implications for the diagnosis and non-operative treat- 
ment of injury, (2) describe the current classification of 
liver injury based on organ injury scaling, (3) analyse the 
complications of non-operative management and their 
relationship to morbidity and death, and (4) describe the 
current criteria used in this non-operative treatment. 
Penetrating injury and surgical management of specific 


hepatic injuries are not discussed because such manage- 


ment has been more consistent over time. 
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Surgical anatomy 


For the trauma surgeon, knowledge of the vascular supply 
of the liver and its relationship to the different segments 
and lobes is crucial in determining the best surgical 
alternatives at operation. After birth the umbilical vein 
obliterates, leaving the liver with two nutrient sources of 
blood, the splanchnic circulation through the portal vein 
and the hepatic artery. The dual blood supply merges in 
the hepatic sinusoids and is collected from this site into 
the hepatic veins that join the inferior vena cava (IVC) 
behind the liver. The blood supply divides the liver into 
right and left lobes, which cleave in a plane that passes 
from the bed of the gallbladder to the IVC. In the 
presence of active haemorrhage, surgical exposure of the 
hepatic veins is extremely difficult, but has become more 
feasible as a result of techniques developed in liver 
transplantation. The segmental distribution of the blood 
supply further divides the right lobe into anterior and 
posterior segments, and the left lobe into medial and 
lateral segments, along with the quadrate lobe anterior to 
the porta hepatis and the caudate lobe posterior to the 
portal vein”. The liver is surrounded and secured by 
numerous ligamentous structures, including the right 
coronary ligament, the right triangular ligament, the left 
coronary ligament, the left triangular ligament (which 
fuses as a single structure at the tip of the lateral segment 
of the left lobe to form the appendix fibrosa hepatis), and 
the falciform ligament (which contains the obliterated 
umbilical vessels in the ligamentum teres hepatis”). 
Treatment of hepatic haemorrhage often requires 
mobilization and elevation of the liver by ligamentous 
division. 


Physiology 


The main function of the liver is filtration, regulation of 
metabolic substrates, specific protein synthesis for 
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coagulation, carrier protein synthesis and lipid meta- 
bolism. The liver also plays a significant role in 
glucogenolysis and gluconeogenesis, synthesis in <he 
hepatocytes of very low density lipoproteins, end 
degradation of ammonia and its conversion to urea’’. 

The hepatocyte phenotypically expresses more of he 
human genome than any other cell of the body by using 
virtually every enzyme, receptor and transport mechanism 
in the genetic code. The liver to date cannot be replaced 
by mechanical, physical or biochemical support that does 
not use viable hepatocytes. The anhepatic state is aot 
compatible with life for extended periods; liver ‘failure’ 
and liver ‘shock’ are relative but overused terms 
describing compromise of any liver function. If the liver 
truly fails, death follows rapidly. However, the organ has 
the capability of regeneration, even after massive hepatic 
resection or after extensive injury”. 


Incidence, aetiology and associated injuries in liver 
trauma 


Size and location make injury to the liver common: it 
occurs in 20, 30 and 40 per cent of patients operated on 
for blunt, gunshot and stab wounds respectively”. Overall, 
blunt myury, usually secondary to motor vehicle accidents, 
is the commonest cause. In a series of 136 patieats 
reported by Croce et al? in Memphis, Tennessee, 95 per 
cent of injuries were secondary to vehicle accidents, 
compared with 72 per cent of 404 patients in a 
multicentre review reported by Pachter and colleagues at 
New York University’. However, in another series of 
1000 patients from Houston, Texas, Feliciano et œl.” 
reported an incidence of 86 per cent of penetratng 
injuries, with only 14 per cent due to blunt trauma. A 
previous report from the same institution in 1976” 
described an incidence of 54, 31 and 15 per cent “or 
gunshot wounds, stab wounds and blunt injures 
respectively. In most parts of the USA and in Europe, 
however, such high numbers of penetrating injuries do rot 
occur. 

Injuries at other sites which are associated with 
penetrating trauma to the liver are common, occurring in 
up to 63 per cent of patients and mostly in the 
gastrointestinal tract”. After blunt hepatic injury, 
associated injuries are noted in 4-15 per cent of 
patients”°°. The association of diaphragmatic rupture 


with blunt hepatic injury has also been described, with an 
incidence of 3-9 per cent™ ~”, 


Current classification (Liver Organ Injury Scale) 


Currently, hepatic injury is best described using the 
classification of the Organ Injury Scaling Committee of 
the American Association for the Surgery of Trauma 
(AAST). This was first outlined in 1989” and revised in 
1994". The advantage of this classification is the 
incorporation of both preoperative computed tomography 
(CT) and intraoperative assessment of extent of injury, 
including segmental anatomy (Table 1). 


Diagnosis of liver injury 
Peritoneal lavage 


For the past quarter of a century, diagnostic peritoneal 
lavage has been used as the standard technique of choice 
for the diagnosis of acute intra- abdominal haemorrhage 
after blunt abdominal trauma*'**. It is fast, sensitive, 
accurate and relatively simple to perform. On the other 
hand, it is invasive, cannot diagnose retroperitoneal injury 
and is not a good predictor of therapeutic laparotomy. 
Non-selective exploratory laparotomy, Poe on the 
basis of a positive lavage, results in a 3-25 per cent rate 
of non-therapeutic intervention”, and some series have 
reported that half or more of hepatic injuries are not 
actively bleeding at the time of laparotomy’. 


Abdominal ultrasonography 


Abdominal ultrasonography is accurate and useful in the 
evaluation of blunt abdominal trauma*. Most major 
trauma centres in the USA are moving towards the use of 
abdominal ultrasonography and CT as either an adjunct 
to or a replacement for lavage. In Europe and Japan, 
diagnostic abdominal ultrasonography has already 
replaced lavage as the diagnostic tool of choice***. 
Abdominal ultrasonography combines the advantages of 
lavage (fast and accurate) with those of CT (non-invasive 
and accurate). In a report by McKenney and associates” 
from the University of Miami, ultrasonography yielded a 
sensitivity of 88 per cent, a specificity of 99 per cent and 
an accuracy of 97 per cent in detecting intra-abdominal 


Table 1 American Association for the Surgery of Trauma Organ Injury Scale: liver 





Grade” Description of injury 


Tan ee 





l Haematoma 
Laceration 
Ii Haematoma 
diameter 
Laceration 
lil Haematoma 





Subcapsular, non-expanding, less than 10 per cent of surface area 
Capsular tear, non-bleeding, less than 1 cm parenchymal depth 
Subcapsular, non-expanding, 10-50 per cent of surface; or intraparenchymal, non-expanding, less than 2 cm in 


Capsular tear, active bleeding, 1-3 cm parenchymal depth, less than 10 cm in length 
subcapsular, greater than 504 per cent surface area or expanding; ruptured subcapsular haematoma with active 


bleeding; intraparenchymal haematoma greater than 2 cm or expanding 


Laceration 
IY Haematoma 


Greater than 3 cm parenchymal depth 


Ruptured intraparenchymal haematonea with active bleeding 


Laceration Parenchymal! ee involving 25-50 per cent of hepatic lobe 
V Laceration Parenchymal disruption involving mor? than 50 per cent of hepatic lobe 
Vascular 


VI Vascular Hepatic avulsion 


Juxtahepatic venous injuries (i.e. retronepatic vena cava/major hepatic veins) 





Reproduced from Moore et al.” with permission. “Advance one grade for multiple injuries to the same organ. tBased on most accurate 


assessment at autopsy, laparotomy or radiological study 
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injury in 1000 patients. Despite its advantages, ultrasono- 
graphy lacks organ specificity and it is operator 
dependent. At present, the authors believe that for 
haemodynamically unstable patients, ultrasonography is a 
good initial screening test after blunt abdominal trauma 
to document whether or not there is a large haemo- 
peritoneum present. 


Abdominal computed tomography 


The single greatest factor permitting safe non-operative 
management of hepatic injury after blunt trauma is CT. 
However, it is haemodynamic stability and not the 
appearance of the liver on CT scans that determines 
which patients should be considered for observation 
alone. Many of the initial fears about non-operative 
treatment of stable patients have been alleviated by the 
recognition that CT can accurately delineate the anatomy 
of the injury, while providing crucial information about 
the amount of haemoperitoneum and the presence of 
associated intra-abdominal injuries. In this institution, 
after initial resuscitation, patients are given 25 m! MD- 
Gastroview (ditrizoate meglumine; Mallinckrodt Medical, 
St Louis, Missouri, USA) in 725 ml water by mouth or 
nasogastric tube. In addition, all patients receive 2 ml/kg 
ioversol (Optiray; Mallinckrodt Medical) intravenously. 
Rapid axial scans are performed on a GE HiSpeed 
Advantage Helical Scanner (General Electric, Milwaukee, 
Wisconsin, USA). Without optimal imaging by CT, safe 
non-operative management of blunt hepatic injury would 
not be possible. The role of CT continues to expand as 
technology advances and some reports have documented 
its potential role in penetrating injury of the right 
thoracoabdominal region in haemodynamically stable 


patients”. 


Laparoscopy 


Diagnostic laparoscopy has been used successfully in 
penetrating trauma*’, but its place in blunt abdominal 
trauma is not well defined. It currently plays no significant 
role in the staging of blunt liver injury, although in 
therapeutic mode it can be useful for draining a retained 
haemoperitoneum or perihepatic collections after the 
non-operative treatment of severe liver injury. 


Non-operative management of liver injury 


Historically, operation has been the generally accepted 
method of treating blunt hepatic injury. At the time of 
surgical exploration, however, the injury is frequently 
found to be minor. No evidence of active haemorrhage is 
found in 50-80 per cent of patients’®** and the rate of 
non-therapeutic laparotomy in this group of patients may 
be as high as 67 per cent’. These two findings set the stage 
for an overall reassessment of the management of blunt 
hepatic trauma. Non-operative management has been the 
standard method of care of paediatric patients for the 
past 20 years, with a success rate of around 90 per 
cent*!~*’. Currently, in the adult population, non-operative 
management of blunt hepatic injury ranges from 50 to 82 
per cent of all such injuries reported’. In a multicentre 
report of 404 patients, the incidence of non-operative 
treatment varied from a low of 20 per cent to a high of 70 
per cent, with a mean of 47 per cent”. 





Fig. 1 Abdominal computed tomography demonstrating a large 
subcapsular haematoma and pooling of contrast agent (arrow), 
an indication of active intrahepatic haemorrhage 


Criteria for non-operative management 


Patients who are haemodynamically stable and who have 
no indications for laparotomy are ideal candidates for 
evaluation by emergency abdominal CT. In this select 
group, criteria for non-operative management include: (1) 
simple hepatic parenchymal laceration of intrahepatic 
haematoma, (2) absence of active haemorrhage (Fig. /), 
(3) haemoperitoneum of less than 500 ml, (4) limited 
need for liver-related blood transfusions, (5) absence of 
diffuse peritoneal signs in patients not neurologically 
impaired, and (6) absence of other peritoneal injuries that 
would otherwise require an operation’’“*. As previously 
noted, the results of conservative management of patients 
who meet these criteria have been excellent. As 
confidence has been gained with this management, the 
authors (and others) have expanded the acceptable 
volume of haemoperitoneum to 500ml in haemo- 
dynamically stable patients. More recently, Feliciano” 
has proposed non-operative management for any hepatic 
injury, regardless of its magnitude, if the patient is 
haemodynamically stable. This policy has been followed in 
a few strictly selected patients (Fig. 2a). 

Failure of conservative treatment leads to surgery. An 
operation is required in patients who continue to need 
blood transfusion or whose vital signs deteriorate. 
Infection within the liver injury may also need a surgical 
solution. While increasing peritoneal signs and tenderness 
may be misleading, persistent or increasing abdominal 
pain should be treated with great caution. 


Abdominal computed tomography follow-up 


In complex hepatic injury, further evaluation with 
abdominal CT may by useful to document continuing 
haemorrhage which may cause otherwise unexplained 
blood losses, to document healing in extensive injury (Fig. 
2b), and to evaluate the presence of intrahepatic or 
perihepatic fluid collections that may required per- 
cutaneous or laparoscopic drainage. Abdominal CT for 
documentation of liver wound healing before discharge 
from hospital, although desirable, is used inconsistently. 
In the multicentre review of 404 patients by Pachter et 
al.’, 198 (49 per cent) underwent follow-up CT after the 
initial study; the timing of the repeat scan varied from 1 
to 238 days. Of these 198 patients, 52 (26 per cent) 
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underwent repeat scanning from | to 6 days after injury. 
Of these 52, only five showed any degree of resolution of 
the injury. Eighty-nine patients (45 per cent) underwent 
subsequent scanning from day 7 to day 10. Of these 59 
patients, 69 (78 per cent) were noted to have had 
improvement of the original injury. Some of the authors 
of this multicentre review considered that, when injuries 
are not extensive (grades I-III), follow-up CT studies are 
superfluous. In another retrospective review of patients 
managed without operation, no statistically significant 
difference in outcome was found in patients with grade iI] 
or lower hepatic injury between one scan and more than 
one scan*’. In this institution at present routine CT 
follow-up is individualized and not obtained routinely. 


Relationship of computed tomography scan, organ injury 
and non-operative management 


Conservative management of liver injury was described 
initially for grades I-III. Currently, clinical experience 
shows that some haemodynamically stable patients with 
complex hepatic injuries (grades IV and V) may be safely 





b 


Fig. 2 a Extensive lwer laceration (grade V) with no significant 
haemoperitoneum managed conservatively with no complica- 
tions. b Follow-up computed tomography shows partial 
resolution of the haematoma and hepatic healing 7 days after the 
original injury 


managed without operation (Fig. 2a)'°**°**. However, in 
the multicentre review of 404 patients”, 67 per cent who 
required an operation after failure of non-operative 
management were patients with grade IV or grade V 
injury. These are the patients who benefit from being 
closely observed in an intensive care environment. It is 
both the authors’ experience and current clinical 
consensus that it is haemodynamic stability, rather than 
the extent of liver injury, that should determine whether 
or not a patient is managed without operation. 


Resumption of normal activities 


One of the most controversial issues regarding the non- 
operative management of hepatic injury is what 
constitutes an appropriate interval of time between the 
injury and resumption of normal activities, to avoid 
delayed haemorrhage. From a speculative standpoint, 
most clinicians have suggested that physical activities be 
limited and contact sports avoided for 3—6 months. 

Two reports have indicated, however, that this time is 
probably too long. Karp et al.*! documented almost 
complete liver restoration after 3-4 months. More 
recently, Dulchavsky ef al demonstrated in an 
experimental model that, after 3—6 weeks, the wound- 
breaking strength of a hepatic injury equals that of 
uninjured liver. Their recommendation was that ‘fear of 
reinjuring the liver injury allowed to heal by secondary 
intent should not limit the return of post-discharge 
activity beyond the normal restrictions recommended 
after any laparotomy’. It is known that a hepatic injury 
followed by serial CT shows healing by 3—4 months*’, 
This may greatly underestimate wound-breaking strength 
and delaying return to full activity beyond this time seems 
unwarranted”. Currently, the authors advise patients to 
avoid contact sports or heavy physical activity for only 
8 weeks after liver injury of grades I-VI. 


Role of interventional radiology in blunt liver injury 


Interventional radiology can be extremely useful: (1) to 
document active haemorrhage in subcapsular haema- 
tomas, (2) as a salvage alternative to surgery in the face of 
continuous haemorrhage in patients who remain haemo- 
dynamically stable, (3) in the diagnosis and treatment of 
haemobilia (Fig. 3), and (4) in the treatment of retained 
collections or perihepatic sepsis (using percutaneous 
techniques). Arteriography is useful in selected patients 
after operative perihepatic packing who have 
postoperative evidence of ongoing haemorrhage. Biliary 
endoscopy may be helpful in the diagnosis and treatment 
of complications secondary to complex liver injury'™'*. 


Morbidity and death 
Missed injuries 


A major concern when treating hepatic trauma without 
operation is that of missing an injury. Some controversy 
originates from confusion between associated injury and a 
truly missed injury. The incidence of associated abdominal 
injury after blunt hepatic trauma in patients managed 
without operation ranges from 13 per cent to 35 per 
cent®. However, the incidence of truly missed intra- 
abdominal injury ranges from 0:5 per cent” to 12 per 
cent when abdominal CT is used, and from 5 to 15 per 
cent when CT is not performed***. In a review of 899 
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Fig. 3 Patient with haemobilia from a traumatic liver lesion 
(arrow) treated with embolization 


patients, when strict guidelines for conservative manage- 
ment were followed and CT was used routinely, the 
incidence of missed injury was 0-2 per cent (two enteric 
injuries)°. It has also been reported that the most common 
cause of missed injury is wrong interpretation and poor 
quality of the initial scan. In their review of complex 
hepatic injuries, Pachter and Feliciano’ emphasize that 
‘despite an accuracy rate of 97 to 99 per cent in detecting 
associated intraabdominal injuries, the CT scan is not 
infallible. Also it does not serve as a substitute for 
constant re-examination, preferably by the same set of 
examiners, of the patient whose abdominal examination 
remains equivocal in spite of a CT scan’. In patients for 
whom non-operative treatment of hepatic injury is chosen, 
the authors’ current policy is to have a radiologist and the 
attending trauma surgeon read the initial CT scan, which 
must be of excellent quality, and all patients are admitted 
for observation under the care of the trauma service. 


Delayed haemorrhage 


Delayed hemorrhage is the most common complication of 
the non-operative management of hepatic injury and it is 
the usual indication for a delayed operation. In selected 
series, where strict guidelines for non-operative 
management were followed, the incidence of delayed 
haemorrhage ranged from 0 per cent*!»* to less than 3-5 
per cent’, and blood transfusions were required in 
fewer than 20 per cent of those patients, with most 
requiring less than 4 units of blood??*5-50-52, 

Common treatment errors in patients with delayed 
haemorrhage are: (1) assuming that the haemorrhage is 
not related to the liver, (2) treating ongoing liver 
haemorrhage with multiple (more than four) blood 
transfusions in the hope that it will stop, (3) misreading 
the abdominal CT scan and underestimating the amount 
of haemoperitoneum or active hepatic haemorrhage 
(contrast ‘pooling’), and (4) overestimating the amount of 
blood loss from associated injuries. The protocol in this 
trauma service for suspected haemorrhage in patients 
managed without operation indicates an immediate 
laparotomy or abdominal CT, depending on the 
haemodynamic stability of the patient (Fig. 4). 


Delayed haemorrhage 


Abdominal CT 
| Search for other causes 


Fig. 4 Algorithm for management of delayed haemorrhage 
following blunt liver injury. CT, computed tomography 


Abdominal exploration 


Biliary fistula and liver abscess 


The incidence of biliary fistula in patients treated without 
operation after blunt hepatic injury ranges from 0-5 per 
cent™* to 20 per cent!?. This range is more a reflection of 
the methods used for diagnosis than of the true incidence. 
Available information indicates that most of these 
perihepatic collections are currently managed expectantly 
or by interventional radiologists using percutaneous 
techniques, with a success rate close to 70 per cent”. 
Patients with a well organized intrahepatic abscess may 
undergo a trial of medical treatment, with attempted 
percutaneous drainage. If there are no signs of 
improvement, or if fungi are isolated from the blood or 
the abscess site, more aggressive surgical treatment should 
be considered. 


Haemobilia and bilhaemia 


Intrahepatic artery pseudoaneurysm formation with 
haemobilia, classically described by Sandblom™ as 
‘haemorrhage into the biliary tract’, occurs when an injury 
or disease causes communication between the biliary tract 
and blood vessels. A history of abdominal trauma, 
jaundice, right upper quadrant colicky pain and blood in 
either vomitus or stool should point to this diagnosis. 
latrogenic causes are now most commonly encountered, 
as a result of percutaneous diagnostic and therapeutic 
procedures performed in the hepatobiliary system***’. The 
management of haemobilia has evolved with the 
capabilities of interventional radiology. Once a pure 
surgical condition (including selective hepatic artery 
ligation and/or hepatectomy), haemobilia is now more 
often managed by percutaneous selective hepatic artery 
embolization (Fig. 3), with surgery reserved only for 
patients in whom such treatment fails**55, or for those 
with large intrahepatic cavities and/or sepsis» °°. When a 
surgical option is considered, vascular control should be 
obtained either by preoperative embolization or during 
surgery to avoid catastrophic haemorrhage. The incidence 
of haemobilia after conservative management of blunt 
hepatic injury is about 1 per cent* with most cases being 
secondary to blunt liver trauma**>. 

Bilhaemia is an extremely rare complication of severe 
deceleration injury to the liver, in which the hepatic 
venules and the intrahepatic bile ducts rupture. This is 
followed by the formation of an extensive liver 
haematoma within necrotic tissue, leading to excessive 
serum bilirubin levels with only moderately raised levels 
of liver enzymes secondary to a traumatic intrahepatic 
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biliovenous fistula. Progressive reabsorption of the cavity 
occurs in the ensuing days, with passage of bile from the 
disrupted bile ducts to the intrahepatic veins by a 
difference in gradient pressure of 15-20 cmH,0 between 
the two systems (Fig. 5a). The ideal treatment of post- 
traumatic bilhaemia is by endoscopic sphincterotomy and 
biliary endostenting (Fig. 5b)'*. Most current experience 
comes from Europe*’”~’ 


Extrahepatic bile duct stricture 


Since more patients with complex hepatic injuries are 
being successfully treated conservatively and surviving”, 
an increase in the number and complexity of 
complications secondary to non-operative management is 
likely. Recent reports'*®-© suggest that the incidence of 
biliary ductal disruption or intrahepatic ductal stencsis 
secondary to spontaneous healing of a severe liver injury 
is probably higher than has been appreciated previously. 
It is suspected that the risks of intrahepatic bile duct 








b 


Fig. 5 Post-traumatic bilhaemia. a There is communication 
between the bile ducts and the hepatic veins (arrow). 

b Successful treatment with endoscopic biliary endostenting and 
sphincterotomy 


stenosis are even higher after extensive liver embolization 
to control haemorrhage in complex injuries. Because of 
the lack of experience with this uncommon condition, 
there is no uniformity of treatment criteria. Based on a 
limited experience with this rather uncommon 
complication’®, the authors believe that a conservative 
approach is warranted initially, leaving any surgical option 
as a late alternative. 


Mortality rate 


The overall mortality rate after blunt injury to the liver 
remains at 7-13 per cent, with most deaths resulting from 
associated injuries. The mortality rate arising from the 
liver injury itself is from 0 to 0-4 per cent in recent 


5,22,45,63 
. 


reports’ 


Future of non-operative treatment of liver injury 


In 1908 Pringle* made the following observations: (1) 
bleeding from a significant liver laceration would not stop, 
(2) the liver would not heal, and (3) surgical intervention 
would be the only way to treat any liver injury. Based on 
these premises, hepatic injury has been managed 
surgically for the past eight decades. In the early 1970s, 
Richie and Fonkalsrud® and Popovsky and associates” 
reported the first successful non-operative treatment of 
liver injury. However, major changes in the conservative 
approach to hepatic injury started only in the early 1980s, 
with the report by Karp and associates*' of non-operative 
management of hepatic injuries in 17 children. They 
hypothesized that liver repair proceeds in four stages: (1) 
resorption of blood, (2) coalescence of the laceration, (3) 
decrease in the size of the defect, and (4) restoration of 
liver homogeneity after 3—4 months. In the light of such 
observations and encouraging reports from many major 
trauma centres in the USA*?*4+*° and Europe*°"*, non- 
operative management of blunt hepatic injury in adults 
has increased dramatically in the past 10 years (Table 2). It 
is not now uncommon to read reports describing 
successful conservative management of blunt hepatic 
trauma in over 85 per cent of cases, and this is expected 
to be consistently over 90 per cent in the near future*”. 
Nine of the authors’ most recent ten patients with severe 
liver injury (grades IV and V) were successfully treated 


Table 2 Evolution of non-operative management of adult 
hepatic trauma 


Hospital Success 

No. of stay Transfusion rate 
Year patients (days) (units )* (%) 
1988 20 Ez 4-0 90 
1989 31 16:6 4-0 100 
1990 84 I es: 2:0 95 
199] 55 13-0 1-0 96 
1992 93 13-9 is 95 
1993 64 n.a. n.a. 84 
1994 148 16:2 1-6 95 
1997 14 n.a. n.a. 86 


Data compiled from Pachter and Hofstetter’, Farnell et al.®, 


Mirvis et al., Hiatt et al.”, Frederico et al.**, Knudson et al.”, 
Pachter et al.’, Durham et al., Bynoe et al.”, Hollands and 
Little”, Hammond et al.*', Sugimoto et al., Boone et al.”, 
Sherman et al.®, Meredith et al.', Allins et al.”. n.a., Data not 
available. *A unit of transfusion is approximately 250 ml of blood 
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without operation, with most patients requiring less than 
500 ml of blood and staying in hospital for fewer than 
10 days, On the other hand, it is important to emphasize 
that these results cannot be obtained unless the following 
criteria are met: (1) haemodynamic stability, (2) absence 
of peritoneal signs or localized only in the right upper 


quadrant, (3) a technically flawless CT scan with docu- 
mentation of hepatic injury, (4) absence of other intra- 


abdominal injuries in the abdominal CT scan, and (5) no 


more than four liver-related blood transfusions. If any one — 


of these criteria is not met, alternative measures should 
be considered immediately (Fig. 4). Neurological integrity 
has been mentioned as a requirement for the safe non- 
surgical management of blunt liver injury. The authors 
believe that, by itself, neurological integrity need not be 
an absolute requirement for conservative treatment as 
long as the patient is haemodynamically stable. 


Conclusion 
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` Background With the introduction of colorectal cancer screening and improvements in endoscopic 
- technology, the recognition and management of early colorectal cancer assumes increasing 


importance. 


_ Methods A literature review was undertaken using Medline (National Library of Medicine, 
_ Washington DC, USA) searches of the headings early colonic, colorectal and rectal cancer, 
carcinoma and adenocarcinoma up to and including 1997. All relevant references were examined. 
_ Results and conclusion The diagnosis, classification and treatment options are described. Accurate 
=- diagnosis, preoperative and histopathological staging is crucial in the management of early 


colorectal cancer. 
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Some 10 per cent of all patients with colorectal cancer 
have es A tumours’ and, although about 90 per cent 
will be cured by surgery, 10-20 per cent go on to develop 
recurrent disease*’. As the operative mortality rate for 
elective surgery of this disease is less than 10 per cent and 
adjuvant treatment is yet to have a substantial impact, 
early diagnosis offers the only hope at present for 
improved survival. 

The number of early colorectal cancers discovered will 
increase as screening is introduced; the proportion of 
Dukes A colorectal cancers may rise to 53 per cent*. Two 
recently published randomized controlled trials of faecal 
occult blood screening reported increased proportions of 
Dukes. A tumours to 22 per cent? and 20 per cent®. In a 

-Japanese study 75 per cent of asymptomatic 
ere T, (this term, which is not used im Europe, 
is discussed below) and 22 per cent were T, (Table 1Y. 
Early colorectal cancer is defined as invasive tumour 
limited. to the mucosa or submucosa. While this can be 

ssified as Dukes stage A, this Dukes category also 
all tumours confined to the bowel wall; to 















mour staging of colorectal cancer using the tumour 
stasis staging system" 





Stage Description 


Tx Primary tumour cannot be assessed 
T, No evidence of primary tumour 
Carcinoma i in situ: intraepithelial or invasion of the lamina 
propria 
T; Tumour invades the submucosa 
T, Tumour invades the muscularis propria 
T, Tumour invades through the muscularis propria into the 
_ subserosa, or into the non-peritonealized pericolic or 
; perirectal tissues 
T, Tumour directly invades other organs or structures and/or 
_ perforates the visceral peritoneum 





REAA AAA ere Pett EEN EERE TEE eR TTR E E NIN EA PAH vate E EATA NA bi 
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of the disease a number of newer staging methods and 
systems have been developed. Many have been introduced 
in Japan and are either not known or neglected in ~ 


European studies. A better definition of local invasion 


and the probability of lymph node metastasis is essential 
for the proper use of curative local excision techniques. 


Macroscopic classifications 
Morphology 


Early colorectal cancer presents in many forms and a 
macroscopic classification has been proposed which is 
similar to that for early gastric cancer (Fig. 1). The 
highest proportion of lesions occurs in the rectum and the 
lowest in the right colon*", but this may reflect the 
increased use of flexible sigmoidoscopy in Japanese 
screening programmes”. 

Polyps have been divided into sessile and pedunculated 
according to their shape, with 42~85 per cent of early 
colorectal cancers pedunculated and 15-58 per cent 
sessile '""' Patients with pedunculated polyps are less 
likely to have invasion into the deep submucosal layer!’ 
(see below). Maruyama classified lesions in the colon 
according to morphology’, sessile or polypoid, and 
according to the length of stalk (Table 2); this has been 
developed further and related to the type of tumour likely 
to be found within the lesion (Zable 3)°. All lesions of 
6-15 mm in diameter fall into the following four types 
(a~d). For lesions of 6-9 mm in diameter, type a (long 
stalk) occur mostly in the right colon, type b (short stalk 
or sessile) have no anatomical predilection, type c 
(plaque-like) occur in the proximal and descending colon 
in 30 per cent of cases, and type d (central depression) 
are all malignant. 


Microscopic classifications 


The depth of invasion of colorectal cancers has been 
staged using Dukes classification since 1932. More 
recently the tumour node metastasis (TNM) classification 
has become increasingly popular (Table 1)". 


469 











4710 K.S. MAINPRIZE, N. J. McC. MORTENSEN and B. F. WARREN 











R Ip Pedunculated 
Pedunculated 
e 
Yp A Ips Subpedunculated 
F.N Is Sessile 
a lla Flat elevated 
Flat elevated 
type LS lla+llc Flat elevated 
with depression 
Flat type —— Ilb Flat 
j ae i Ilc Flat elevated 
Depressed with depression 
type . 
llc + Ila Slightly 
Tl depressed 
Laterally Laterally 
spreading  ——====m | | ST spreading 
type tumour 


Fig. 1 Macroscopic classification of early colorectal cancer 
according to Kudo*’ 


Table 2 Maruyama classification of the morphology of coloreetal 
lesions’ 


Type Description 


a Lesion with a long stalk 
b Lesion with a short stalk or a sessile lesion 
€ Plaque-like lesion 

d Lesion with a central depression 

e Other 


Table 3 Likelihood of cancer within each Maruyama group” 
Type Description 


a Benign or early colorectal cancer 
b orc greater than 1 cm in Great probability of being early 
diameter with indentation colorectal carcinoma 
of the colonic wall 
d with slight depression Benign or early colorectal cance~ 
d with severe depression Benign or early colorectal cance” 
e Mostly villous tumours 


Mucosal carcinoma 


Europeans are reluctant to use the term carcinoma in situ 
and do not accept intramucosal carcinoma. The Japanese, 
however, have studied the pattern of growth of colorectal 
cancer within the mucosa and have subdivided it into 


intramucosal polypoid growth and intramucosal non- 
polypoid growth". In one group of 337 polyps, 98 (29 per 
cent) were early colorectal cancers of which 81 were 
described as mucosal and 17 as submucosal!®. While 
molecular biological techniques may help to identify the 
earliest stages of malignant transformation from severe 
dysplasia, at present there is insufficient evidence to 
support the use of the term ‘intramucosal carcinoma’. 


Submucosal invasion 


Submucosal invasion was described by Haggitt and 
colleagues”, who classified early colorectal polyp cancers 
into pedunculated and sessile types (Fig. 2). While this 
classification has been used widely to assess adequacy of 
excision in colonoscopic polypectomy specimens, it is less 
useful for flat lesions without a stalk. The Japanese have 
several classifications for invasion of the submucosa, 
including both vertical invasion and horizontal invasion 
(Tables 4 and 5)™", which can be applied more readily to 
large flat lesions. The former divides the submucosa into 
upper (Sm1), middle (Sm2) and lower (Sm3) thirds, with 
some groups attempting to apply measurements within the 
divisions into thirds”. This divides the upper Sm1 layer 
horizontally according to the thickness of the invasive 
component of the tumour (Fig. 3). In patients with 
pedunculated polyps, Sm1 is similar to Haggitt level 1, 
Sm2 is similar to levels 2 and 3, and Sm3 is similar to level 
4 (Figs 2 and 3). 


Mucosa 
Submucosa 


Muscularis propria — S 





Level 0: non-invasive 
carcinoma in situ 





Level 2: invasion 
extending into the 
neck of the polyp 


Level 1: invasion of the 
submucosa but limited 
to the head of the polyp 





Level 3: invasion 
into any part 
of the stalk 


Fig. 2 Classification of early colorectal cancer in polyps 
according to Haggitt et al." 


Level 4: invasion beyond 
the stalk but above the 
muscularis propria 
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Table 4 Vertical invasion of the submucosa? 
Class Description Kikuchi definition 








SmI Infiltration into the upper 
_ third of the submucosal mucosa to a depth of 
_ layer 200-300 um 
5m2 Infiltration into the middle Intermediate invasion 
- third of the submucosal 
- layer 
Sm3 Infiltration into the lower Invasion near the inner 
third of the submucosal surface of the muscularis 
layer propria 


é 


Table § Horizontal invasion of the upper third of the submucosa 


(Smi): 
Class ` Description 








HE SrtA ira a A AA A E e a AA 


Smla Horizontal invasion limited to less than one-quarter of 
_ the width of the tumoral component in the mucosa 
Smib — Horizontal invasion limited to one-quarter to one-half of 
< the width of the tumoral component in the mucosa 
Smic Horizontal invasion greater than one-half of the width of 
the tumoral component in the mucosa 


Adenoma and early colorectal cancer 


Early colorectal cancer seems to have two patterns of 
progression: relatively slow development of cancer in an 
adenoma, as demonstrated by the adenoma eventually 


becoming cancerous’, and a more controversial rapid 


deep cancerous invasion, as demonstrated by minute flat 
lesions (type Hb or Ha) arising de novo. The proportion of 
cancers with persisting adenoma decreases with increasing 
invasion: 74 per cent in mucosal cancer, 33 per cent in 
submucosal cancer and 0 per cent in cancer with invasion 








to the proper muscle layer (muscularis propria”. The 
‘flat’? adenomas are more likely to be present with 
adenoma’. It has therefore been proposed that early 


colorectal cancer loses a component of adenoma in the 
process of developing into a cancer as it invades the 
proper muscle layer. 

In a study of over 5000 adenomas resected from 24 
patients with familial adenomatous polyposis, 18-3 per 
cent were flat, 12 per cent depressed and 69-7 per cent 
polypoid”. Flat adenomas (types IIb and IIc) were first 
described by Muto et al.?' and are said to have an overall 
malignancy rate higher than that of small polypoid 


an 


adenomas”, There is no relationship between site and 





Smila Smib 


Quarter to half the 
width of the tumour 


Less than a quarter of 
the width of the tumour 





Fig. 3 Classification of submucosal invasion by early colorectal cancer according to Kikuchi er al." 


Invasion from the muscularis 





More than half the 
i width of the tumour 
| invading the submucosa invading the submucosa invading the submucosa 


invasion to a depth of 200-300 um 
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malignancy, but flat adenomas are situated more 
proximally than ‘ordinary’ ones*'*. The presence of a 
central depression in a flat adenoma is a sign of increased 
dysplasia***° and it has been suggested that this may be 
used to determine the degree of malignancy of a lesion at ~ 
endoscopy. Early cancers with high malignant potential ~ 
have a slight depression associated with redness on the 
mucosal surface; carcinomas with high malignant potential 
have a superficial, minute, irregularly grooved structure or 
irregular shape with a slight depression on the mucosal 
surface”. The above notwithstanding, flat adenomas may 
not be precursors of cancer”. 


Diagnosis of early colorectal carcinoma 


Detection of flat and depressed types of early colorectal 
carcinoma during colonoscopy requires awareness of the 
various macroscopic appearances (Fig. /) and of the fact 
that there is no elevation above the mucosal surface to 
facilitate the diagnosis. The incidence of submucosal 
cancer is higher in early colorectal cancer with depression 
(Hce, He+Ha and Ha+Hc) than in that without 
depression or in the elevated type (Ip, Isp and Is)”. 
Superficial granularity and nodularity on elevated lesions 
assists in making the diagnosis of submucosal invasion, 
and these features on the depressed area of the lesion 
also suggest submucosal invasion (Table 6). Early 
colorectal cancer is easily overlooked at endoscopy and 
clues to detection include any irregularity of the mucosal 
surface, such as pinkishness of the mucosa, fading of the 
mucosal colour, minute depressions and/or haemorrhagic 
spots. If an irregularity is observed, dye spraying may 
make the lesion easier to visualize, revealing the 
innominate (fine) grooves that run  circumferentially 
around the normal colonic surface? (some have likened 
these to the gyri of the brain). These grooves disappear in 
neoplastic lesions, but remain visible in non-neoplastic 
lesions and in normal colonic mucosa”, 

Another helpful technique is air transformation. When 
air is insufflated and the colon is observed during 
distension, the discovery of flat and depressed types is 
made easier. The depressed part may be emphasized by 
decreasing the air pressure, as the margins become 
elevated and the central excavation becomes more 
prominent; with maximal distension the lesion becomes 
flat, 

Magnifying fibre-colonoscopy and dissecting micro- 
scopy" have been used to study pit patterns in the colon, 
and modern developments in fibreoptics now allow 100 
times magnification im vivo during conventional 
colonoscopy”. In the normal and abnormal colorectal 






Sm2 







intermediate Carcinoma invasion 
between near to the 
Sm1 and Sm3 muscularis propria 
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Table 6 Endoscopic features suggesting submucosal invasion 
a ac 
Depression 

Superficial granularity and nodularity 

Irregularity of mucosal surface 

Fading of mucosal colour 

Haemorrhagic spots 


panne erence Nemertina eee ar eee RRR ete 



























Usual 
Definition [thistopathological 
findings 
Round pits Normal 
Asteroid or Hyperplastic. 
papillary pits 
intramucosa: 


Small adenocarcinoma 


tubular or depressed 
adenoma 

Large Protruded 

tubular or adenoma 

roundish pits 

Branch or Adenoma or 

gyrus-like pits | intramusculer 


adenocarcinoma 


Submucosa! 
adenocarcinoma 


Non-structured 
pits 





Fig. 4 Classification of the pit pattern in the colorectal mucosa 


30 


mucosa there are five types of pit pattern (Fig. 4) which 
may assist in the diagnosis of early colorectal cancer, as 
types His and V are found in flat and depressed lesicns. 
Pit patterns have been shown to correspond well wath 
histopathological findings”. 

Use of the high-resolution colonoscope in conjunct-on 
with indigo carmine dye has helped in the diagnosis. of 
diminutive colorectal polyps by further aiding the study of 
pit patterns. Hyperplastic polyps have a characteristic pit 
pattern of orderly arranged ‘dots’, resembling normal 
mucosa, whereas adenomatous polyps have innominate 
grooves. It has been claimed that the sensitivity end 
specificity of this technique in distinguishing adenomatous 
from non-adenomatous colorectal polyps are 93 and 95 
per cent respectively”. 

The endoscopic findings associated with adenoma ¿nd 
sessile early colorectal cancer with submucosal involve- 








ment are distinguishable by the loss of symmetry, depres- 
sion or flat surface”. One study assessed the diagnostic 
criteria for early colorectal cancer and compared the 
radiographic and endoscopic diagnosis based on 157 foci 
of early cancer. Early cancers were missed by both 
methods, but radiography missed almost twice as many 
cancers as endoscopy. It was proposed that both 
examinations should be carried out if at all possible and 
that endoscopy should precede radiology to reduce the 
number of radiologically missed lesions to a minimum. 
Using such guidelines, 91 per cent of sessile early 
colorectal cancers may be detected. 


Lymph node metastasis and early colorectal cancer 


The incidence of lymph node metastasis varies from 0 to 
15-4 per cent in early colorectal cancer"). The 
presence of lymph node metastases cannot be determined 
accurately without colectomy, but several groups have 
tried to define the risk factors for such metastasis (Table 
7). The size of the tumour may not be relevant'"', but 
this is disputed by some*’. Features that may be associated 
with the presence of lymph node metastasis include 
‘tumour budding’, in which small clusters of undif- 
ferentiated cancer cells occur ahead of the invasive front 
of the lesion®’, the pattern of cancer growth in the 
submucosal invasive front, tumour differentiation at the 
leading edge of the lesion, sessile configuration of the 
lesion, location of the cancer in the rectum", and cancer 
cells in the lymphatics and vessels“, The Japanese 
Research Society for Cancer of the Colon and Rectum 
has classified the degree of lymphovascular invasion: ly0 
or vO represents respectively no lymphatic or no vascular 
invasion, lyl or vi signifies very slight invasion, ly2 or v2 
denotes moderate invasion, and ly3 or v3 indicates 
massive invasion”. 

Hase and colleagues’ examined five histological risk 
factors for lymph node metastasis in early colorectal 
cancer (Table 8) and found that patients with fewer than 
four risk factors had no nodal metastases, whereas those 
with four or five factors had nodal metastasis rates of 33-3 
and 667 per cent respectively. Occasionally only the 
deepest part of the tumour contains nests of anaplastic 
cells that invade the fibrous tissue or vasculature. This 
focally undifferentiated component probably plays a role 


Table 7 Histopathological features and risk of lymph node 
metastasis” 
a a a ha ear 
Low risk High risk 
See eater ate ge re eee eee eal let oe Srey ener ere ee ae 
Adenocarcinoma and Poorly differentiated 
mucinous adenocarcinoma, adenocarcinoma and mucinous 
well or moderately adenocarcinoma 
differentiated 


Signet-ring cell carcinoma 
Undifferentiated carcinoma 


Adenocarcinoma, well or 
moderately differentiated, 
containing a focus of any of the 
above 


Vascular invasion (lymphatic or 
venous) 


Carcinoma at the resection margins 


serer AA timate AAAA ACNE ALLAAH ORGAO HHL aaa 
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in the: biological evolution of the lesion. One review of the 
literature in 1989 noted that all patients with lymph node | 
or distant metastases had poorly differentiated carcinomas 
or tumours with a focus of poorly differentiated carci-. 
noma*'. It seems important, therefore, for the histo- 


pathologist to identify any anaplastic component in an 


early colorectal cancer as this correlates with the risk of | 


lymph node metastasis. 

Considering the intramucosal carcinoma recognized by 
the Japanese, of 132 patients studied by one group 86-4 
per cent had the polypoid growth type, which carried a 
low incidence (10-2 per cent) of submucosal invasion and 
minute or scattered invasion into the submucosa. Of the 
13-6 per cent of adenocarcinomas that were of the non- 
polypoid growth type, all had massive invasion with a high 
frequency of submucosal intralymphatic and venous 
invasion (72-2 per cent). Non-polypoid growth was not 
found to be associated with adenoma and so the authors 
postulated that this type of lesion probably developed de 
novo into the so-called cancer. Interestingly, all of their 
cases advanced colorectal cancer were of the non- 






ay well be small, 2-6 mm in diameter in 50 1 per 
cent of positive lymph nodes in one series™. Others have 
found that the proportion of positive lymph nodes 
increases with increasing size of the tumour’. Approxi- 


mately half the patients with lymph node metastases from 


early colorectal cancer have foci of poorly differentiated 
tumour, and lymphatic invasion is present in about one- 
quarter. Distant metastases to the liver and lung have 
been found with early invasive colorectal cancer, but all 
have been associated with a primary tumour in the 
rectum, a sessile type configuration, Sm3 level of invasion 
and positive lymphatic invasion. 


Recurr nce of early colorectal cancer 











rence rate of early colorectal cancer is between 
63 and 8-9 per cent", but in the presence of lymph node 
metastases this increases to 36-4 per cent =, The 
recurrence rate also depends on the type of initial 
resection performed and this is discussed below. 


Treatment 

The treatment of flat or depressed types of early 
cancer has until recently consisted of either 
c removal or surgery. o removal in- 
cludes standard and advanced polypectomy (the injection 
submucosally of a saline cushion before snaring™) which 
are suitable for small cancers, particularly those that are 
pecungulated, with further treatment depending on 






Table 8 - Histological risk factors for lymph node metastasis 
according to Hase et al.” 


Tumour budding 

Poor demarcation of cancer at the invasive front 

Moderately and poorly differentiated tumour in the submucosal 
invasive front 

Increasing depth of submucosal invasion 

papa invasion 
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histological findings. Lesions less than 3cm in diameter 
should be resected by advanced polypectomy, which can 
be considered as definitive treatment for intramucosal 
cancer. 

Lesions with discrete infiltration of the submucosa 
(Smla and Smib without vessel invasion) may also be 
suitable for advanced polypectomy. Smib with vessel 
invasion and beyond carries an increased risk of lymph. - 





node metastasis and so classical surgical treatment (such 


as anterior resection) is necessary. Spread to lymph nodes 
occurs in Smib with vessel invasion, but Kudo” found no 
instance of lymph node involvement in the presence of 
Smla or Smib without vessel invasion or intralymphatic 
tumour. 

Radical surgery has been proposed for early colorectal 
cancer with depression (IIa, Hc and Ha + Hce) and for 
lesions greater than 10mm in diameter; the latter are 
cancers that massively invade the submucosal layer (Sm2 
and Sm3). Table 9 outlines Kudo’s advice for the 
treatment of early colorectal cancer”. This can be 
summarized as standard or advanced polypectomy for all 
tumours other than those with central depression and 
raised edges (Ha, He and Ha + He), which should be 
treated by radical surgery. However, for all types of early 
colorectal cancer suspected macroscopically to be 
associated with massive submucosal invasion, surgery 
alone is preferred to endoscopic treatment, be this 
transanal endoscopic microsurgery if the pathological 
tumour stage is pI, or possibly pT., or more radical 
surgery if invasion is beyond this. Indications for radical 
open surgery after polypectomy include cancer at the 
margin of the polypectomy”, lymphatic invasion'® and 
inadequate tissue for accurate histological assessment”. 

A recent paper has proposed clinical guidelines for the 


treatment of early colorectal cancer", advising that, if the 


level of invasion is Sm1, cure can be obtained with local 
resection or endoscopic polypectomy, regardless of other 
risk factors. If the level of invasion is Sm2 and the lesion 
is pedunculated or subpedunculated, endoscopic poly- 
pectomy or local resection should be performed initially. 
Patients with no carcinoma at the margins may be 
followed without additional surgical treatment, but when 
the margins are not clear classical bowel resection is 
advised. If the Sm2 lesion is sessile or the lesion is Sm3, 
classical resection is necessary, especially if there is 
lymphovascular invasion or the lesion is located in the 
rectum. Local excision of rectal lesions by a simple 
transanal approach or the Yorke~Mason procedure has 
been complemented by the technique of transanal 
endoscopic microsurgery. This is suitable for tumours 
between 6 and 20cm from the anal verge”. For pT, 


Table 9 Treatment advocated by Kudo” 


Lesion Treatment 

Advanced polypectomy 
Advanced polypectomy 
Advanced polypectomy* 
Radical surgery 


Intramucosal carcinoma 

Minute He 

IIb =5 mm in diameter 

Hic + Ha and Ia + Tic > 10 mm in 
diameter 

Ha, Ip, Ips, LST <3 cm in diameter Standard or advanced 
polypectomy 


*Rarely has submucosal invasion. LST, laterally spreading 
tumour; see Fig. ] for descriptions of other lesions 
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lesions excised in this way 5-year survival rates of 47—100 
per cent have been reported, with low operative morbidity 
and mortality rates’. The 5-year survival rate following 
local excision is probably better than that with 
polypectomy for pT, tumours (100 versus 92 per cent)”. 
Transanal endoscopic microsurgery is associated with a 
lower recurrence rate than simple transanal excision 
(4-210 versus 23 per cent), 


Prognosis 


Moreaux and Catala® found that the overall 5-year 
survival rate for patients with colorectal cancer limitec to 
the mucosa or submucosa is 97-6 per cent; the 5-year 
survival rate with positive lymph nodes associated with an 
early rectal lesion is 56 per cent and if the lesion is in the 
colon the rate is 73 per cent. Prognostic indicators are 
depth of tumour invasion, adverse histopathological type 
(Table 6) and lymph node metastasis. Nodal involvement 
is associated with a poorer prognosis, with 36 per cent of 
node-positive patients developing cancer recurrence 
compared with only 6 per cent of node-negative patients 
(P<0-005). Cumulative survival rate is 73 per cent in 
node-positive patients, compared with 91 per cent in 
node-negative patients”. Clearly it is vital to identify and 
to treat adequately patients who have lymph node 
metastasis. 

It would be useful to be able to identify early tumours 
that are likely to recur, and relevant markers are being 
sought. Recently p53 gene nuclear overexpression was 
shown to be unhelpful as an independent prognostic 
marker for early colorectal cancer". MUC genes, which 
code for the protein component of epithelial mucins, have 
been studied and a relationship between MUC2 and the 
pathogenesis of certain types of colorectal cancer nas 
been suggested”. Several phenotypic patterns have been 
shown to be more prominent in carcinoma, and others in 
adenoma. There is an association between peritumoral 
lymphocytic infiltration and MUC2°/MUCI* cancers”. 
Markers may help to determine early cancers at high risk 
of metastasizing and so aid tn planning treatment. 


Conclusions 


Increasing numbers of early colorectal cancers are being 
identified by screening and heightened awareness in an 
ever rising elderly population. This requires a careful 
consideration of the balance between risk of recurreace 
and morbidity of treatment. The Japanese have proposed 
several new classifications which seem at first confusing 
and which need to be applied and assessed in Western 
populations, especially the prognostic value of the division 
of the submucosa into three levels. Simplified versions of 
such classifications may prove useful in evaluating the 
results of local excision and provide accurate comparisons 
between treatment protocols. 
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Dr Denis Castaing, Editor of Annales de Chirurgie, 
chooses the best from issues six and seven of 1997. A 





Lower limb varicose veins 


Good treatment of lower limb varicose veins constitutes a 
challenge for many surgeons. An important part of 
number 7 of Annales de Chirurgie was dedicated to this 
old surgical problem. 

As reported by Pocard' varicose veins of the lower 
limbs have been described since antiquity in Assyro- 
Babylonian and Egyptian texts such as the Ebers papyrus, 
dating from about 1550 BC. Plutarc reported the first 
varicosectomy which was performed on the Roman 
aius Marius in 105 BC. The French surgeon of 

viiddle Ages, Guy de Chauliac, described, in 
Chirurgica Magna, dating from 1350, bandaging for ulcers 
and cautery or surgical resection for varicose veins. The 
most remarkable texts were those of Ambroise Paré in the 
16th century, using all these techniques for surgical 
teaching while abandoning many medical treatments 
based on concepts of disease such as imbalances of 
‘humours’. The end of the 19th century was the start of a 
new surgical era with Trendelenburg, Delbert, a 
and Mayo, and the development of sclerotherapy, 
Pravaz at Wien in 1851. 

The second paper by Gillot reported an anatomical 
study of superficial veins with a calibre of at least 2 mm in 
123 limbs (108 normal and 15 with frank varicose 
disease). The initial network is defined embryologically 
and subsequent haemodynamic phenomena mode! the 
ins. In particular, the topography of the main 
g veins is relatively fixed. Because of their 
ntihypertensive valve and aspirating pump 
m during walking, these vessels drain into 
saphenous veins. They are beneficial when they return 
reflux into the deep vessels. Conversely, perforator 
incompetence contaminates the superficial network as a 
result of deep reflux. The perforating vessels have a 
relatively fixed position in relation to the main saphenous 

i veins, their duplicated branches, their 
nunicating veins and the main valves. This results in 
large junctions typically associating a saphenous valve, one 
or several collateral veins, one or several communicating 
veins, and one or several perforating veins. Typical 
examples are the garter junction for the long saphenous 
vein and the junction of the tip of the calf for the short 
saphenous vein. Other haemodynamic levels are situated 













at various sites, particularly in the leg, reflecting the- 


existence, in some cases, of symmetrical medial and 
lateral. perforating veins. Morphological analysis of 15 


limbs with obvious varicose veins of the trunk of the long 


saphenous vein defined the routes of transmission of 
reflux to the leg. Finally, the author presents several 
technical considerations for Doppler operators and 
surgeons. 

The preoperative assessment of varicose veins, which 
usually requires the use of ultrasonographic methods to 
specify and localize the various sources of reflux in the 
saphenous junctions, perforating veins and saphenous 
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branches, was described in the third paper from Baud and 
Lemasle*. Continuous-wave Doppler is the basic 
technique and duplex scanning provides morphological 
analysis of the veins and monitors the direction of flow in 
a precise site. It is particularly useful to study the 
saphenous junction, perforating veins and deep veins. 
Colour Doppler imaging offers the advantages of duplex 
scanning, with visualization of large volumes with blue or 
red colour-coding according to the direction of flow. All 
haemodynamic and morphological findings must be 
reported on a diagram to establish a map of pathological 
vens, 

For a long time, high ligation and stripping of the 
saphenous trunk was the only technique used to deal with 
primary varicose veins when surgical treatment was 
recommended*. As duplex ultrasonography has demon- 
strated that this approach is not effective in many cases, 
alternative techniques have been proposed and 
performed. Some of them have not been submitted to 
randomized and prospective studies. Others, particularly 
high ligation and stab avulsion of collaterals with 
preservation of the long saphenous trunk, have been 
evaluated. The author indicates in which cases high 
ligation and stripping of the saphenous trunk remains 
justified and in which situations it is not. All indications 
must be based on clinical examination and duplex 
ultrasonography. However, stripping of varicose veins 
causes pain after operation and sometimes dysaesthesia 
due to saphenous nerve damage. Ankle wound healing is 
sometimes painful and often unsightly. Invaginated 
stripping eliminates some of the drawbacks, but still 
requires the lower wound and the vein must be left in the 
case of repeated saphenous rupture. Those two tech- 
niques do not allow total saphenous resection in the case 
of infected ulcers. Constantin et al.” reported a series of 
6157 limbs (3255 patients) operated on by cryosurgery 
which allows a complete invaginated stripping without an 
ankle wound. The indication was functional or aesthetic in 
5412 cases (88 per cent) and dermitis of hypoderm trophic 
disorders m 442 cases (7 per cent); 168 limbs (3 per cent) 
had ulceration and 135 (2 per cent) had superficial venous 
thrombosis. After operation, one case of sural phlebitis 
was observed. Fourteen patients had an inguinal wound 
suppuration. The frequency and intensity of pain and 
haematomas were decreased. Some 150 of the 168 ulcers 
were healed after 3 months. The authors concluded that 
cryosurgery for varicose veins can be used in any 
circumstances; the lower incision can be avoided thus 
giving better aesthetic results and cryosurgery has a 
similar efficacy to the stripping technique. 

Ambulatory conservative haemodynamic correction of 
venous insufficiency is a surgical treatment of superficial 
venous insufficiency designed to correct the pathological 
haemodynamic effects of superficial venous insufficiency 
apparent on standing“. This treatment is based on precise 
preoperative anatomical and haemodynamic mapping 
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performed by duplex ultrasonography, providing pre- 
operative ultrasonographically guided marking. Surgical 
treatment consists of dividing the hydrostatic pressure 
column and disconnecting venovenous shunts by ligation— 
section of the superficial venous network at precise poits 
determined by the preoperative ultrasonographically 
guided marking. This strategy should achieve a superficial 
venous circuit draining perfectly into the competent deep 
venous network. The operation is performed under local 
anaesthesia as an outpatient procedure and allows 
immediate resumption of walking, which promotes a good 
result because of activation of the calf muscle pump. The 
self-assessment results at 3 years were very good or good 
in 238 (68 per cent) of 350 in functional terms and 210 
(60 per cent) of 350 in aesthetic terms. The authors’ 
conclusions were that this technique is very good provided 
that reliable preoperative ultrasonographically guided 
marking and a precise surgical procedure are performed, 
and that failures are due to poor haemodynamic 
assessment or inappropriate surgical procedure. 

A prospective study of the results of 897 consecutive 
ambulatory phlebectomies, according to the technique 
described by Muller in 1966, was reported by Dortu and 
Constancias-Dortu’. Inclusion criteria in this study were 
based on clinical findings and pulsed Doppler ultrasono- 
graphy. Patients were reviewed after 1month and 
6 months, then annually. The actuarial rates of good 
results were 99 per cent at 1 year, 97 per cent at 3 years 
and 90 per cent at Syears. In conclusion, the authors 
recommended that ambulatory phlebectomy has tradi- 
tional indications (non-saphenous varicose veins, varicose 
veins of the foot, external pudendal varicose veins) and 
that ambulatory phlebectomy can also be used as treat- 
ment for saphenous varicose veins when the sapheno- 
femoral junction is competent or absent or when the 
saphenous termination is simple. 

Sclerotherapy section consists of a combination of 
ligations, with section and injection of the proximal and 
distal segment of the long saphenous vein. This technique 
is performed under local anaesthesia, 10cm from the 
saphenofemoral junction and can be performed as an 
outpatient procedure. A prospective study of 75 patients 
(78 limbs operated on, 72 reviewed after 1 year and 65 
after 3 years) was reported by Vin et al”. Inclusion criteria 
in this study were incompetent long saphenous vein 
diameter over 9mm in older patients whose duplex 
examination eliminated other leaking points such as 
anterior or posterior tributaries or the junction, and reflux 
coming from superficial iliac circumflex veins or from 
vulvopudendal varicose veins. Sixty-six (92 per cent) of 72 
limbs were incompressible without flow or reflux at the 
saphenofemoral junction level after | year and 59 (91 per 
cent) of 65 limbs after 3 years. Sclerosis with incompres- 
sibility without flow or reflux was observed in the lower 
third of the thigh in 51 (71 per cent) of the 72 limbs after 
Į year and in 40 (61 per cent) of the 65 limbs after 
3 years, without any clinically detectable underlying 
varicose recurrence. This technique can be done as an 
ambulatory procedure and ensures control of sapheno- 
femoral junction reflux. In the majority of reflux cases, the 
reflux observed in the lower third of the thigh is related to 
a perforating vein that can feed an underlying varicose 
network. They were treated by  ultrasonographically 
guided ossifying injection. The authors concluded that the 
indications for this technique are incompetence of the 
saphenofemoral junction in older patients with trophic 
disorders, allowing effective treatment of the source of 


the reflux with rapid healing of underlying trophic 
disorders. 


Laparoscopic surgery 


A series of 98 laparoscopic fundoplications, including 
seven (7 per cent) for recurrent gastro-oesophageal reflux 
were reported by Champault et al.’. Six of these cases 
occurred within 12 months of surgery. Four were treated 
successfully by a second laparoscopic procedure. The 
mean interval between the initial and corrective operation 
was 10 months. Factors related to failure were technical 
error, operative inexperience, obesity and the size of the 
hiatus hernia. Laparoscopic reoperation was relatively 
straightforward and there were no deaths, but there was 
an increased risk of pleural effusion. The mean length of 
hospital stay for reoperations was identical to that of 
initial operations (4 days). No further recurrences were 
noted after a mean follow-up of 1 year (range 280-475 
days). The authors conclude that early failures following 
laparoscopic fundoplication can be effectively dealt with 
by laparescopic surgery. 

A retrospective study was designed by Habib et al.’ to 
compare the cost of laparoscopic appendicectomy in 114 
patients operated on during 1991-1992 and open 
appendicectomy in 114 patients operated on during 
1989-1990. Patients were matched for sex, American 
Society of Anesthesiologists (ASA) score and age into two 
homogeneous series. Costs of accommodation, operation 
and time off work were calculated by the observed costs 
method to assess daily cost of the inpatient unit, hourly 
cost of the operating room-—recovery ward and the 
patient’s consumption. A mean specific cost was added in 
the case of laparoscopic appendicectomy. A significant 
difference was observed in operating time (mean(s.d.) 
43(18) min for laparoscopic appendicectomy versus 64(28) 
min for open appendicectomy; P<0-01), postoperative 
stay (5-4(4-5) versus 4:3(2:2) days; P<0-02), and time off 
work (31(10) versus 22(7) days; P<0-01). The mean(s.d.) 
total cost of the treatment was 26712(8829) French francs 
for laparoscopic appendicectomy and 23040(6365) French 
francs for open appendicectomy (P<0-01). The higher 
cost of the operation in the case of laparoscopic 
appendicectomy was not compensated by the reduction in 
accommodation costs. A clinical benefit in terms of 
reduction of pain and local complications has been 
reported in the literature. The cost of hospitalization is 
higher with laparoscopic appendicectomy, but the cost of 
the time off work is decreased. The conclusion was that 
laparoscopic appendicectomy provides clinical benefit in 
all patients and an economic benefit in patients with a 
professional activity. 

From December 1989 to May 1995, a prospective study 
of laparoscopic cholecystectomy was carried out by 
Colonval et al." to assess the reliability and safety of this 
method in cases of acute cholecystitis. During this period, 
1453 patients underwent laparoscopic cholecystectomy. 
Acute cholecystitis was diagnosed in 280 patients, based 
on clinical history and macroscopic lesions. Only 221 
patients (15 per cent) were included in the study after 
positive histology was obtained (86 men; 135 women). The 
mean age was 62 (range 20-90) years. Sixty-two patients 
(28 per cent) were classified as ASA IH and IV. The 
mean interval between the first symptoms and operation 
was 10 (range 1-53) days. The mean operating time was 
130 (range 45-420) min. Conversion to an open 
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e was necessary in 22 patients (10 per cent). The 
operative mortality rate was 1 per cent (two patients 
classified ASA grade IV) and the overall morbidity rate 
was 13 per cent. A bile duct injury occurred in one 
patient. The authors conclude that laparoscopic chole- 
cystectomy for acute cholecystitis is a safe procedure, 
when performed by operators experienced in laparoscopic. 


surgery. 


Laparotomy has no benefit in 5-39 per cent of patients. 
suffering. from penetrating abdominal trauma’. In a 


prospéctive study to determine the value of laparoscopy in 
the management of such patients, 13 patients (11 men 
mean age 32 years) underwent laparoscopy for abdominal 


knife wounds. Two patients had a non-penetrating 
abdom an ti Sa with a sedans tee and one © 









disrup’ m). No treatment was required in three patients 


(one wo nd of the intestinal serosa and two superficial : 


cate 





allowing a very sensitive and eci P NENA of 
penetration and visceral injuries. In some cases, it allows 
laparogeapic treatment of the visceral injury. 

D. Castaing 
Annales de Chirurgie 
31 Boulevard de Latour-Maubourg 
75007 Paris 
France 
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Background Biliary obstruction in the rabbit causes increased release of atrial natriuretic peptide 
(ANF). Circulating bile, raised biliary pressure or absence of bile in the duodenum may be 


implicated in this hepatocardiac syndrome. 


Methods An experimental model was developed to elucidate the mechanism linking obstructive 
jaundice and increased plasma ANP. Hepatic and renal function, biliary tree pressure and ANP 
plasma concentrations were investigated in conscious rabbits 4 and 24 h after common bile duct 
ligation, biliovenous shunting or external drainage via a biliary fistula. 

Results Bilirubin concentration increased after bile duct ligation and creation of a biliovenous shunt. 
Plasma creatinine increased abruptly in rabbits with a biliovenous shunt. At 4 h, the ANP increase 
in animals with a biliovenous shunt was ninefold that observed after bile duct obstruction while no 
change was noted after external biliary diversion (mean 350 versus 45 versus 9 fmol/; P< (01). 
Relief of biliary tree obstruction was associated with a return of ANP levels towards basal normal 


values. 


Conclusion Raised piasma ANP in obstructive jaundice is not the result of an increased biliary 
pressure per se or absence of bile in the proximal duodenum but of the passage of bile components 


to the circulation. 
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Extracellular volume depletion may be an important 
factor influencing renal function in obstructive jaundice’, 
In conscious rabbits with bile duct ligation, volume 
depletion has been observed to be associated with 
profound hypodwpsia, hypophagia and inappropriate 
diuresis**. These derangements of water and sodium 
metabolism are associated with high plasma concentra- 
tions of renin, aldosterone, vasopressin and atrial 
natriuretic peptide (ANP)*. The latter is the result of 
increased release of this peptide from the heart’. 
Furthermore, increased atrial staining for ANP and 
increased atrial content of this peptide hormone were 
noted in jaundiced rabbits when compared with sham- 
operated controls. While increases in plasma renin and 
aldosterone are a logical endocrine response to a reduced 
extracellular water compartment, high plasma concentra- 
tions of ANP seem to be a primary non-compensatory 
abnormal resporse of atrial cardiocytes to biliary 
obstruction“, 

The mechanism of ANP release in obstructive jaundice 
is not known. increased biliary pressure, circulating 
bilirubin or absence of bile in the duodenum can 
theoretically all be involved. In the present study, a new 
experimental model is reported which permits further 
elucidation of the mechanism of ANP release. 


Materials and methods 
Animal model 


Twenty-two male New Zealand rabbits with weights ranging 
between 2650 and 3900 (mean 3200) g were kept in individual 
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cages and given free access to water and chow (Panlab, 
Barcelona, Spain). After lweek of adaptation they were 
submitted to a surgical procedure under general anaesthesia 
induced with subcutaneous Ketolar 100 mg/kg (Parke Davis, 
Madrid, Spain), Thalamonal 0-5 mg/kg (Syntex Latino, 
Barcelona, Spain) and atropine 0-5 mg. Catheters were inserted 
into both jugular veins (Fig. 7); the right was used for blood 
sampling and the left for drainage of bile from the gallbladder 
(biliovenous shunt). Both jugular catheters were tunnelled to the 
occipital region where they were secured to the skin with 000 silk 
sutures, The common bile duct was ligated with 0000 silk close to 
the duodenum threugh an upper midline incision. Catheters 
were placed in the gallbladder and within the duodenal lumen 
(fig. 1), and then exteriorized and connected to a three-way 
stopcock. An additional line was eventually connected to 
catheter B to create a biliovenous shunt. Bile flow was directed 
through the three-way stopcock either to the duodenum or to 
catheter D. By occluding catheter C, complete biliary obstruction 
was produced and by leaving it open complete external biliary 
diversion was obtained. The laparotomy wound was closed with 
000 silk sutures. Cloxacillin 250mg was administered 
intravenously at the beginning and end of the operation. After 
operation the animals were equipped with a jacket (Alice King 
Chatam, Los Angeles, California, USA) to prevent damage to 
the catheters. 


Experimental protocel 


On the fourth day after operation, animals were lightly sedated 
with diazepam Smg/kg and Thalamonal 0-5 mg/kg and 
randomized into three groups: bile duct obstruction (group 
CBDL, n= 8); biliovenous shunt (group BVS, 1 = 8) and biliary 
diversion via a external biliary fistula (group BF, n = 6). At 0, 5, 
10, 15, 20 and 30min, and 1, 2, 4 and 24h after biliary 
obstruction, biliovenous shunting or biliary diversion, biliary 
pressure was recorded through the left jugular catheter. Blood 
samples were obtained to determine osmolality and levels of 
urea, creatinine, sodium, potassium, total bilirubin and alkaline 
phosphatase (Technicon Instruments, Tarrytown, New York, 
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Fig. 1 Physiological preparation for creating complete biliary 
obstruction, a biliovenous shunt or a biliary fistula. A, right 
jugular catheter; B, left jugular catheter; C, gallbladder catheter; 
D, central venous pressure catheter to record biliary pressure, E, 
duodenal catheter 








again and blood samples were taken at 48 and 72h for 
biochemical analysis and ANP measurements, All the animals 
were d humanely at the end of the study and a post-mortem 
exami n was carried out to check the patency of the 
cathet the absence of mechanical complications and the 


: il analysis 

Results are expressed as mean(s.d.). Intergroup analysis at 4 and 
at 24h after biliary tract manipulation was carried out using the 
factorial analysis of variance test and Snedecor’s F-value, and the 


two-tailed Student's ¢ test for paired and unpaired data as. 


required. Data processing was done with a Macintosh H 


computer (Apple, Cupertino, California, USA) and the Statview - 


II statistical package (Abacus Concepts, Berkeley, California, 
USA). Statistical significance was set at P<0-05, 


Results 

Basal metabolic variables (serum electrolytes, renal and 
liver function tests and ANP levels) were similar in all 
three experimental groups at the beginning of the study, 
4 days after surgical preparation. 
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Fig. 2 Mean(s.d.) biliary pressure at time 0 (baseline value) and 


after common bile duct obstruction ( ©) and biliovenous bypass 
(@). *P<0-05, TP<0-001 versus BVS group (Student's t test) 


Biliary pressure 


After obstruction of the duodenal catheter, the pressure 


within the biliary tree increased rapidly to attain its | 


maximum value at 1h (Fig. 2). After releasing the 
obstruction, the pressure returned to its normal baseline 
value: 4-4(1-3) cmH,O at 48 h and 3-8(1-3) cmH,0 at 72h. 
In group BVS, biliary pressure did not change and 
remained around baseline value throughout the study. 


Obstructive jaundice 


In group CBDL there were significant increases in 
bilirubin and alkaline phosphatase levels at 4 and 24h 
(Tables I and 2) which returned to normal after 
restoration of bile flow. In group BVS bilirubin values 
were significantly higher than those observed in group 
CBDL but the alkaline phosphatase level remained 
normal. 


Table 1 Liver and renal function 4 h after biliary obstruction, 
biliary venous diversion or external drainage via a biliary fistula 
is EAD SRS NAR EE PARLE ER DRIER TES EEO NSN ree 








Group Group Group 
CBDL BVS BF 
(2 = 8) (n= 8) (n= 6) pP 
Bilirubin(zmol/l) 11(4) §2(37)t 2(1) < 0-001 
Alkaline 277(132)t —-66(46) 93(10) <00 
phosphatase 
(units/)) 
Urea(mmol/) 8(5) 10(5)7 7(2) rS. 
Creatinine(umol/A)  87(26) 152(71)* 71018) < 0-05 
Sodium(meq/]) 146(14) 129(11)  143(4) < 005 
Potassium(megq/]) 3:3(0°8) 3-1(0-8) 408) n.s. 
Serum osmolality 311(35) 294(33) 2914) ns. 
(mosmol/Kg) 
ANP(imol/)) 45(37)+ — 350(168)§ 963) < 0-001 
Biliary pressure 22:6(2:7)§ 485-2) < 0-001 
(emH,O} 
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Values are mean(s.d.). CBDL, common bile duct ligation; BVS, 
biliovenous shunt: BF, biliary fistula; ANP, atrial natriuretic 
peptide; n.s, not significant. *Analysis of variance. 7P< 0-05, 
+P <01, §P <0-001 versus basal value (Student's paired ¢ test) 
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Table 2 Liver and renal function 24 h after billary obstruction, 
biliary venous diversion or external drainage via a biliary fistula 








Group Group Group 
CBDL BVS BF 
(n=8) (n=8) (n=6)  P* 
Bilirubin (zmol/l) 45(9)5 182(98)= 2(1) < 0-01 
Alkaline 389(169)E  51{46) 96(10) <0-01 
phosphatase 
(umits/)} 
Urea (mmol/l) 9(5) B0(S)¢ &(3) < 0-00) 
Creatinine (umol/l) 92(31) 431(140)+ = 88(26)  <0001 
Sodium {meq/l) 146(20) 130017) 139(3) n.s. 
Potassium {meg/l}) 3-4(0-6) 3-8(0-7) IALO) n.s. 
Serum osmola ity 311(47) 307(28) 2906) n.s. 
(mosmol/kg) 
ANP (fmol/) 317 = 132(72)§ 101) <0-01 
Biliary pressure 25-3(2:7)§ 5447) <9-001 


(emH.O} 


Values are mean(s.d.). CBDL, common bile duct ligation; BVS, 
bilievenous shunt; BF, biliary fistula; ANP. atrial natriuretic 
peptide; n.s., not significant. *Analysis of variance. *P<0-05, 
tP<O-01, §P< 0-001 versus basal value (Student’s paired ¢ test) 


Renal function 


In groups CBDL and BF there were no significant 
changes in urea concentration and in plasma electrolytes 
at 4 or 24h. Urea and creatinine plasma concentrations 
increased significantly in group BVS, attaining values 
characteristic of acute renal failure at 24 h. 


Atrial natriuretic peptide 


After duodenal catheter obstruction in group CBDL, the 
ANP plasma concentration increased steadily reaching a 
threefold increase over basal values from 2 to 24h (Fig. 
3). After bile flow was re-established, ANP plasma 





Time after biliary obstruction or diversion (h) 


Fig. 3 Mean(s.d.) atrial natriuretic peptide (ANP) plasma 
concentrations at time 0 (basal value) and after common bile 
duct obstruction (O), biliovenous bypass (£2) and external 
drainage via a biliary fistula (2). *P< 0-01, +P < 0-001 
(analysis of variance) 
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concentrations tended to return to normal, and at 24 and 
72h they were no different from basal values: 19- 8(14-4) 
and 17-7(17-9) fmol respectively. In group BVS, ANP 
concentration showed a ninefold rise 4h after biliary 
venous diversion and remained increased throughout the 
24-h study period. In group BF, ANP concentration was 
unchanged. 


Discussion 


The pathogenesis of renal dysfunction associated with 
obstructive jaundice and acute cholangitis is becoming 
progressively clarified. Extracellular volume depletion has 
been reported both in animals and in humans with biliary 
obstruction”? In rabbits, plasma volume is reduced by 15 
per cent 12 days after common bile duct ligation’ and this 
is associated with water and sodium retention®. Thus, a 
reduced extracellular water compartment, with marginal 
hypovolaemia, appears to be a significant factor pre- 
disposing to renal failure, particularly when associated 
with perioperative haemorrhage, hypotension’, and 
administration of diuretics’ or nephrotoxic drugs’. The 
need for appropriate preoperative hydration of patients 
undergoing surgery for biliary obstruction has been 
underlined by Parks et al.”. These authors compared 
hydration alone with hydration and dopamine and found 
no differences in the incidence of postoperative renal 
dysfunction after these treatments. 

In animal models, water and sodium depletion are 
linked to hypodipsia, hypophagia and inappropriate 
diuresis and natriuresis*!'. Fractional excretion of sodium 
is increased 4 h after bile duct ligation'’*. The ANP plasma 
concentration has been found to be raised in rabbits with 
obstructive jaundice*~ and therefore this peptide could be 
implicated in the loss of the thirst mechanism and sodium 
appetite, and in the inappropriate natriuresis observed in 
these animals". The rise in ANP plasma concentration 
has been confirmed in the present study. Furthermore, 
this increase was found to be reversible, depending on the 
relief of biliary obstruction. In contrast with these 
findings, ANP release has not been found to be raised in 
rats after 2-Sweeks of biliary obstruction’ (and 
unpublished results from Vakil et al). In one study, 
however, ANP messenger RNA was increased in the atria 
of bile duct ligated rats as well as glomerular ANP 
receptor density’. In the dog, ANP increase has only been 
detected after 5-6 weeks of jaundice’’. It has to be taken 
into account, however, that rats and dogs develop 
cirrhosis and ascites following bile duct obstruction (‘wet 
models’). while the rabbit and the baboon show a 
cholestatic syndrome more akin to the human condition 
(dry models’). Another factor that could explain 
differences in ANP plasma concentrations is timing 
between biliary obstruction and blood sampling. In these 
studies, ANP was not determined in the early phases of 
obstructive jaundice. 

The cause of raised plasma concentrations of ANP in 
obstructive jaundice is not known. The level of this 
hormone has been found to be increased in diseases 
associated with extracellular volume expansion and atrial 
distension’. Thus, in obstructive jaundice increased ANP 
concentration appears to be a paradoxical phenomenon 
since this disease is characterized by hypovolaemia rather 
than hypervolaemia; therefore, other mechanisms for 
ANP release should be operative. Increased pressure 
within the biliary tract and/or the direct action of some 
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bile component on the right atrium were thought to be ~ 


the two mechanisms possibly linking biliary obstruction to 
ANP release. Also, recent 


identified in the upper gastrointestinal tract'®. 
to the results of the present study, 
increased biliary pressure per se nor the absence of bile 
salts in the duodenum can be incriminated as a cause of 
increased plasma ANP concentration. Thus, it appears 
that the presence of bile components in the blood is 
essential to the ANP response. 

Topuzlu and Stahl!’ found an increased diuresis and 
natriuresis after direct intravenous infusion of bile. A 
similar renal response was found by Levy and Finestone 
in dogs during 4h of common bile duct obstruction!2. 
These authors were able to reproduce the natriuretic 
response to biliary obstruction in healthy dogs by cross- 
circulation and postulated the existence of a humoral! 
mechanism. The current study shows that the presence of 
bile products in the circulation is a very powerful 
stimulant of ANP release. This peptide could well be the 
humoral factor postulated by these other investigators. 

At present the mechanism whereby bile components 
release ANP from the heart can only be speculated upon, 
The presence of bile products in the blood may diminish 
cardiac contractility and may result in increased ANP 
synthesis through stretching of the atria. ANP plasma 
concentrations appear to accurately reflect left ventricular 
function and seem to be very sensitive to even minimal 
asymptomatic myocardial dysfunction’. In dogs with a 
choledechocaval shunt, the Haifa group has shown a 
reduction of the left ventricle contractility”, although they 
were unable to detect ultrastructural myocardial damage 
in this model or in dogs with bile duct ligation”. More 
recently, Jacob et al” have reported a decreased 
myocardial contractility in rats 3 days after common bile 
duct ligation, independent of changes in the number or 
responsiveness of beta adrenergic receptors. Direct 
biliovenous reflux, however, appears to magnify the 
sequences of biliary obstruction. Refiux results 
in much higher plasma bilirubin and ANP levels and leads 
to acute renal failure either through a direct toxic effect 
of bile components on the renal parenchyma and/or 
through arteriolar vasoconstriction mediated Dy 
prostaglandins”. Thus, although bile passes to the venous 
circulation during biliary obstruction, the liver 
parenchyma probably acts as a filter by either reducing 
the hepatic synthesis of biliary products or clearing them 
before they enter the venous circulation. 

In summary, this study shows that ANP is released by 
the presence of bile components in the plasma and that 
neither raised biliary tree pressure nor absence of bile 
salts in the proximal gut can be incriminated as the cause 
of increased ANP concentration. Decreased myocardial 
contractility and auricular stretching may be the factors 
linking circulating bile and increased heart endocrine 
activity. 


According 
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Background This study reviews experience with total vascular exclusion of the liver (TVE), for the 
resection of tumours in contact with the hepatic veins or the vena cava. 

Methods A retrospective study was carried out of 366 hepatic resections performed over 13 years. 
Forty-one patients (11 per cent) were operated under TVE. | 

Results Twenty-four patients were operated for malignancy and 17 for benign disease. Major 
hepatectomy was performed in 26 patients and minor hepatectomy in 15. The technique allowed 
vascular repair in eight patients. Median intraoperative blood transfusion was 2 (range 0-26) units; 
14 patients required none. Median duration of TVE was 29 (range 5-58) min. No deaths occurred. 
Significant complications occurred in ten patients. Morbidity was related to the malignant nature of 
the lesion, duration of surgery and volume of blood transfusion, but not to duration of TVE. 

Conclusion TVE facilitates resection of critically located hepatic lesions with safety and minimal 








imits of hepatic surgery have been extended recently 
advances in anaesthesiological management, 
improved surgical techniques and technologies, and better 
understanding of the functional anatomy of the liver“. It 
has long been recognized that intraoperative bleeding was 
of foremost importance in the development of peri- 
operative morbidity and death**. Several methods 
intended to limit bleeding have been developed with the 
first description of portal triad clamping by Pringle in 
1908’, which led to the development of total vascular 
exclusion of the liver (TVE) by Heaney et al. in 1966". 
Since then, Huguet and colleagues" have better 
characterized and widely advocated the use of TVE, 
ing good tolerance of the liver to haemodynamic 
changes and warm ischaemia. TVE provides control of the 
val connection, and thus allows resection of 
adjacent to the vena cava and the hepatic veins 



















ith ed risk of massive haemorrhage or air embolism, 
rich are the two major hazards in this type of surgery. 
Whereas TVE is performed almost routinely in most 
institutions where it is used", the present authors use it 
exclusively for resection of lesions situated in contact with 
the hepatocaval connection. As few series of hepatec- | 


nder TVE for this type of tumour are available, 


Patients and methods 


Patients 


From February 1984 to February 1997 (13 years), 366 patients | 
underwent liver resection in this institution. For all patients, - 


resectability was assessed by computed tomography, selective 


coeliomesenteric angiography with late-phase portography and, 
for some of the more recent cases, magnetic resonance imaging. | 


Fifty-seven patients with lesions situated in close contact with the 
hepatic veins or the inferior vena cava were considered for 
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e with TVE has been reviewed, with special 


blood loss. Within the limits of 1 h, prolonged TVE does not increase morbidity. 





resection under TVE. For 14 of these patients, a complete 
dissection to prepare for TVE was done but TVE was not 
performed, because it appeared in the process of surgery that 
safe hepatectomy could be achieved without recourse to it. 
Occlusion of the vena cava was not performed in two patients, 
and surgery with additional aortic clamping was necessary in one 
patient, because of poor haemodynamic tolerance. Thus 41 
patients underwent hepatectomy under TVE during this period. 
Median patient age was 49 (range 20-73) years. There were 22 
women and 19 men. Indications for liver resection are shown in 
Table 1. Three patients had evidence of liver cirrhosis, and the 
other 38 had a non-cirrhotic liver parenchyma. American Society 
of Anesthesiology (ASA) grade was I or H in all patients but five 
who were graded ASA IH, and one ASA IV. 


Relationship of tumours with the hepatocaval confluence 


Only patients with lesions in close contact with either element of 
the hepatocaval confluence were considered for TVE. The 
tumours involved the vena cava on 21 occasions, the middle 
hepatic vein 24 times, the right hepatic vein 16 times and the left 
hepatic vein 11 times. More than one vein was involved in the 


Table 1 Indications for liver resection under total vascular 
exclusion 
ALA eee Lee ee ee ene err 
No. of 
Indication patients 
nt 
Malignancy 
Metastasis 13 
Hepatocellular carcinoma 7 
Cholangiocarcinoma 4 
Total 24 
Benign disease 
Focal nodular hyperplasia 7 
Haemangioma 6 
Hydatid cyst 2 
Adenoma 1 
Carols disease 1 


Total 17 
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majority of patients. Notably, in three patients the tumour was 
set anteriorly against the vena cava and in close contact with all 
three elements of the venous hepatic pedicle. In addition, TVE 
allowed repair of tears on a hepatic vein in seven patients, end 
reconstruction of a narrowed, single remaining left hepatic vein 
in one Case. 


Operative technique 


The surgical technique was that described by Huguet et al“. In 
general a bilateral subcostal incision was used (34 patients) 
completed in one case with a right thoracotomy. Occasionally, 
mostly in early cases, a vertical midline incision was performed 
(seven patients), completed in six patients with a right thoracic 
extension and in one with a transverse incision. From 1588, 
intraoperative ultrasonography was performed routinely to 
determine the exact vascular relationships of the tumour to be 
removed, All the hepatic ligaments were divided to alow 
complete mobilization of the liver and exposure of the whole 
retrohepatic vena cava. TVE was prepared by carefully dissecting 
the suprahepatic and infrahepatic vena cava, and right adrenal 
veins and accessory hepatic veins were ligated if necessary to 
allow complete venous control during clamping. Unless an 
atypical resection was planned, control of the hilar structures was 
first performed, with ligation of the portal and arterial elements, 
after trial clamping to assess discoloration of the parenchyma to 
be removed. In the interests of safety, biliary tract elements were 
usually ligated during parenchymal transection. Clamps were 
always applied in tae same sequence: infrahepatic vena cava, 
portal triad and suprahepatic vena cava. [f a left hepatic artery 
was present, it was controlled by a fourth clamp in order to 
completely interrupt arterial blood flow to the liver. A trial 
clamping of 2-5 min was then done, to ascertain haemodynamic 
tolerance. Clamps were released for a few minutes before 
proceeding with liver transection, which was done by carefully 
crushing the liver parenchyma with a Kelly forceps (‘kellyclas:e’), 
with ligation of vascular structures greater than 2mm in 
diameter and electrocoagulation of the smaller ones. When a 
long-lasting resection was planned, the first stages of the 
dissection were performed without vascular exclusion or with 
single portal triad clamping, in periods no longer than 12 min, 
with 5-i0-min intervals, until TVE was necessary because of the 
vicinity of the hepatic veins or the vena cava. After comple:ing 
the resection, the clamps were removed in the reverse order of 
their application. Haemostasis of the raw surface of the liver was 
assured by argon beam coagulation and completed by application 
of a biological fibrin glue (Tisseel/Tissucol, Immuno AG, Vienna, 
Austria) and sealing with haemostatic material (Tabotamp, 
Johnson and Johnson, Skipton, UK) and a patch of omentum if 
available. Closed drainage was established only when a biliary 
leak could not be ruled out absolutely. 

Couinaud’s description of the functional anatomy of the liver 
was used for designation of the segments and definition of 
hepatectormies!”. 


Data collection and analysis 


All medical records of patients considered for TVE were 
reviewed retrospectively and demographic, laboratory, intra- 
operative, histopathelogical and clinical data were collected. 

Significant morbidity was defined as complications of grade H 
or more according to Clavien ef al.. Briefly, this applies to 
patients with life-threatening complications that required surgical 
or drainage procedares, that caused residual disability or that 
prolonged hospitalization over twice the median postoperative 
hospital stay. Perioperative death was defined as that occurring 
during the hospital stay or up to 30 days after operation if the 
patient was discharged earlier. 

Several variables were compared for their roles in morbidity, 
intensive care unit stay and postoperative hospital stay. Mann- 
Whitney U test was used for comparison of continuous variables, 
and with Yates’ correction or Fisher’s exact test for discrete 
variables when applicable. Correlation was assessed by linear 


regression and Pearson’s coefficient was calculated. P< 0-05 was 
considered significant. 


Results 


Types of resection for the 41 patients are shown in Table 
2. Resections were called major if three segments or more 
were removed according to Couinaud’s classification". 
Median operating time was 6 h (range 2 h 20 min to 12 h) 
and median duration of TVE was 29 (range 5-58) min). 
Intermittent single portal triad clamping was used in the 
course of resection for 13 patients before undertaking 
TVE. One or two periods of clamping of 8-15 min were 
carried out in these patients. Median intraoperative blood 
transfusion was 2 (range 0-26) units of packed red blood 
cells, and 14 patients required none. 

There was no intraoperative or postoperative death. 
Twenty-one significant complications occurred in ten 
patients and are listed in Table 3. One patient developed 
transient severe postoperative liver failure with ence- 
phalopathy. Transient moderate hepatocellular failure 
(prothrombin time less than 50 per cent) without clinical 
symptoms was observed in 11 additional patients. Renal 
failure (creatinine level above 125 wmol/l) was observed in 
one patient with pre-existing moderate chronic renal 
failure, but the patient’s blood creatinine level remained 
stable. These patients spent a median of 2 (range 
0-7) days in the intensive care unit, and were discharged 
from hospital after a median postoperative stay of 13 
(range 7-65) days. 

Several risk factors were studied for occurrence of 
postoperative complications and results of the analysis are 
shown in Table 4. The only significant differences between 
patients with or without complications were in the 
malignant nature of the lesion, duration of surgery and 
volume of blood transfusion. Duration of surgery and 
amount of blood transfused were not independent 
variables as they were correlated (r=0-43, P<0-005). 


Table 2 Type of liver resection performed under total vascular 
exclusion 





No. of 


Operation patients 





Major resection 
Extended right hepatectomy” 6 
Right hepatectomy” 8 
Extended left hepatectomy* 4 
Left hepatectomy* 8 


Total 26 


Minor resection 
Left lobectomy* | 
Bisegmentectomy IH -IV ł 
Bisegmentectomy IV-VIH 1 
Segmentectomy VH 1 
Segmentectomy IV l 
Tumorectomy 10 


Total 15 





*In the American literature’, extended right hepatectomy 
corresponds to right trisegmentectomy (segments IV—VIIT with 
or without segment I), right hepatectomy to right lobectomy 
(segments V-VHI), extended left hepatectomy to left triseg- 
mentectomy (segments I-IV, with or without segments V, VHD, 
left hepatectomy to left lobectomy (segments H-IV), and lett 
lobectomy to left lateral segmentectomy (segments IH and IH) 
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Table 3 Significant complications in ten patients operated under | 
total vascular exclusion of the liver 





No. of | 
patients 


Complication 











Abdominal 

Biliary leak 3 

Ascites 2 

Hepatic necrosis* | 

Acute pancreatitis { 

Splenic rupture l 

Small bowel occlusion i 
Thoracic 

Pleural effusion 5 

Pulmonary embolism 2 

Pericardial effusion } 

Haemothorax | 
Other 

Encephalopathy 

Sepsis i 

Adrenal failure l 
J¢patients had more than one complication. “This patient 
ped necrosis of segment H after a right trisegmentectomy 
for hepatocellular carcinoma 






Table 4 Risk factors for the development of complications in 
patients operated under total vascular exclusion of the liver 


Patients with Patients without 
D complications complications 
Risk factor 








(n = 10) (n= 31) P 
Mean age (years) 5] AS nsf 
Sex ratio (M:F) 4:6 15:16 ns.§ 
Mean ASA grade 20 1-7 ns.E 
Cirrhosis. 1 2 ns.Š 
Malignancy 9 15 < 005$ 
Major resection” 7i 19 n.s.§ 
Mean transfusion 52 35 <0-05} 


rement (units) 
duration of 29 32 ast 
ir exclusion 








R 


Mean duration of 8-2 5-4 
operation (h) 

*Three or more segments of Couinaud removed; Yunits of 

packed red blood cells transfused at operation. ASA, American 

Society of Anesthesiologists; n.s., not significant. Mann- 

Whitney U test; §7° or Fisher’s exact test 


= (OTE 





Duration of vascular exclusion was not found to be a risk 
factor for complications, nor did it correlate with either 
intensive care unit stay (r= 0-1, P>0-5) or postoperative 
hospital stay (r = 0-06, P > 0-5). 


Discussion 

Advances in the techniques of vascular exclusion of the 
liver have dramatically improved achievements in the 
performance of surgery for tumours of the hepatocaval 
connection. Since clamping of the portal triad alone’ did 
not prevent hepatic venous bleeding or air embolism, new 
ways of vascular exclusion had to be devised. The first 
techniques described involved cross-clamping of the 
aorta’? because of concerns about haemodynamic 
tolerance, or hypothermic perfusion of the liver” because 
of concerns about tolerance to warm ischaemia. Since 


then, Huguet and colleagues™®™ have shown that aortic 
clamping is seldom necessary, as patients generally adapt 
well and quickly to the haemodynamic changes observed, 
and that the hepatocytes can tolerate periods of normo- — 
thermic ischaemia in excess of 1 h”. A modern technique, 
which is used in this institution, has emerged from this 
pioneering work and allows resection of lesions in close 
contact with the vena cava and the hepatic veins with a 
very limited risk of air embolism or massive haemorrhage. 
These hazards would have made impossible the safe 
resection of most of the tumours reported here, if TVE 
had not been available. In many instances, achievement of 
a bloodless operative field has allowed close dissection or 
repair of the hepatic veins or the vena cava and has 
limited the blood transfusion required in these patients. 
That 14 of 41 patients in this series did not require blood 
transfusion is noteworthy, especially for critically located 
tumours. In addition, a bloodless operative field allows 
easy and precise dissection and reduces the duration of 
surgery, which is illustrated by the fact that volume of 
transfusion and duration of operation are interdependent 
risk factors. A flawless technique is mandatory if one is to 
achieve total venous control. This requires adequate 
positioning of the caval clamps to exclude all venous 











collaterals, and might involve ligation of adrenal, phrenic, < 


lumbar and accessory hepatic veins. Recognition and 
clamping of a possible left hepatic artery should not be 
neglected either”. 

Haemodynamic tolerance to TVE was excellent in most 
patients. Transient and moderate decreases in systemic 
blood pressure were observed. A slight vascular overload 
is essential and was always obtained before vascular 
occlusion to secure good haemodynamic tolerance, as it 
has been shown that clamping of the vena cava induces a 
50 per cent decrease in cardiac index”. Venous 
occlusion was abandoned in only two patients because of 
persisting severe hypotension. Bad haemodynamic 
tolerance can indicate the need for associated aortic 
clamping, a technique used routinely in other 
institutions. However, reported complications of spinal 
cord ischaemia, renal failure or aortic injury” make 
routine aortic clamping inappropriate in view of the 
excellent haemodynamic tolerance generally obtained 
without aortic occlusion. 

The concept of poor tolerance of the liver to warm 
ischaemia has been challenged recently and it has been 
shown that hepatic vascular exclusion can be performed 
safely for up to 1h. Duration of ischaemia up to 2h 
without major detrimental effects other than transient 
hepatic failure has even been reported". This series, 
in which nine patients had vascular exclusion exceeding — 
45 min, confirms this good tolerance, and shows that, — 
within the limit of 60 min, there is no correlation between 
duration of ischaemia and morbidity. It appears that risks 
related to haemorrhage are of a greater concern than 
those related to the length of ischaemia. Thus, for 
critically situated and not easily resectable lesions, it iS 
safer to continue vascular exclusion, within a 1-h limit, 
until complete resection is achieved, rather than take the 
chance of significant bleeding for the sake of a shorter 
period of ischaemia. Furthermore, it is possible to reduce 
the duration of continuous warm ischaemia, by initiating 
parenchymal transection without vascular exclusion or 
with intermittent portal triad clamping until the hepato- 
caval intersection is reached as used in 13 patients in this 
series. Intermittent portal triad clamping can be done, if — 
needed, intermittently in successive periods of up to ~ 
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20 min for more than 2h*. Finally, whenever TVE is 
planned after analysis of radiological images, preparatory 
dissection of the vena cava is done, but TVE is actually 
carried out only if intraoperative conditions require it. 

Resection of a cirrhotic liver is limited in terms of 
extent of resection and duration of vascular exclusion. 
Cirrhosis precludes major hepatectomy and prolonged 
vascular exclusion because of the high risk of fatal 
hepatocellular failure". Therefore, whenever a major 
hepatectomy is planned in patients under suspicion of 
abnormal liver parenchyma (i.e. patients with B virus or C 
virus chronic hepatitis, or after chemotherapy or 
radiotherapy), a biopsy of the planned remnant 
parenchyma is dome, and if cirrhotic the surgical strategy 
is adjusted. However, a recent paper reported no deaths 
in a series of selected patients with cirrhosis undergoing 
liver surgery under TVE”, 

The mortality rate of zero in this series confirms the 
safety of the technique and compares favourably with 
other studies 575329 On the other hand, a morbidity 
rate of 24 per cent (ten of 41 patients) cannot be 
dismissed as trivial, but it is none the less acceptable in 
view of the difficult resections involved here, as confirmed 
by the duration of these operations. A recent prospective 
randomized trial comparing intermittent clamping of the 
portal triad and TVE has demonstrated the lower 
morbidity of the former technique. However, TVE in 
this series has been found to be safe, with no deaths, 
acceptable morbidity, and a remarkable limitation of 
blood loss and tramsfusion requirements. 
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Background Systemic antibiotics are administered frequently after hepatectomy to prevent infective 


complications, but their effectiveness is uncertain. 


| Methods A total of 127 patients with liver tumours were prospectively randomized into two groups 
after hepatectomy: in group 1 (62 patients) no antibiotics were given until the appearance of 


infective complications; in group 2 


(65 patients) intravenous cephazolin 1g every 6h and 


gentamicin 80 mg every 8h were given for 7 days. On the day before surgery all patients received 
bowel preparation by clear liquid diet and oral antibiotics (neomycin 1 g and erythromycin 1 g, 


given together in three doses). 


<o Results The infective complication rate was 23 per cent in both groups (P = 0-95). The hospital costs 
© were higher in group 2 (P<0-001). Of the group 1 patients, 51 (82 per cent) did not require 
_ antibiotic treatment. No patient in either group died after hepatectomy. 
Conclusion Postoperative systemic antibiotics cannot prevent infective complications, and their 
routine use after hepatectomy is unnecessary and costly. The use of antibiotics should be delayed 
until infective complications and persistent septic symptoms occur. 


SIA ea 


In spite of low postoperative mortality, the morbidity rate 
of liver resection is between 20 and 50 per cent”. Among 
the complications, infection is common and potentially 
fatal’. 

Antibiotic prophylaxis has been reported as unnecessary 
following clean surgery unless a prosthesis is used or the 
patient is immunocompromised*’. Although liver 
resection is not a heavily contaminated procedure’, it 
usually equires a long operating time and results in 

cant blood loss, Many catheters are inserted for 
tive haemodynamic and urinary output 
monitoring, and these catheters may be the source and 
site of infection". 

After liver resection, large dead spaces and areas of 
devitalized tissue on the cut surface are present’*. If 
contaminated with bile or bacteria, intra-abdominal 
infection readily occurs”. Moreover, liver resection may 
reduce. the functional capacity of the reticuloendothelial 
system*? and cause translocation of intestinal bacteria to 
the systemic circulation". Thus, the posthepatectomy 
infection rate may be high, and postoperative systemic 
antibiotics are administered routinely in most centres’ 
However, the efficacy of this strategy remains uncertain’ 
in the absence of controlled data. This paper reports a 
randomized clinical trial of systemic antibiotics after liver 
resection to determine its value. 








Patients and methods 


Between October 1994 and September 1996, 127 consecutive 
patients who underwent elective liver resection for hepatic. 


lesions were enrolled in the study. Patients who required 
hepatectomy for emergency conditions (such as liver trauma or 
mane liver tumour), who had associated septic circumstances 
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(such as hepatolithiasis or hilar cholangiocarcinoma’!*") or 
synchronous metastatic gastrointestinal cancers’ were excluded. 
Informed consent was obtained from each patient before 
surgery. 

Preoperative assessments included liver function testing, 
indocyanine green (ICG) clearance testing and imaging studies 
(including abdominal ultrasonography, computed tomography 
(CT) and angiography)’. Child’s grading for liver cirrhosis was 
applied to each patient. On the day before surgery all patients 
received a clear liquid diet and oral antibiotics (neomycin | g and 
erythromycin 1g, given together at 13.00 hours, 14.00 hours and 

22.00 hours) for bowel preparation as suggested by Condon and 
Wittmann’. 

Couinaud’s definition of liver segmentation” was used for 
reporting the tumour location and the extent of hepatectomy. 
The amount of liver resection was determined by the 
preoperative liver function and ICG clearance testing'*". 

All operations were performed under general anaesthesia with 
endotracheal intubation, and central venous, arterial and 
urethral catheters were inserted. Cholecystectomy was performed 
routinely before hepatectomy. Liver parenchymal dissection was 
carried out by the Kelly fracture method, usually under 
intermittent occlusion of hepatic inflow blood’ 215 After removal 
of all lesions, the cut surface of the liver was packed with 
Surgicel (oxidized cellulose; Johnson and Johnson Medical, 
Arlington, Texas, USA) and surrounded with closed suction 
drains’. The drains were retained until the drainage fluid 
appeared serous and the amount was less than 50 ml per day. 

Immediately after operation, all patients were randomized into 
two groups without regard to patient background or operative 
procedure. Group 1 comprised 62 patients to whom no 
antibiotics were given after the operation. Group 2 consisted of 
65 patients who received intravenous cephazolin 1g every 6h 
and gentamicin 80 mg every 8h for 7 days beginning immediately 
after operation. These antibiotics were chosen because of 
possible contamination with bile during hepatectomy**’, as well 
as their high biliary secretion and high efficacy in biliary 
surgery”. 

As with previous reports*'**, infective complications were 
defined as positive culture of pathogenic micro-organisms from 
infective sites, such as wound, tip of central venous catheter, 
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urinary or respiratory tract, and abdominal cavity. Sensitivities to 
various antimicrobial agents were determined when bacteria 
were cultured. 

If postoperative septic symptoms (fever, chills, undue wound 
pain or leukocytosis) occurred, the potential infective sites were 
examined, and management of infective complications was 
instituted immediately after diagnosis. Management and 
treatment involved opening the infected wound, removing the 
infected catheter or draining the intra-abdominal abscess. 
Cephazolin and gentamicin were prescribed or continued (for 
group 2 patients whose infections occurred within 7 days after 
operation) or changed to more appropriate antibiotics based on 
the bacteriological sensitivities. 

Operative morbidity and mortality were defined as 
complications and deaths occurring within 30 days after the 
operation or during the same hospitalization. The clino- 
copathological characteristics, surgical procedures and operative 
results of the patients were compared between the two groups. 
Continuous variables were expressed as mean(s.d.) and were 


compared using Student’s ¢ test. Frequencies were compared 
with the y? test. P<0-05 was considered significant. 


Results 
Background characteristics of the patients 


The indications for liver resection and background patient 
characteristics are shown in Table 1. There were no 
significant differences in tumour pathology or any 
demographic category between the two groups. 


Surgical procedures and intraoperative results 


There were no significant differences in any category 
between the two groups (Table 2). Only one patient in 
group 1 and four in group 2 did not require the hepatic 


Table 1 Surgical incications and demographic characteristics of patients who underwent liver resection 





Group 1 Group 2 
(n = 62) (n = 65) F 
PARE EEOAE a a aa a htt a a ete 
Indication 0-55*4+ 
Primary malignancy 
Hepatocellular carcinoma 50 32 
Intrahepatic cholangiocarcinoma 0) 1 
Leiomyosarcoma Q 1 
Total 50* 54* 
Secondary malignancy 
Metastatic colonic cancer 3 
Metastalic gastric cancer 1 
Gallbladder carcinoma 1 
Metastatic breast cancer | 1 
Metastatic carcmoid 0 
Metastatic nasopharyngeal cancer I 0 
Total 9* 6* 
Benign lesion 
Haemangioma 2 3 
Cystadenoma | l 
Biliary harmatoma Q i 
Total a a 
Mean(s.d.} age (years) 58-5(12:2) 56:°9(12-4) 0-454 
Sex ratio (M:F) 44:18 43:22 0-567 
Associated systemic disease 
Diabetes mellitus 2 3 
Hypertension 4 7 
Coronary heart disease | 2 
Old cerebral infarction l 3 
Chronic obstructive lung disease 3 1 
Pulmonary tuberculosis 1 Q) 
Gouty arthritis 0 1 
Thalassaemia 1 2 
Total 11 16 0-344 
Associated cirrhosis 48 56 0-207 
Previous history of laparotomy 21 16 0-257 
Previous history of bepatectomy 9 6 0-367 
Serum HBsAg positive 31 27 0-347 
Child grade | 
A 52 7 0-827 
B 9 7 
C | l 
Mean(s.d.) ICG R15 (%) 13-9(5-8) 13-1(5-4) 0-424 
Meants.d.} tumour size (cm) 5-8(3-7) 6:3(4-5) 0-47} 
Tumour number 
Solitary 47 53 0-437 
Multiple (= 2) 15 12 | 


et ener enneertettmmettllsannmmnestetintammnctttatttttmm ite nett Tt tC L LCCC eN Ce 


*Comparison of surgical indications between the two groups. HBsAg, hepatitis B surface antigen; ICG R15, indocyanine green 15-min 


retention rate. Ty? test: EStudent’s ¢ test 
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Table 2 Surgical procedures and intraoperative results 








Group | Group 2 
(1 = 62) (n = 65) P 
Extent of liver resection 0-32 
= 3 segments* 15 19 
2 segments“ 15 21 
= | segment” 32 25 
Concomitant resection of other organs 055+ 
Diaphragm 5 6 | 
Spleen 3: 1 
Stomach I 1 
Adrenal gland i 0 
Colon. i l 
Duodenum i 0 
Common bile duct 0 1 
Total 12 10 
Mean(s. d) operating time (h) $:54(2-44) 5-76(1-80) 0-424 
Mean(s.d.) operative blood loss (ml) {203(965) 1218(785) 0-934 
Mean(s.d.) blood transfusion (ml) pein Bae, 392(620) 0-474 
290(432) 0-434 


Mean(s, d. ) resected liver weight (g) 237(298) 





“Liver. segments were defined according to Couinaud”. ty’ test; Student's 7 test 


inflow. blood occlusion technique. Mean(s.d.) total liver 
ischaemic time did not differ significantly between the two 
groups (44-8(26-4) min in group 1 versus 41-2(26-°5) min in 
group 25: 4 =075, 120 d.f., P = 0:46). 


Postoperative course 


Postoperative complications occurred in 16 patients in 
each group (7°=002, Idf., P=0°88). Infective 
complications occurred in 14 (23 per cent) group Í 
patients (consisting of two central venous catheter 
infections, three urinary infections, two wound infections, 
three pulmonary infections, five intra-abdominal abse SSeS 
and one case of parotitis) and 15 (23 per cent) group 2 
§ (one central venous catheter infection, five 
fections, one wound infection, one pulmonary 
and eight intra-abdominal abscesses). Bile 
leakage developed in three group 1 and five group 2 
patients, and caused intra-abdominal abscess in four 
s (two in each group). Of the patients with intra- 
| abscess, ten (four in group 1 and six in group 
red percutaneous catheter drainage®™. The 
remaining patients were treated by intraoperative 
placement of drainage tubes. All patients with bile 
recovered completely within 15months of 
operation. Wound dehiscence developed in one patient in 
group 2 following infection and required repair. 
Non-infective complications occurred in five group 1 
patients (consisting of one patient with prolonged 
jaundice, two with ascites and two with pleural effusions) 
and three group 2 patients (two with ascites and one with 
a pleural effusion). One patient had bile leakage and 
prolonged jaundice for 3 weeks and healed spontaneously. 













There were no significant differences between the groups — 


with respect to the infective (P =0- 95) and non-infective 
(P = 0-49) complication rates. No patient in either group 
died after hepatectomy. 


Bacteriology and antibiotic usage 


Staphylococcus aureus was the most frequently cultured 
micro-organism (seven in group 1, five in group 2), with 
five (One in group 1, four in group 2) being methicillin 


resistant. The other bacterial isolates included Candida in 
eight patients (three in group 1, five in group 2), Klebsiella 
in four (three in group 1, one in group 2), Streptococcus in 
five (three in group 1, two in group 2), Escherichia coli in 
three (one in group 1, two in group 2), Pseudomonas in 
three (one in group 1, two in group 2), Proteus in three 
(two in group 1, one in group 2), Veillonella in one (group 
1), Acinetobacter in one (group 1) and Staphylococcus 
epidermidis in one (group 2). Bacteraemia developed in 
two patients with intra-abdominal abscess (Klebsiella in 
group | and Candida in group 2). 

Of the 14 group 1 patients with infective complications, 
{1 required antibiotic therapy. Two patients with urinary 
infection and one patient with a central venous catheter 
infection did not need antibiotics as the septic symptoms 
were immediately relieved by removal of the infected 
catheter. A total of 51 group 1 patients (82 per cent) did 
not receive any systemic antibiotics during the entire 
course. Of the group 2 patients with infective 
complications, a change of antibiotics was required in 11 
patients as the prescribed antibiotics were ineffective. 

There were no side-effects from the antibiotics used in 

this study. Although the mean(s.d.) postoperative hospital 
stay did not differ significantly between the two groups 
(13-0(7-5) days for group 1 versus 14-5(7-8) days for group 
2: c= ~1:17, 125df, P=0-24), the mean(s.d.) total 
hospital costs in group 2 were significantly higher 
(US$7494(3564) versus =. US$9185(5363); t= ~ 3-72, 
112 d.f., P<0-001). 


Discussion 


As liver resection has been associated with a high rate of 
susceptibility to infection, many authors have proposed 
potential factors that may lead to an increase in infection 
rate in such patients’ "''!*~_ These factors include the 
presence of diabetes mellitus, cirrhosis, chronic 
pulmonary disease, surgical extension to the thorax, 
previous liver eee wide extent of resection, long 
operating time and a large volume of operative blood 
loss*-*!!3"| However, there were no significant differences 
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between the present two groups with respect to the above 
factors. Therefore, using the same postoperative 
management, the operative results of both groups were 
comparable. 

Antibiotic prophylaxis for infective complications after 
elective non-contaminated surgery is generally not 
necessary’. However, recent controlled studies suggest 
that prophylactic antibiotics may provide benefits to some 
high-risk patients undergoing simple and clean 
procedures”?! or elective biliary surgery”. 

In this study, to avoid any bias of surgical decision- 
making during the operation, randomization was 
performed following operation and systemic antibiotics 
were not used before surgery. Theoretically, such 
antibiotics had no prophylactic effect on infective 
complications. However, the authors used a recommended 
preoperative protocol of bowel preparation and oral 
antibiotics”, as a considerable serum level of erythromycin 
during operation may play some role in reducing the 
perioperative infection rate’. This study was performed to 
evaluate the effectiveness of systemic antibiotics for the 
prevention of posthepatectomy infection. 

Infective complications occurred at similar rates in both 
groups. Some of the infective complications were related 
to operative technique (such as wound infection or intra- 
abdominal abscess). As good antibiotics cannot cover a 
bad surgery*’, postoperative systemic antibiotics cannot 
prevent such infections. Although the antibiotics in this 
study were selected for their high biliary secretion, septic 
symptoms still developed in patients with biliary leakage, 
and seme patients required a change of antibiotics. 
Moreover, postoperative antibiotics were also unable to 
prevent technique-unrelated infections (such as 
respiratory or urinary tract infection, central venous 
catheter sepsis or parotitis). 

In this study, no patient showed adverse side-effects 
from the selected antibiotics. However, the incidence of 
so-called ‘opportunistic nosocomial infections’ ®®?, such as 
fungal and methicilh in-resistant S. aureus infections, was 
higher in group 2 patients, although the difference was 
not statistically significant. Such micro-organisms are 
resistant to generally used antibiotics and thus other more 
expensive antibiotics may be ae ane In this study, 
the hospital costs were higher in group 2 patients than in 
group | patients, even though the length of hospital stay 
was similar in both groups. 

As a result of the widely accepted use of antibiotic 
prophylaxis after liver resection’ >=, the possibility of 
performing hepatectomy without systemic antibiotic 
coverage has never been reported. With a reduction in 
operative bleeding, preservation of functioning liver”, 
careful postoperative observation and early treatment of 
infective complications, it was found that some minor 
infections could be cured without antibiotics. Thus, more 
than 80 per cent of group 1 patients, even those with 
high-risk factors, could tolerate hepatectomy without 
needing systemic antibiotics. 

Bacteraemia occurred in two patients with intra- 
abdominal abscess in this series. This condition can be 
fatal if not treated in time*~’. Because diagnosis of intra- 
abdominal abscess after hepatectomy is difficult®, when 
septic symptoms occur after hepatectomy, and other 
possible sites of infection are not discovered, prompt 
imaging studies such as abdominal ultrasonography or CT 
should be performed, rather than prescribing 
antibiotics®’'". Moreover, avoidance of posthepatectomy 
infections, by early removal of the monitoring catheters, 


fine dissection of liver parenchyma, reduction of 
devitalized tissue in dead spaces, and careful haemostasis 
and closing of the transected tiny bile ducts during 
hepatectomy, is more important than the use of 
antibiotics. 

It is concluded that most patients tolerate liver 
resection without systemic antibiotics. Routine use of 
antibiotics after elective liver resection is both 
unnecessary and costly. Antibiotics cannot prevent 
postoperative infections, and their use can be delayed 
until infective complications occur. 
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Background Liver donor shortage presently accounts for a 10 per cent waiting list mortality rate. 
Split-liver transplantation (SLT) can improve utilization of this scarce resource. 

Methods Twenty-four SLTs (11 left, 13 right grafts) from 13 livers were performed in 23 patients 
(nine adults, 14 children), comprising 4-5 per cent of all orthotopic liver transplants (14 urgent or 
emergency, ten elective). The left graft comprised segments I] and HI. whereas the right graft 
comprised segments V-VHI in eight cases. IV-VIH in three, and segments 1, IV-VIH, and I, V- 
VHI m one case each. Additional arterial extension grafts were required in six of 24 cases, and 


porta’ venous interposition graft in one. 


Results Twenty-one grafts showed good initial function, with one primary non-function and two initial 
poor function. The median peak aspartate aminotransferase level was 782 (range 94-2301) and 982 
(range 382-2520) units/I for left and right grafts respectively. Five patients died (all urgent 
recipients), all within the first 30 days after surgery. Two SLT recipients underwent subsequent 
retransplantation. All ten elective recipients are alive. The 1-year actuarial patient and graft survival 
rates at a median follow-up of 20 months were 78 and 68 per cent respectively. 

Conclusion These encouraging results compare favourably with those of reduced-size and whole-liver 
transplantation and justify wider application of this technique, thereby optimizing donor resource 


use. 
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The shortage of Evers from cadaveric donors is the main 
factor preventing growth in liver transplantation 
programmes. The introduction of reduced-size Hver 
transplantation (RLT), where only part of a liver is 
transplanted, has improved the availability for paediatric 
recipients’. Living related liver transplantation (LRT) 
has also had a favourable impact on paediatric 
transplantation in several countries**®. However, LRT is 
not applicable to most adult recipients. These innovative 
techniques have reduced waiting time and mortality in 
children, particularly in those less than lyear old or 
weighing less than 10 kg'-. The success of orthotopic liver 
transplantation (OLT), with most centres reporting 
survival rates of over 80 per cent after transplantation, has 
resulted in a relazation of the selection criteria, leading to 
larger waiting (ists with more debilitated potential 
recipients. Consequently, waiting list mortality has 
increased and approximately 10 per cent of patients die 
before a suitable organ becomes available®™. 

In split-liver transplantation (SLT), two grafts are 
obtained from æ single cadaveric donor liver. The left 
lateral segment (segments H and HI) is transplanted into 
a paediatric recipient and the right hemiliver into an adult 
or larger paediatric recipient”. This results in increased 
paediatric organ availability without compromising the 
adult donor pool’. The early experience of SLT 
involved its application in extreme clinical situations with 
an outcome inferior to established techniques of whole 
OLT and RLT**©. This paper evaluates SLT in 
Presented in part to the British Transplantation Society, London, 
UK, October 1995. and the American Association for the Study 
of Liver Diseases, Chicago, USA, November 1996, and published 
in abstract form as.Hepatology 1996; 24(Suppl): 302 
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Birmingham, UK: the logistical problems associated with 
SLT, surgical techniques, complications, and patient and 
graft outcome. 


Patients and methods 


Between November 1992 and April 1996, 486 patients (390 
adults, 6 children) underwent 535 OLTs (427 adults, 108 
children). These included 24 SLTs (4:5 per cent of OLTs) from 
13 donor livers carried out in 23 patients. Two livers were split at 
another liver unit where the left grafts were retained. The 
recipient demographic details were as follows: nine adults (six 
women, ten grafts, median age 49 (range 25-60) years); 14 
children (nine girls, median age 2 years (range 9 months to 11 
years)). Fourteen of 24 grafts were carried out as urgent (n = 11, 
hospital-bound patients or in intensive care) or super-urgent 
(#=3, acute liver failure) transplants, equivalent to United 
Network for Organ Sharing (UNOS) status 1 or 2, with ten 
carried out in elective (UNOS 3 or 4) recipients (Table 7). All 
transplants were carried out as sequential procedures with a 
median cold ischaemia time (CIT) of 603 (range 435-921) min 
for the first graft and 102 (range 870-1326) min for the second. 
Immunosuppression was based on triple drug therapy with 
cyclosporin, azathioprine and steroids with an aim to stop 
steroids at 3 months!*©, 


Denor details 


Median donor age was 21 (range 7-42) years; blood group, O 
(n=9), B (a=3) and A (n=1); median weight 67 (range 
22-100) kg, The cause of death was trauma in six, intracranial 
bleed in four and ‘other’ in three (hypoxia following status 
asthmaticus, hydrocephalus, cerebral infarction). All donors were 
ABO identical and preserved with University of Wisconsin 
solution. Iliac vessels were retrieved to be used as extension 
grafts if necessary. Arterial anatomy was anomalous in three of 
13 cases: right hepatic from superior mesenteric artery (n = 2) 
and left hepatic from left gastric artery (n = 1). 
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Table 1 Indications for split-liver transplantation in adults and 
children- 





Adults © 
Primary grafts 
Primary biliary cirrhosis 


Primary scler osing cholangitis 
Wilson’s disease 
Hepatitis C 
Alcohol 
Regrafts 
Hepatic artery thrombosis j 
Children 
Primary grafts 
Biliary atresia s 
Biliary hypoplasia 1 
Hepatoblastoma | 
Chronic active hepatitis 1 
Propionic acidaemia ] 
Methylmalony! acidaemia i 
Hepatitis A i 
Regrafts 
Chronic rejection 2 
Hepatic artery thrombosis i 





Bench splitting procedure, vascular and biliary reconstruction 


Cholangiography to delineate segmental biliary anatomy was 
carried out before splitting and showed conventional bifurcation 
of left and right ducts in 11 livers, an immediate bifurcation of 
the right duct into segment VI, VII and segment V. VI ducts 
amounting to a ‘trifurcation’, and drainage of the segment VE 
VII duct into the left duct as the other anomaly. Arteriography 
was not performed as arterial variations were identified during 
the hilar dissection. The main hepatic arterial trunk was retained 
with the left graft in eight livers and the right graft in five. 
Arterial interposition grafts were required in six SLTs: three left 
and three right grafts. In the remaining 18 patients no extension 
aol: ass aes as the E DEN artery was > anastomosed d dire ctly 





donor atic T in Ge donor E hepatic artery in nice 
and th placed right hepatic from superior mesenteric artery in 
two. The three donor hepatic arterial anomalies facilitated 
splitting and both grafts were prepared with an adequate donor 
artery. All arterial anastomoses were carried out using 
magnification loupes. The main portal trunk was retained with 
the left: graft in 11 livers and the right graft in two. Only one 
donor iliae vein interposition graft was used (the first SL T} from 
the recipient portal vein to the donor left portal vein. In 23 of 24 
SLTs the recipient vein was anastomosed directly to the donor 
right portal vein (a= 11), main vein (a= 11; nine left, two right 
grafts) or left vein (n = 1). 

int lachrymal probe was then passed up to the biliary 
bifurcation and the left duct divided, always retaining the 
common duct with the right graft. Biliary reconstruction was as 
follows: left duct to jejunal Roux loop for all 11 left grafts: duct- 
to-duct anastomosis in eight (one with a T tube), and a main 
duct to. jejunal Roux loop in five of the 13 right grafts. The 
donor main duct was shortened until satisfactory bleeding was 
observed before commencing the biliary pedantry carried out 
with 5/0 polydioxanone (PDS; Ethicon, Edinburgh, UK). The left 
hepatic vein was divided at its junction with the inferior vena 
cava (IVC), the IVC oversewn and retained with the right graft. 
The parenchymal hepatic division was carried out by haemostat 





dissection and bipolar diathermy, carefully ligating all biliary and - 


vascular branches. The cut surface was then sprayed with fibrin 
glue (Tisseal; Immuno, Vienna, Austria). There were 11 left 
grafts (segments I and III) transplanted into nine children and 
two adults; and 13 right grafts comprising segments Y-VHI in 
eight; IV-VIH in three; I, IV-VIH and I, V-VII in one patient 
each, transplanted into eight adults and five children. More 


3 
Non-A, non-B hepatitis 2: 
i 
l 
1 
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recently the split procedure has been simplified to retain ~ 
segments I and/or IV whenever possible, thereby limiting the - 
parenchymal division phase. 

The following factors were studied: early graft function, 


perioperative complications, patient morbidity, mortality, and 
graft and patient survival. Statistical analyses were carried out > 


using Fisher’s exact test, and survival was calculated with the 
Kaplan-Meier method. 


Results 
Perioperative complications, graft function and outcome 


Of 24 SLTs, 21 showed good initial function. There was 
one primary graft non-function (PNF) (defined as non- 
life-sustaining graft function resulting in death or 
retransplantation within the first week), and two with 
initial dysfunction (poor early graft function with 
prolonged intensive care stay, peak aspartate 
aminotransferase (ASAT) level more than 2000 units/l, 
prothrombin time of over 16s for days 2-7 after OLT). 
Median peak day 1-5 ASAT concentration was 782 
(range 94~2301) and 982 (range 382-2520) units/ for left 
and right grafts respectively. There were five deaths, all in 
urgent or super-urgent recipients (three children, two 
adults; three right grafts, two left grafts; one first recipient 
with shorter CIT, four second recipients with longer CIT; 
P not significant), within the first 30 days. Causes of death 
were: PNF, non-thrombotic graft infarction, metabolic 
crisis in a child transplanted for methylmalonyl acidaemia, 
intracranial bleed and respiratory sepsis. The first two 
patients died before a suitable replacement graft could be 
found. Two patients having SLT underwent 
retransplantation for hepatic artery thrombosis (HAT) (at 
3 weeks) and chronic rejection (at 7 months). Other 
complications recorded were relaparotomy for bleeding 
(1 =1), perihepatic haematoma (n = 1), pulmonary sepsis 
(n = 2), technical splenectomy (7n = 1), anastomotic biliary 
stricture (#1 = 2, treated by biliary reconstruction) and a 
bile leak from the cut surface with an anastomotic 
stricture treated by pigtail catheter drainage, anastomotic 
dilatation and internal—external biliary drainage in one 
patient, 

The left lateral segment was transplanted into an adult 
recipient twice (both small women, recipient weights 43 
and 60 kg, donor weights 85 and 100 kg respectively). The 
first showed satisfactory initial function, but developed 
acute rejection and hepatic insufficiency during the 
second week after SLT and died from multiple organ 
failure secondary to non-thrombotic graft infarction 
before a replacement graft could be found. The second 
patient received this as an emergency regraft for HAT 16 
days after a right SLT, with the left lateral segment 
weighing 760g. All ten elective recipients are alive, one 
having undergone a second SLT for HAT. Median follow- 
up was 20 (range 8~48) months. The overall 1-year 
actuarial patient and graft survival rates were 78 and 68 
per cent respectively. 


Discussion 


The innovative techniques of RLT and LRT have 
significantly improved organ availability in children with a 
reduction in mortality on waiting lists from about 15 to 5 
per cent >", RLT, however, results in diversion of organs 
from the adult to the paediatric recipient pool. Donor 
criteria have been relaxed and many centres accept a 
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significant proportion of marginal-quality donor livers’ 
One way of increasing the donor pool would be to ae 
wider use of SLT, without diversion of organs from the 
adult to the paediatric pool. The early experience involved 
application of a new procedure in high-risk patients, often 
as a desperate measure, and this was reflected in a high 
morbidity rate” SLT results have improved with 
experience and a of techniques®?!"", and 
the overall l-year patient and graft survival rates (78 and 
68 per cent respectively) for this series with a high 
proportion of high-risk patients compares favourably with 
RLT and whole OLT, and are T (100 per cent (ten 
of ten patients) survival rate) in elective low-risk patients. 
The Paris’ and Hamburg” groups have also recently 
shown improved results in elective recipients, underlying 
the importance of recipient selection. Donor selection is 
crucial and marginal donors, as previously defined, were 
not considered for SLT”. As regards technical details, in 
most instances the main portal venous and arterial trunks 
are allocated to the left graft, and the IVC and main bile 
duct always to the right graft. By dividing recipient vessels 
high in the hilum, the use of vascular extension grafts is 
minimized and only seven such extension grafts were 
needed (one venous, six arterial). Rat et al*' suggest 
allocation of the main portal vein to the right graft on the 
basis of an anatomical study of livers taken at post- 
mortem examination. However, as the left graft is 
implanted into a paediatric recipient, where the recipient 
portal vein often needs to be dissected back, the extra 
length of the main donor vein is essential to provide 
adequate length. For the right graft the donor right portal 
vein is anastomosed to the recipient vein. 

There was only one case of HAT and the patient 
underwent retransplantation. This compares favourably 
with the incidence of vascular thrombosis following RLT 
and whole OLT. Biliary complications were seen in 
three of the 24 patients. Necrosis of the main bile duct 
was not seen in cases where the main hepatic arterial 
trunk was retained with the left graft. All left grafts had a 
single-lumen left duct anastomosed to a jejunal Roux 
loop. The incidence of double left ducts is higher with ia 
situ SLT where the left duct is divided at a level just to 
the right of the falciform ligament’**°. Bench 
cholangiography was helpful in delineating segmental bile 
duct anatomy; it identified two anatomical variations, and 
is an important step before proceeding with splitting. The 
bench split can be simplified by retaining segments I and 
IV with the right graft. Both these segments derive their 
arterial and portal venous perfusion from both the right 
and left branches. Segment I perfused well in both cases 
where it was retained, although a strip of hypoperfusion 

along the cut edge of segment IV was seen in two of four 
cases where segment IV was retained. This did not 
influence graft outcome. 

There are several logistical aspects that need to be 
taken into consideration before SLT is set up. Close 
coordination between the donor, splitting and recipient 
teams is essential, to minimize CIT. In the authors’ unit it 
is not vet possible to carry out two grafts simultaneously, 
and all SLTs were carried out sequentially; this did result 
in longer CIT for the second grafts. A majority of the 
recipients were either high risk or super-urgent (UNOS 1 
or 2), and most of the carly experience involved 
transplanting two high-risk recipients. The present 
approach is to select one high-risk and one elective 
recipient, if possible, to minimize pressure on theatre and 
intensive treatment unit resources. 


Four of the five patients (P not significant) who died 
received the second graft of the split, although only one of 
these deaths was a result of poor graft function. Several 
approaches have been adopted to minimize CITs. Others 
are increasingly adopting in situ splitting at the donor 
hospital, where the left lateral segment is resected before 
the aorta is clamped and donor perfusion commenced, in 
an attempt to decrease CIT and promote organ 
sharing“, Most donor hospital theatres are not 
equipped for such a procedure, which adds up to 2h to 
the length of the retrieval operation, and does delay 
cardiac and renal teams. This is one advantage of the ex 
situ split compared with in situ splitting. The sharing of 
SLTs between units reduces CITs, and this is being 
practised increasingly by many European centres". 
Earlier SLT experience suggested that the right graft is 
potentially compromised compared with a whole graft, 
with a higher chance of surgical complications. Both left 
and right grafts in this series were of equal quality, with 

no difference in outcome. In two instances the left lateral 
segment was transplanted into an adult recipient. One 
concern in this situation is that, if there is some degree of 
initial dysfunction and/or the patient experiences an acute 
rejection episode, hepatic insufficiency may develop. 

In conclusion, the results of SLT compare favourably 
with those of reduced- and whole-liver transplantation. 
Standardization of surgical techniques, careful selection of 
donors and recipients, and measures to reduce CIT such 
as increased sharing will permit its wider application, 
resulting in better use of the limited donor liver pool. 
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Background Carcinoma located in the uncina‘e process (CUP) of the pancreatic head is considered 
to be rare. Exact epidemiological data, however, are not available because the series published so 
far consist of fewer than ten patients. The purpose of this prospective study was to evaluate the 
clinical appearance of CUP and to compare findings with those of patients with carcinoma in the 
ventral aspect of the pancreatic head (VPCi, which represents the most frequent localization. 

Results Some 39 (8 per cent) of 506 evaluated patients suffered from CUP. Mean age was 63-3 years. 
The most frequent complaints were upper cbdominal pain (7 = 32) and weight loss (n = 35). 
Jaundice was seen in only five patients and was never an early symptom. The level of CA19-9 was 
raised in 33 patients. The best diagnostic procedure to detect CUP was computed tomography (CT) 
(sensitivity 93 per cent), whereas endoscopic retrograde cholangiopancreatography was not useful 
(sensitivity 21 per cent), Vascular involvement was significantly (P <0-01) more common in CUP 
(n= 19) than in VPC (48 versus 19 per cent). This finding and the fact that most patients with CUP 
were diagnosed at a late stage with distant netastasis or severe vascular involvement present 
(n = 21) are responsible for the significantly lower rate of operation (n = 25) (64 versus 92 per cent, 
P<0-05) and the significantly shorter median survival time (5 versus 11 months, P < 0-05). 

Conclusion Patients with CUP have a poor p-ognosis as a result of the lack of early symptoms 
(jaundice) and early vascular involvement cue to the proximity of the uncinate process to the 
mesenteric root. A raised level of CA19-9, -ogether with weight loss and/or upper abdominal pain, 


should prompt CT. 


I aeons betaine tate n nana oc rann: 


The uncinate process arises from the embryological dorsal 
aspect of the pancreas. Anatomically it represents a hook- 
like extension of the lower part of the pancreatic head It 
is located just posterior to the superior mesenteric vessels 
along the upper border of the third portion of «he 
duodenum. Its different embryological origin, apart from 
the larger ventral aspect of the pancreas, is reflected in 
the absence of endocrine activity due to lack of islets of 
Langerhans, thus resulting in a different histological 
appearance. The cevelopment of a malignancy within this 
pancreatic region is considered to be rare, but exact 
epidemiological data are not available. 

Few authors have reported the clinicopathological 
findings associated with a pancreatic neoplasm arising in 
this area. These reports have been based on a limited 
number of patients: Suzuki et al.’ reported on six patients 
and Yamaguchi’ described three. The purpose of this 
study was therefore: (1) to evaluate the clincal 
appearance of carcinoma within the uncinate process 
(CUP) in a larger series of patients and to compare the 
findings with those in patients suffering from carcincma 
within the ventral aspect of the pancreatic head (VPC); 
and (2) to assess the impact of modern imaging 
procedures and surgical techniques on outcome in these 
patients. 


Patients and methods 


This prospective study included data on 506 patients admitted to 
this department between 1982 and 1994 because of pancreatic 
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malignancy. The patient’s history, symptoms, validity of all 
diagnostic measures, therapy and outcome were recorded and 
entered into a database. The study included only patients who 
had a complete diagnostic assessment, which consisted of 
transcutaneous ultrasonography, contrast-enhanced computed 
tomography (CT), endoscopic retrograde cholangiopancreato- 
graphy (ERCP), and angiography of the coeliac trunk, superior 
mesenteric artery and venous portal system. 

CUP was defined as a pancreatic tumour localized within the 
uncinate process (i.e. dorsal aspect) as determined by 
intraoperative and/or localization data provided by the applied 
imaging systems. 

To detect significant differences in symptomatology, and in the 
value of diagnostic measures as well as therapy and outcome, 
these parameters were compared between the two groups of 
patients (CUP verses VPC) applying y? and Student's ¢ tests. 
P<0-05 was considered statistically significant. 


Results 


Some 39 (8 per cent) of 506 patients (21 men) suffered 
from carcinoma of the pancreatic head located in the 
uncinate process. Mean age was 63-3 (range 48-79) years. 


Symptoms 


The main complaint was upper abdominal pain especially 
after meals in 32 patients and weight loss exceeding 10 
per cent of original body-weight in 34 (Table 1). The 
median interval between the onset of these first symptoms 
and confirmation of the disease was significantly longer in 
patients suffermg from CUP than in those with VPC. 
Most patients (n = 24) had consulted a physician within 
this period. Frequently the primary diagnosis was thought 
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Table | Main symptoms of patients with carcinoma of the 
uncinate process or of the ventral pancreatic head 








| CUP VPC 
Symptom. (n = 39) (n=465) P 
Weight loss 34 316 (68) n.s. 
Abdominal pain 32 320 (69) ns. 
Jaundice | 5 334 (72)  <0001* 
Diarrhoea 24 288 (62) ns. 
Nausea. 20 195 (42) ILS. 
Interval between onset of 22 10 <(hOST 
symptoms and diagnosis 
(weeks) 





Values in parentheses are percentages. CUP, carcinoma of the 
uncinate process; VPC, carcinoma of the ventral pancreatic 
head; n.s., not significant. *7° test, TStudent’s ¢ test 


r 


to be various forms of gastroduodenitis and/or 
gastroduodenal ulcer (n=21) and the patients were 
treated accordingly. The correct diagnosis was not 
established until second-line imaging procedures, such as 
CT or ERCP, were employed. 

Jaundice was seen in only five patients with CUP and 
was never observed as an early symptom. 


Laboratory findings 


On admission to hospital no specific alterations in 
laboratory parameters were observed except for anaemla 
in 12 of the 39 patients and raised liver enzyme levels in 
eight. The tumour marker CA19-9 was raised in 33 of the 
39 patients with CUP, with a mean value of 462 (range 
from 14 to more than 4000) units/ml (normai value 
37 units/ml or less). Due to the lack of jaundice in. 
patients with CUP, false-positive values due to raised 
serum bilirubin levels were not found in this series 
(specificity 96 per cent). 







ochniques 


saled a mass in the uncinate process in 36 of the 39 
patients (Table 2). Three patients presented pathological 
CT findings, leading to the suspicion of a pancreatic 
anomaly within the pancreatic head; the diagnosis of 
CUP, however, was confirmed during laparotomy. 

Transcutaneous ultrasonography was able to detect 
enlargement of the uncinate process in 26 patients. In 
VPC the sensitivity of this method was significantly higher 
(67 versus 89 per cent, P< 0-01). 

Pathological findings on ERCP were obstruction or 
stenosis of the main pancreatic duct in five patients; three 
patients had stenosis of the common bile duct and one 








Table 2 Sensitivity and specificity of diagnostic procedures in 
carcinoma of the uncinate process 
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Diagnostic. Sensitivity Specificity 
procedure (%) (%) ee 
Transcutaneous ultrasonography 62 78 << GOS 
ERCP. 2] 92 < 0-001 
Computed tomography 93 88 ns. 


Estimation of CA19-9 level 84 96 n.s. 
ERCP, endoscopic retrograde cholangiopancreatography: n.s.. 
not significant. “Carcinoma of the uncinate process versus 
carcinoma of the ventral pancreatic head ( 7° test) 









Vascular 
involvement 


Superior mesenteric vein (n=9) 


Superior mesenteric artery (n=6) 


H 
H 


| Other or both (n=4) 


Fig. 1 Vascular involvement: incidence and localization 


had infiltration of the duodenal mucosa. The sensitivity of 
ERCP in patients with VPC was significantly higher, being 
the only single technique reaching a sensitivity and 
specificity of over 90 per cent (21 versus 92 per cent in 
VPC, P< 0-001). 

Angiography revealed encasement or occlusion of a 
major vessel in 19 patients with CUP (Fig. 2, Table 3), 
significantly more often than in VPC (19 of 39 versus 88 of 
465, P< 0-001). 


Therapy 


Only 24 patients were considered primarily as candidates 
for operation. Ten patients presented with liver 
metastases at the time of diagnosis. In the absence of _ 
jaundice and/or duodenal obstruction, no immediate 
surgical palliation was necessary and these patients 
received systemic chemotherapy (n=4; 5-fluorouracil 
2250 mg per m? per week), or no therapy at all if the 
general condition did not allow such treatment or the 
patient did not consent. 

Angiography showed occlusion of the superior 
mesenteric vein and/or artery in four patients. These 
patients were therefore considered to suffer from an 
irresectable tumour and received either systemic 
chemotherapy in the above-mentioned protocol (# = 2) or, 
after its introduction in 1992, regional chemotherapy via a 
coeliac trunk catheter‘. 

In 12 patients resection of the tumour was performed 
(eight  pylorus-preserving partial = pancreaticoduo- 
denectomies, four standard partial pancreaticoduo- 
denectomies). In four of these cases the surgeon 
considered the operation as palliative, i.e. an R, resection 
(macroscopically residual tumour remaining according to 
the tumour node metastasis classification). In two patients 


Table 3 Venous vascular involvement (Ishikawa classification’) in 
carcinoma of the uncmate process 


No. of patients 


Stage Description (a = 30) 

E sete tac ao tet ct 
I Normal 15 

HI Smooth shift 2 

IH Unilateral narrowing 2 

IV Bilateral narrowing 4 

Vv Bilateral narrowing J 


with collateral vein 


serii ADEILADA aaaea 
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involved venous segments were resected and an end-to- 
end anastomosis was performed; in one patient an 
allograft replaced the resected portal vein. Six patients 
underwent a bypass operation: three Billroth H resections, 
two choledochojejunostomies, one double bypass (Billroth 
ll with choledochojejunostomy). Seven patients under- 
went exploratory laparotomy without resection or bypass, 
due to local irresectability (a =5) or the presence of 
distant metastases (7 = 2). 

Major complications were seen in two patients (one 
anastomotic leak, one postoperative bleed); neither 
required reoperation. Conservatively treated minor 
complications were prolonged gastric emptying (7 = 2), 
superficial wound infection (#=1) and haematuria 
following intraoperative placement of a percutaneous 


Lymph node involvement 


In 12 patients in whom resection of the tumour was 
achieved, a complete pathological investigation was 
performed. In ten cases a grade H tumour was seen, in 
one case a grade H-HI tumour and in one a grade IH 
tumour. None of these patients was free from lymph node 
metastasis. The most frequent location of involved nodes 
was adjacent to the superior mesenteric artery and vein 
(n= 7) and the small bowel mesentery (7 = 5). 


Outcome 


The median survival time after the diagnosis of CUP was 
5 (range 0-11) months. This is significantly shorter than 
for patients with VPC (11 months) (P<0-05). The bypass 
group had a median survival of 5 months. When no 
surgical option was available (n = 21), median survival was 
4 months (Table 4). 


Discussion 


Pancreatic carcinoma within the uncinate process is rare. 
In smaller previously published series Yamaguchi? 
reported an incidence of 25 per cent (three of 119 
patients), and Suzuki ef al.’ found an incidence of 11 per 
cent (six of 56). In the present series, 39 (8 per cent) of 
506 patients suffered from CUP. 

The description of a rare anatomical localization for 
pancreatic cancer alone might be of statistical interest 
only. However, the authors believe that a more accurate 
classification than that simply of cancer of the pancreatic 
head, body or tail is necessary to allow proper assessment 
of the disease, especially if neoplasm at a rare site is 
accompanied by an unusual clinical appearance requiring 
an alternative strategy in diagnosis and therapy. 


Patients with CUP in this study exhibited a few non- 
specific symptoms, weight loss and inconstant upper 
abdominal pain being the leading ones. Therefore, these 
patients were usually misdiagnosed on their first medical 
examination, a phenomenon recognized in patients with 
pancreatic cancer’. Concomitantly the time between first 
medical consultation and establishment of the correct 
diagnoses took significantly longer in patients with CUP. 
This seems to be due not only to the lack of specific early 
symptoms, especially jaundice as the cardinal symptom in 
the ‘classical’ location, but also to additional difficulties in 
the application of imaging techniques. 

Transcutaneous ultrasonography, as the first-line 
imaging technique for the diagnosis of abdominal 
disorders, has an overall sensitivity of 70-80 per cent in 
pancreatic cancer®. Imaging of the uncinate process, 
however, may be hindered by overlying bowel. The 
embryologically dorsal aspect of the pancreas representing 
the uncinate process also frequently exhibits hypo- 
echogenicity due to different fat content’, a fact that 
impairs the localization of a tumour in this area. 

In the authors’ experience the easily available tumour 
marker CA19-9 is a valuable diagnostic method with a 
sensitivity and specificity of more than 80 per cent. 
Eighty-four per cent of patients investigated exhibited 
pathological levels greater than 37 units/ml with a 
specificity of 96 per cent. 

CT proved te be the best diagnostic tool with a 
sensitivity of 93 per cent. Smaller masses in the uncinate 
process were detected by CT, when other techniques 
showed normal morphology. Unfortunately CT 
examinations are costly and have the disadvantage of 
irradiation. 

ERCP is the only single imaging technique with a 
specificity greater than 90 per cent in detecting pancreatic 
cancer’, In contrast, abnormalities of the common bile 
duct and/or the pancreatic duct are very rare in CUP, 
owing to the distance of the uncinate process from these 
structures. Therefore ERCP is of little or no use in 
detecting CUP. 

Before the widespread availability of CT, angiography 
was considered a reliable method for detecting CUP’. 
Today, this diagnostic tool is reserved for the assessment 
of resectability in pancreatic cancer. None of the present 
patients with CUP exhibited pathological angiographic 
signs without the demonstration of a tumour in the 
uncinate process by CT. The proximity of the uncinate 
process to the mesenteric root, however, explains the high 
frequency of vascular involvement. This anatomical 
relationship also explains the significantly lower resection 
rate of CUP, compared with VPC. Resection of involved 
vascular segments was necessary in three of 12 resected 
patients. In the authors’ opinion it is therefore necessary 


Table 4 Survival according to Union Internacional Contra la Cancrum stage 





CUP 
Stage Men 
1 iS 
H 3 
lil & 
IV 7 


All stages 


Women 


Median survival (months) 


CUP VPC 
19 
12 

8 

6 
11* 


Wi CAO | 
Wn 





CUP, carcinoma of the uncinate process; VPC, carcinoma of the ventral pancreatic head. *P < 0-05 (VPC versus CUP, Student’s f test) 
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to know whether vascular infiltration is to be expected 
before starting a potentially dangerous pancreatic 
resection, even if performed by an experienced surgeon. 

It is difficult to compare the outcome of patients with 
CUP in the present study with the findings from earlier 
series, as these included only small numbers of patients, 
but it seems that outcome has not improved despite better 
diagnostic methods. The mortality rate after pancreatic 
resection, however, has decreased significantly over the 
past 20 years”. 








The prognosis of patients suffering from CUP is worse 
than that for other forms of pancreatic cancer. From the 


present study, three important factors appear to be 
responsible for this phenomenon: (1) the lack of specific 
early symptoms especially of eas (2) higher demands 
on imaging systems; and (3) early vascular involvement 
resulting in irresectability. The iced: of pancreatic 
cancer in the uncinate process therefore represents a 
separate entity of its own. The diagnostic demands for 
proper preoperative assessment are high and require 
experience. Even smaller tumours (which are generally 








the mesenteric root may be considered irresectable if 
vascular replacement is not considered. This may be a 
strenuous and risky addition to the planned operation if 
the surgeon is inexperienced in these procedures. 


The surgical therapy of CUP should therefore be 


undertaken only in referral centres where pancreatic 
resection is performed frequently. 

In conclusion, patients presenting with upper abdominal 
discomfort and a raised serum level of CA19-9 should 
undergo CT without delay to exclude a pancreatic 
neoplasm. Owing to the lack of accurate screening 

hods, the only way to improve the poor prognosis af 





patients, with pancreatic carcinoma in the uncinate process. 





npanied by a better prognosis) directly adjacent to 


appears to be the early application of currently available 
diagnostic tools and the constant improvement of surgical 
results along with the commitment to perform extended 
procedures including vascular replacement. 
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Background Endothelin | (ET-1), a vasoconstrictor peptide, has been implicated as a tumour growth 


stimulator and an angiogenesis factor. 


Methods To assess the involvement of ET-1 m colorectal cancer, M microscopy for ET- 


1 was performed in colorectal liver metasteses and normal liver (n = 


}. ET-1 plasma levels were 


measured by radioimmunoassay in patients with colorectal cancer, ki (n = 18) and without 


(n = 12) liver metastases, and in controls (x: = 22). 


Results In normal liver, ET-1 was present in endothelial cells; in tumour, it was observed in 
oe cells, tumour cells and myofibroblasts. Mean(s.d.) plasma ET-1 levels were 2-75 
1-37) pg jml in controls, 4-53(1-61) pg/ml ir patients with colorectal liver metastases (P = 0- 001) and 
a 92(13 2) pg/ml in patients without metastases (P = 0-02). 
Conclusion ET-1 was present in various cell types within colorectal liver metastases and raised levels 
were found in the plasma of patients with colorectal cancer. ET-1 may not only modulate tumour 
vascular tone but aiso act on tumour growth and angiogenesis, both locally and systemically. 


Se ee a me A TA RARE RRL PAW AH RA AA frat ethic ert NL AAAA AAAA Eel heb Meena 


The level of endothelin 1 (ET-1), a peptide with 
recognized vasoconstrictor properties, is known to be 
raised in the plasma of patients with a variety of 
conditions associated with vasospasm including pregnancy- 
induced hypertension, myocardial infarction and cardio- 
genic shock'>, ET-1 plasma levels are also raised in 
patients with hepatocellular carcinoma’, 

In addition to its vasoconstrictor properties, ET-1 


stimulates cellular proliferation i vitro in a variety of 


normai cell types including smooth muscle, fibroblests, 
renal mesangial cells’ and several tumour cell laes, 
including a number derived from colorectal cancers‘, 
Histochemical analysis of different types of cancer, e.g. 
hepatocellular carcinoma’, showed raised levels of ET-1 in 
tumour compared with normal tissue. Immunohisto- 
chemical analysis on primary colorectal cancer specimens 
demonstrated a heterogeneous distribution of ET-1 
binding sites around tumour cell nests and associated 
vessels”. These findings suggest that ET-1 may perform a 
paracrine function in such tumours, in relation to both 
mitogenesis and blood supply. 

To assess the importance of ET-1 in colorectal cancer, 
with particular emphasis on liver metastases, immuno- 
electron microscopy for ET-1 was performed on colorectal 
liver metastases and adjacent normal liver obtained at 
hepatectomy. Immunoelectron microscopy was chosen, as 
opposed to immunohistochemistry, so that the presence of 
ET-1 could be detected and also the cell types associated 
with it identified. In addition, plasma levels of ET-1 were 
measured in patients with colorectal cancer, with and 
without liver metastases, and compared with those in an 
age-and sex-matched control group. 
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Patients and methods 


Pre-embedding immunohistochemistry for electron 
microscopy 


Patients and tissue preparation. Six patients undergoing 
surgery for colorectal liver metastases were included in this 
study; five patients (age range 56-65 years) underwent right 
hemihepatectomy and one patient (aged 49 years) had segments 
VI and VH excised from the right liver lobe. Specimens were 
taken from metastatic tissue and from normal liver (at least 5 cm 
away from the tumour) and were fixed, within 30 min of excision, 
in 4 per cent paraformaldehyde and 0-25 per cent glutaraldehyde 
in 0-1 mol/l cacodylate buffer pH 7-3 for no less than 4-6h at 

4°C". Tissue was then transferred to cacodylate buffer and 
om overnight at 4°C. 


Pre-embedding iummunohistochemistry. For localization of ET- 
1, tissue was processed according to the peroxidase—anti- 
peroxidase (PAP) method of Sternberger’’, modified as reported 
previously". Briefly, samples were exposed to 0-3 per cent 
hydrogen peroxide in 50 per cent methanol for 30 min (for 
blocking endogenous peroxidase activity), washed in 0-1 mol/l 
Tris buffer pH 7-4 (Tris), exposed to normal goat serum (Nordic 
Immunology, Tilberg, The Netherlands) diluted 1:40 in Tris 
containing 0-1 per cent sodium azide and 0-5 per cent bovine 
albumin (Sigma, Poole, UK) for 1-5 h and then rinsed in Tris. 
Samples were incubated for 48h at 4°C with a rabbit antibody 
for ET-1 or eNOS (endothelial nitric oxide synthase) at a 
dilution of 1:1000 in Tris containing 0-1 per cent sodium azide 
and 0-5 per cent bovine albumin. The specimens were washed in 
Tris and exposed for 1-5 h to goat antirabbit immunoglobulin G 
serum (Cappel Labs, West Chester, Pennsylvania, USA) diluted 
1:40 in Tris containing 0-1 per cent sodium azide and 0-5 per 
cent bovine albumin, washed in Tris, and incubated for 3 h with 
rabbit PAP complex (Dakopatts, Glostrup, Denmark) diluted 
1:60 in Tris. After exposure to 3’,3’-diaminobenzidine (Sigma) 
and hydrogen eatin the specimens were washed in Tris and 
then posifixed with 2:5 per cent glutaraldehyde in cacodylated 
buffer (pH 7-4) overnight. The specimens were washed with 
phosphate buffer, postfixed in | per cent osmium tetroxide, 
dehydrated through a graded series of ethanol and propylene 
oxide and then embedded in epoxy resin (Durcupan A/M; Fluka 
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HE, Switzerland) as described previously", for transmission 
electron microscopy. Semithin sections for preliminary electron 
microscopy analysis were stained with 1 per cent toluidene blue 
and examined under a Ziess light microscope (Carl Zeiss, Jena, 
Germany). Ultrathin sections were stained with uranyl acetate 
and lead citrate, and investigated using a Jeol TEM-1010 
microscope (Japan). 


Assays for endothelin 1 and thrombomodulin 


Blood collection. Three groups of patients were studied: 
controls (n = 22), patients with primary colorectal cancer without 
liver metastases (n=12) and patients with liver metastases 
(n = 18). Patients with hypertension, renal failure, heart disease, 
pre-existing liver disease or Raynaud’s phenomenon, which are 
independently associated with raised ET-1 levels, were excluded. 

All patients had a fasting venous specimen taken before 
surgery; blood for thrombomodulin (TM) and ET-1 assay was 
collected into precooled bottles containing trisodium citrate 
0-109 mol/l and ethylenediamine tetra-acetic acid 9 mmol/l 
respectively. TM was used as a marker of endothelial damage, as 
ET-1 levels are raised in the presence of endothelial trauma. The 
specimens were centrifuged at 1000g for 15 min at 4°C and the 
plasma was frozen at — 70°C within 1 h of collection. 


Endothelin 1 radioimmunoassay. Plasma ET-1 was measured 
by radioimmunoassay (Nichols Institute Diagnostics, Saffron 
Walden, UK) according to the manufacturer’s instructions. ET-1 
concentrations were calculated by plotting the percentage bound 
against log concentrations of known standards. 


Thrombomodulin assay. Plasma TM was measured by an 
enzyme-linked immunosorbent assay (Diagnostica Stago, 
Asnieres, France) according to the manufacturer’s instructions. 
Plates were read at 492 nm and a standard curve plotted using 
absorbance against log concentration. 


Statistical analysis. Values are mean(s.d.). The significance of 
the differences was calculated using paired and unpaired ¢ tests. 
P<0-05 was considered significant. Clinical information, 
including carcinoembryonic antigen (CEA) level, tumour load 
and results of liver function tests, were recorded for each patient. 


Results 


Immunoelectron microscopy for endothelin 1 


Normal liver. Within the portal tracts, the branches of 
the hepatic artery and vein were lined by a single layer of 
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Fig. 1 Electron micrograph of a blood vessel within a liver 
metastasis, showing typical endothelin 1 immunostaining of an 
endothelial cell (E). Note the adjacent unlabelled cells 


(arrowheads) (original magnification X 10 000) 


endothelial cells. Only a few endothelial cells showed 
immunopositivity for ET-1 and, when present, the level of 
labelling was low compared with that in similar areas of 
the tumour. 


Liver metastases. The colorectal liver metastases had a 
markedly different morphological structure. A hetero- 
geneous distribution of blood vessels was observed 
throughout the tumours, with the central portions showing 
areas lacking any differentiation or cellular boundaries, as 
described previously". The tumour blood vessels appeared 
uniformly primitive lacking both a continuous smooth 
muscle coat and any evidence of innervation (Fig. 1). The 
only exception to this pattern was at the junction with the 
adjacent liver, where presumably normal blood vessels 
were being incorporated into the tumour and as such still 
retained a degree of their normal structure. The tumour 
appeared markedly less vascular than the surrounding 
tissue. In addition, a large number of myofibroblasts and 








Fig. 2 a Endothelin 1-positive labelled tumour cell in metastatic 
tissue (original magnification X 20 000). b Cancer cell (C) stained 
positive for endothelin 1. Note the adjacent unlabelled cells 
(arrowheads) (original magnification X 13 000) 
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Fig. 3 Endothelin 1-positive labelled fibroblast (F) within a liver 
metastasis. Note the adjacent unlabelled cells (arrowheads) 


(original magnification X 10 000) 


connective tissue were found around the tumour cell 
nests. The distribution of ET-1 was very different from 
that in normal liver with ET-1 staining strongly positive 
within the tumour cells (Fig. 2) and the surrounding 
fibroblasts (Fig. 3). In addition there was an increase in 
the percentage of the population of ET-1-positive 
endothelial cells in these tumours. 


Plasma levels of endothelin 1 and thrombomodulin 


Mean(s.d.) plasma level of ET-1 in the control group (age 
range 42-82 (mean 59-5) years; eight women and 14 men) 
was 2:75(1:37) pg/ml. In patients with colorectal cancer 
without metastases (age range 55-77 (mean 64:2) years; 
seven women and five men) it was 3-92(1-32) pg/ml and in 
those with liver metastases (age range 46-75 (mean 
58-9) years; three women and 15 men) 4-53(1°61) pg/ml 
(Fig. 4). There was a significant difference between the 
patients with cancer and the control group (P = 0-001 and 
P =0-02 for patients with metastases and primary cancer 
respectively) whilst there was no significant difference 
between the two groups of patients with cancer. No 
correlation was found between ET-1 level and liver 
function or serum CEA, but ET-1 concentration appeared 
to rise with increasing size of the liver metastases. 

The mean(s.d.) TM level in the control group (53-8 
(15-8) ng/ml) was not significantly different from that in 
the primary colorectal cancer group (52-0(11-8) ng/ml) or 
metastases group (64:3(22-6) ng/ml) (Fig. 5). 


Discussion 


ET-1 is known to be produced predominantly by vascular 
endothelial cells'®, with the precursor peptide processed to 
the mature form inside the cell. As well as having a local 
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Fig. 4 Levels of endothelin-1 in plasma from patients with or 
without colorectal cancer. Individual values are shown for 
controls (n = 22), patients with primary colorectal cancer (n = 12) 
and patients with previously detected primary colorectal cancer 
who have now developed liver metastases (n = 18). Bars are 


mean(s.d.). *P = 0-02, +P = 0:001 (unpaired t test) 
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Fig. 5 Levels of thrombomodulin detected in plasma from 
patients with or without colorectal cancer. Individual values are 
shown for controls in (n = 22), patients with primary colorectal 
cancer (n = 12) and patients with previously detected primary 
colorectal cancer who have now developed liver metastases 

(n = 18). Bars are mean(s.d.). There were no significant 
differences between groups (unpaired f test) 
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effect, a ‘systemic action is suggested by its presence in the © 
plasma of healthy individuals. The results of this study ` 
suggest that a number of different cell types within - 


colorectal liver metastases produce ET-1 with a con- 
comitant rise in plasma levels. 


The presence of ET-1 within the endothelium of | 


normal hepatic vessels, demonstrated by immunoelectron 


microscopy, is in keeping with previous findings in other — 


vascular beds, e.g. skin and coronary circulation", and 
conforms to the suggested function of ET-1 as an 
endothelial cell-derived vasoconstrictor. ET-1 is known to 
influence normal hepatocytes, bile flow and hepatic 


arterial and portal venous blood flow, with the liver also ` 


being one of the major sites of endothelin clearance!””". It 
is not, however, a major source of ET-1 as illustrated by 
its absence i in the remainder of the liver in this study. 
Studies involving tissue culture systems have shown that 
a variety of tumour cell lines including colonic adeno- 
carcinomas produce ET-1, which ts then “detectable in the 
culture medium*®. Such findings are mirrored in vivo with 


Inagaki et al” showing increased amounts of ET-1 in 


primary colonic cancers and increased levels of ET-1 
receptors on surrounding cells including myofibroblasts. 

A possible explanation for these findings may be found 
outside the commonly accepted role of endothelins as 
vasoconstrictors. ET-I is known to be mitogenic for a 
variety of cell types including vascular smooth muscle, 
renal mesangial cells and colonic cancers”. Shichiri and 
colleagues* not only demonstrated that a variety of 
epithelial human cancer cell lines produced ET-1 but also 
that the peptide caused a rise in mitogenesis in a dose- 
dependent manner. Given the above findings in colonic 
cancers, ET-1 may have a paracrine or autocrine function 
in regard to tumour growth. In addition to its mitogenic 
effect, ET-1 is also directly and indirectly angiogenic, a 
process. of particular importance in tumour growth. ET-] 
is a direct endothelial cell mitogen and indirectly 
stimulates angiogenesis by causing monocytes to produce 






interleukin 8, a potent angiogenic agent™”. 
ET-1 was present in large amounts within the cytoplasm 
of tumour cells and surrounding myofibroblasts through- 


out all the specimens examined. This raised expression 
suggests that ET-1 may be produced by both tumour cells 
and surrounding associated cell types ‘and may therefore 
play a part in tumour growth regulation. The increased 
expression of ET-1 in tumour vessel endothelial cells 
compared with normal hepatic vasculature, demonstrated 
using immunospecific peroxidase, may suggest an 
upregulation of its vasoconstrictor effect in addition to 
growth stimulation. 

The increase in production of ET-1 by colonic cancers 
is mirrored in the plasma of such patients, suggesting a 
systemic as well as a local function. It is recognized that 
primary tumours may influence not only their own growth 
but also that of distant metastases”. This appears to be 
achieved via the release of a variety of regulatory 
angiogenic and mitogenic substances”. ET-1 may perform 
a function in this regard with increased production 
perhaps leading to greater metastatic growth. The use of 
ET-1 as a tumour marker, however, is unlikely to be of 
any clinical use given the degree of overlap in the three 
groups of patients studied and the number of other 
conditions independently associated with an increased 
ET-1 level. Systemic levels of ET-1 are raised in a variety 
of pathological conditions associated with vasospasm 
including. pregnancy-induced Deer cardiogenic 
shock and myocardial infarction’ 


It has been known for some time that the presence of 
liver metastases is associated with subtle alterations in 
hepatic blood flow”. The hepatic perfusion index (HPI), 
which is the ratio of hepatic arterial flow to total liver 
blood flow, is raised in such patients, even at a 
micrometastatic stage“. This phenomenon is caused by 
splanchnic vasoconstriction and a subsequent reduction in — 
portal inflow. Animal studies suggest this is due to the 
presence of a circulating vasoconstrictor which is not one 
of the commonly identified physiological vasoactive 
agents”. Clinical studies looking at patients with liver 
metastases suggest that the HPI may be used as an 
accurate predictor of the presence of hepatic metastases”. 
Given that ET-1 is a potent vasoconstrictor with marked 
effects on the splanchnic bed and is produced by 
colorectal cancers, it might have a role in this 
phenomenon. However, in this study there was no 
significant difference in the plasma levels of ET-1 between 
patients with and without liver metastases. 

In conclusion, this study demonstrated that in colorectal 
liver metastases endothelial cells contain raised levels of 
ET-1, and ET-1 expression is upregulated in both tumour 
cells and associated myofibroblasts. An increased level of 
ET-1 is also found in the plasma of patients with 
colorectal cancer with and without liver metastases. 
Whether or not ET-1 regulates tumour growth locally and 
systemically and whether its increased levels indicate 
progression of disease remains to be determined by future 
studies. 
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The incidence of thromboembolic stroke increases with 


age, but 90 per cent of family doctors remain less likely to. 


refer patients aged 70 years or more for carotid 


endarterectomy (CEA)! because it is perceived that they. 


have a higher operative risk. This study is a prospective 
audit of the risk of death and/or stroke in elderly patients 
following CEA. 






Patients and methods 


A prospective, consecutive audit of 235 CEAs in patients aged 70 
years or more (median 75 (range 70-88) years) was performed 
between January 1992 and July 1997. All patients had an 
ipsilateral stenosis of 70 per cent or greater; one-third had a 
contralateral occlusion or severe stenosis. During the same 


interval, 317 CEAs were performed in patients aged less than 
70 years. Endarterectomy was performed under normotensive, - 


normocarbic general anaesthesia with systemic heparinization, 


and routine shunting and patching. Transcranial Doppler (TCD) 


monitoring and completion angioscopy were introduced in 1992 
and supplemented by routine postoperative TCD monitoring in 
October 19957, 





The de th/disabling stroke rate in patients aged 70 years 
or more was 2:6 per cent (Table 1), Whilst the rate of 


Table 1 Perioperative death and stroke rates following carotid 
endarterectomy 











Age a No. of Death/disabling Death/any 
(years) CEAs stroke stroke 
Overall : T 
40-69 317 8 (2:5) 14 (4-4) 
70-90. | 235 6 (2:6) 9 (3-8) 
Since introduction of full perioperative monitoring 
40-69 © 121 1 (0-8) 3 (25) 
70-90" 97 0 (0) 0 (0) 





Values in parentheses are percentages. CEA, carotid — 


endarterectomy 
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death/any stroke was 3:8 per cent. The commonest single 
cause of morbidity was postoperative carotid thrombosis _ 
(five of nine patients). However, following implemen- 
tation of a full perioperative monitoring programme in 97 
elderly patients have now undergone carotid surgery 
without incurring an operative stroke (Table 1). 


Discussion 


This study suggests that CEA can be performed safely in 
selected elderly patients and that age alone should not be 
an automatic bar to consideration for surgery. The 
authors cannot, however, comment on selection of 
individual elderly patients as many may not have been 
referred to them. During the study, the main exclusion 


criteria for operation were a concurrent illness giving an ` 


anticipated survival of less than 2 years, dementia or an 
inability to maintain independent living. The final decision | 
with regard to medical fitness for operation was made by 
a consultant anaesthetist. 

It has been suggested previously that patients at highest 
risk of perioperative stroke are more susceptible to the 
effects of microembolization or impaired perfusion so that 
the margin for technical error is reduced*. Over the past 
Syears the authors have implemented a policy of 
perioperative monitoring and quality control with the > 
specific aim of identifying and correcting inadvertent 
technical error before it can cause harm. The fact that no 
elderly patient has suffered an operative stroke following 
full implementation of this policy suggests that such an 
approach may be an alternative to excluding elderly or 
other high-risk patients from surgery. 

Although it is unarguable that long-term survival is 
reduced in the elderly patient, age alone should not be a 
reason to deny surgery which could prevent death or 
disabling stroke. 
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Background Benchmarking is a new tool to assess the efficiency of different hospitals. Classification 
of operations using healthcare resource groups (HRGs) is related to parameters including number 


of cases, length of stay (LOS) and age profile. 


Methods A National Comparative Database was used to compare three hospitals. Analysis was 
confined to the major HRGs involved with vascular/venous surgery. 

Results For high-volume low-complexity varicose vein surgery, all three hospitals had similar numbers 
of patients and LOS. In contrast, the LOS for routine vascular operations in hospital A was double 
that in hospital B (16-3 versus 7-4 days). Hospital A had three times as many patients classified as 
‘other — peripheral vascular disease’ as hospital C and six times as many as hospital B (329, 49 and 
111 fer hospitals A, B and C respectively). LOS following major amputation in hospitals A and C 
was nearly double that in hospital B (32-4, 18-3 and 33-6 days for hospitals A, B and C respectively). 

Conclusion There were a number of significant variations between the three hospitals during the 
9-month interval. Explanations included the methods of coding, local facilities including availability 
of rehabilitation beds and difference in the patients’ age profiles. Benchmarking in its present 
format reveals a number of variations which may not necessarily reflect real differences in clinical 


performance. 


Attempts to classify procedures with a view to comparison 
of the efficiency of different hospitals began in the USA 
in the late 1970s with the advent of diagnosis related 
groups {DRGs}. These were, however, thought to be too 
detailed’ for routine use in the UK, and hence were 
adapted to create a simpler version, healthcare resource 
groups (HRGs). HRGs are used to identify ‘groups of 
patients expected to consume similar amounts of health 
care resources’. 

Following modification, version 2 has been in use since 
1992°. HRGs are now being used to ‘benchmark’, ie. to 
compare clinical efficiency between different hospitals 
nationally’. Version 3 is nearing completion with a variety 
of modifications, allowing a more accurate allocation to 
clinical vascular practice. Every acute hospital will cost all 
surgical specialties using HRGs for the 1997-1998 
contract vear for both elective and emergency surgery. 

One of the criticisms is that DRGs and HRGs were 
used initially to define complexity, but that they are 
increasingly based on length of stay (LOS), which forms 
the largest part of the cost of a hospital admission. 

HRGs can be assigned automatically using the 
‘Healthcare Resource Grouper’ (National Case Mix 
Office, Winchester, UK). This software programme uses a 
number of different criteria based on rank to allocate a 
particular HRG. The main criterion is whether any 
significant procedure has taken place. Primary and 
secondary diagnoses together with complications or co- 
morbidity are included, but only if no procedure is 
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recorded. Other factors included age in association with 
the primary diagnosis, and admission specialty. 

In view of the increasing importance of HRGs, 
especially in contracting arrangements, currently collated 
data have been used to compare and contrast the 
performance of three major vascular centres. 


Materials and methods 

Data collected for use in a National Comparative Database 
(CHKS, 1996) was used with permission of CHKS and a 
nominated representative of each vascular unit (authors). Data 
analysis has been confined to the major HRGs concerned with 
vascular/venous surgery (Table 1). Methods and/or difficulties of 
coding were also noted. 

Individual hospitals have not been identified and some 
comments will be left as observations rather than specific points, 
to help preserve anonymity. 

The data were not modified or verified beyond that supplied 
from the comparative database. A 9-month interval from April to 
December 1995 was studied. 


Results 


There were no differences between hospitals in high- 
volume, low-complexity varicose vein surgery (e44); 
patients in this group are predominantly treated as day 
cases. Varicose vein surgery is largely unaffected by any 
differences in loeal facilities and social circumstances. 
Furthermore, it is protected from coding errors as a single 
code is used to cover all varicose vein operations (Table 
1). 

In contrast, there was a marked discrepancy in LOS 
between hospital A, and hospitals B and C in relation to 
e41 (emergency or complex vascular surgery) and e42 
(routine vascular surgery). Furthermore, while hospital B 
had a comparatively short LOS following major 
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Table 1 Numbers of patients and length of stay in hospital in vascular healthcare resource groups 








e4] e42 ed4 
LOS LOS LOS 
Hospital oR (days) n {days} n (days) 
A 15 169 23 163 4L 49 
B =~“ g3 9-0 177 7-4 252 1-0 
C 20 8-9 202 9-4 277 1-3 








e4& e45 e46 e50 
LOS LOS LOS LOS 
(days) n (days) n (days) n»n (days) 
32:4 21 4.9 132 29 329 42 
183 582] 249 20 49 32 
33-6 59 29 280 24 Il 4-4 





e41, Complex/emergency vascular operations; e42, routine vascular operations, e44, varicose veins; e45, interventional radiology: €46, 
diagnostic radiology; e48, major amputations: e50, ‘other ~ peripheral vascular disease’. LOS, length of stay 


amputations (e48), considerably more amputations were 
performed there than in either hospital A or C, which 
apparently took almost twice as long to discharge the 
same type of patient. 

For other groups, coding difficulties or indeed errors 
appeared to be more frequent. Hospital A had nearly 
seven times as many patients grouped into e50 than 
hospital B and nearly three times as many as hospital C. 
At least part of this major difference was accounted for by 
the variation in coding between e45 and e46. Hospital A 
had only half the activity in these two HRGs compared 
with either hospital B or C. A large number 
(approximately 200) of the patients in e50 were assigned 
incorrectly and should have been categorized in e45 of 
e46. This is because of the lack of a direct ‘feed’ from the 
computer systems in the radiology department with those 
operating the HRG software. This work is now carried 
out manually to correct the problem. 


Discussion 






SITOrs are rare; most patients are treated as a day 
rehabilitation deficiencies or social difficulties 
are not usually applicable. 

By contrast the discrepancies between the three 
institutions in the e50 HRG reflect the major coding 
differences between the hospitals; the majority of these 
patients. really belong to a different HRG. Differing 
coding procedures for emergency and elective cases also 
exist; some are based on the time of operation and others 
rely on the nature of admission (ie. elective or 
emergency), retaining that classification even if the 
subsequent procedure is performed on an elective 
operating list during the same admission. 

There are many factors which influence the stay in 
hospital for a certain procedure. Clinical practice can only 
suggest when admission and discharge are appropriate for 
a particular patient. The provision of physiotherapy. 
occupational therapy and social workers can have a major 
influence on the ability to perform care assessments and 
home visits before discharge as required under the 
Community Care Act. The ability to discharge otherwise 
fit patients to local convalescent or general practitioner- 
managed community beds is also variable. Some ‘acute’ 
surgical beds are undoubtedly used for convalescence in 
the absence of other available facilities. 

HRGs will shortly be used as part of the contracting 
process. It is important therefore that the information 
used in these comparative analyses is accurate. Any major 
differences need to be studied to ensure that 











inappropriate coding, or insufficient local resources 
outside the control of the clinician, do not allow an 
unfavourable and inappropriate conclusion towards a 
particular HRG. 

Reimbursement based on HRGs alone is susceptible to 
inadequate resourcing for patients who have the same 
operation but for different indications. Gupta and Veith 
found that reimbursement almost matched costs when a 
femoropopliteal graft was done for claudication, but was 
often insufficient when the same operation was done for 
limb salvage. 

Munoz et alé examined 1169 patients having peripheral 
vascular surgery to determine if the cost per DRG could 
be predicted. Four clinical parameters were used: (1) 
emergency admission, (2) surgical intensive care unit 
admission, (3) infusion of plasma product or (4) blood 
transfusion. Patients with these parameters had 
significantly higher costs than patients in the same DRG 
without these factors. 

Similarly, the source of referral is important. Patients 
referred by a physician were shown to incur a 146°5 per 
cent higher costing than those admitted directly to a 
surgeon’. Important contributory factors included more 
severe illness, increased diagnostic costs and delays in 
diagnosis or treatment. 

Rhodes ef alë found that the duration of hospital stay 
for above-knee popliteal, below-knee popliteal, and 
tibioperoneal artery reconstructions was significantly 
different (P<0-005). More distal vascular procedures 
were also associated with higher morbidity and mortality 
rates. There were major differences between the patients 
treated by different surgeons with respect to age, previous 
ipsilateral surgery, crural bypass and co-morbidity. “The 
most highly qualified surgeons dealt with the sickest 
patients.” 

in the future, version 3 HRGs may remedy at least 
some of the coding difficulties highlighted in version 2. In 
addition, healthcare benefit groups are also being 
developed which will be used to stratify patients by 
severity of illness and co-morbidity. 

It is essential that clinicians are actively involved in the 
verification of HRG coding to ensure that their workload 
and efficiency are accurately represented. Astute clinicians 
may evaluate any restrictions to rapid admission and 
discharge which will unfavourably influence their patients’ 
hospital stay. 
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Patients with intra-abdominal infection and a simulta- 
neous vascular emergency are usually treated by extra- 
anatomic bypass grafting or in situ reconstruction with a 
prosthetic graft. Subsequent reinfection is common, 
leading to substantial mortality and morbidity rates’. 
Cryopreserved aortic homografts, being resistant to 
infection?, allow safe in situ vascular repair and simulta- 
neous surgery for the intra-abdominal infection. 


Surgical technique 


Between 1994 and 1996, six patients of mean(s.d.) age 
60(12) years had surgery for simultaneous aortic and gastro- 
intestinal problems. One patient had an aortobi-iliac bifurcation 
graft with resection of the left colon for intestinal ischaemia 
2 years previously. He presented with recurrent rectal bleeding 
due to a fistula between the rectal stump and the prosthetic graft 
(Fig. 1). The prosthesis was replaced by an aortic homograft and 
the upper rectal stump closed. The second patient had an 
aortointestinal fistula involving an aortic bifurcation prosthesis 
penetrating the small intestine. A homograft was implanted and 
three segments of small intestine were resected. The third 
patient had perforated sigmoid diverticulitis covering an aortic 
aneurysm. The sigmoid colon was resected and a colostomy 
performed. The aneurysm was replaced by a homograft. The 
fourth patient had a ruptured infrarenal aortic aneurysm and 
ischaemic necrosis of the ascending colon. The right colon was 
resected leaving an ileostomy and transverse colostomy, and the 
aneurysm was replaced by a homograft. The final two patients 
developed aortoenteric fistulas originating from an anastomotic 
aneurysm of the prosthetic graft. Both were replaced by 
homografts. All vascular anastomoses were performed end to 
end using polypropylene sutures. 

One patient died on the seventh postoperative day from a 
sudden cardiac event. Otherwise there was no perioperative 
morbidity including sepsis, organ failure or vascular problems. 
Mean(s.d.) hospital stay was 28(11) (range 14-35) days. 
Intravenous antibiotics were continued for 6weeks. At 
mean(s.d.) follow-up of 16(6) (range 9-25) months all patients 
underwent computed tomography or magnetic resonance 
imaging without any evidence of reinfection, suture line 
complications or homograft stenosis. 


Discussion 


Favourable results with cryopreserved homograft heart 
valves in the treatment of aortic valve endocarditis 
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Fig. 1 Aortoenteric fistula from the upper rectal stump to an 
infrarenal bifurcation prosthesis leading to recurrent rectal 
bleeding 


stimulated the use of cryopreserved aortic homografts for 
in situ repair of major vascular infections’. Standard 
extra-anatomic bypass or prosthetic in situ techniques in 
this situation are known to have high rates of reinfection, 
suture line dehiscence and requirement for long-term 
antibiotic treatment!. The use of homograft allowed a 
one-stage in situ repair in conjunction with limited 
antibiotic treatment for 6 weeks, a policy adopted from 
heart valve homograft surgery. 

Although the long-term fate of cryopreserved aortic 
homografts is unknown’, early deaths and morbidity’ are 
the major concerns in the surgical treatment of aortic 
graft infections. The relatively short hospital stay and the 
absence of reinfection or anastomotic aneurysms in this 
series suggest that one-stage in situ homograft repair can 
be used safely when simultaneous aortic and gastro- 
intestinal surgery is necessary. 
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Backgreund Transarterial oily chemoembolization (TOCE) is frequently employed as a non-operative 
treatment for hepatocellular carcinoma (HCC). Serious complications of TOCE are well known but 
ruptured HCC as a fatal complication of TOCE has not been reported previously. 

Methods A retrospective study was performed on all patients who received TOCE for treatment of 
HCC from January 1989 to October 1996; the complication of ruptured HCC within 2 weeks from 


the procedure was recorded. 


Results During the study period, 391 patients received a total of 1443 sessions of TOCE (mean 3-7 
sessions per patient) for the treatment of HCC, with an overall median survival of 10-4 months. Six 
patients developed ruptured tumour within 2 weeks after TOCE, resulting in an overall incidence of 
1-5 per cent per patient or 0-4 per cent per procedure. All except one patient died 1-25 days after 
tumour rupture. Factors common to these six patients included: (1) male sex; (2) large tumour size 
(range 8-17 cm in diameter); (3) tumour located in the right lobe of the liver; (4) tumour ruptured 
after the first session of TOCE; and (5) TOCE performed as primary treatment without previous 


hepatic resection. 


Conclusion Ruptured HCC is a serious complication of TOCE although the incidence is low. It 
occurred predominantly in men after the first session of TOCE for a large irresectable tumour of 


the right lobe. 
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Hepatocellular carcinoma (HCC) is one of the 
commonest cancers encountered in Asian countries and 
the incidence is increasing in the Western world In 
China, HCC claims about 100000 lives annually’. As only 
about 20 per cent of the tumours are considered 
resectable on presentation and a high incidence of 
postresectional recurrence has been observed™*, non- 
resectional therapies are frequently employed, the 
commonest of which is transarterial oily chemo- 
embolization (POCE). Although satisfactory survival 
results have been reported, complications of TOCE with 
significant morbidity are well known and adversely affect 
the outcome of patients’. Rupture is a catastrephic 
complication of HCC and has a high mortality rate. In the 
majority of cases, rupture of HCC occurs spontaneously 
although a history of minor trauma may be associated 
occasionally®’. As far as the authors are aware, rupture of 
HCC as a fatal complication of TOCE has not deen 
reported in the English literature. 


Patients and methods 


A retrospective study was performed on all patients who received 
TOCE as a primary treatment for irresectable HCC or as 
treatment for residual and recurrent disease after surgical 
resection from January 1989 to October 1996 in the Department 
of Surgery at Queen Mary Hospital, Hong Kong. Twenty-six 
patients who recewed systemic chemotherapy and TOCE after 
curative resection of HCC as part of a randomized trial of 
postoperative adjuvant chemotherapy during the study period 
were excluded from the study. TOCE was performed in the 
Department of Diagnostic Radiology, Queen Mary Hospital, 
Hong Kong. 
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Some [Omi of Lipiodol (Lipiodol Ultrafluide; Laboratoire 
Guerbet, Aulnay-sous-Bois, France) was mixed with 10 mg of 
cisplatin by the pumping method into a milky emulsion of 20 ml. 
A torque-controlled 5-Fr catheter was inserted via a femoral 
artery and placed into a branch of the hepatic artery supplying 
the HCC or inte the proper hepatic artery distal to the 
gastroduodenal artery if both lobes of liver were involved by 
tumour, Between 4 and 40 ml of the emulsion were infused into 
the liver depending on the size of the HCC. Light embolization 
of the feeding artery was then performed with small gelfoam 
pellets, which were prepared by cutting a gelfoam block into 
small cubes of approximately 1 mm in size. Injection of gelfoam 
was stopped when blood flow in the artery supplying the tumour 
slowed down but before occlusion occurred. 

All patients were kept in bed for 12h after the procedure and 
were prescribed oral antibiotic prophylaxis for 3 days and H- 
receptor antagonists for 1 week. The procedure was repeated at 
regular intervals for between 1-5 and 3 months. The details of all 
patients who developed rupture of HCC within 2 weeks of the 
procedure were recorded. Rupture of the HCC was diagnosed 
when the patient complained of abdominal pain with associated 
haemodynamic changes, a drop in haemoglobin concentration of 
2 g/dl or more, and when haemoperitoneum was demonstrated 
by abdominal paracentesis. The clinical parameters of patients 
who developed ruptured HCC were compared with those of 
other patients without the complication. 


Results 


During the study period 391 patients received a total of 
1443 sessions of TOCE (mean 3-7 sessions per patient). 
Some 333 patients (85-2 per cent) received TOCE as 
primary treatment for irresectable disease, and 58 (14-8 
per cent) had TOCE because of recurrence or residual 
disease after resection. There were 337 men and 54 
women. Mean tumour diameter was 7S5cm_ before 
treatment. Median survival was 10-4 months and 132 
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patients were still alive with a median follow-up of 
14 months at the time of preparation of the manuscript. 

During the study period, six patients developed 
ruptured HCC 1-14 (median 2) days after the first session 
of TOCE, resulting in an overall incidence of 1-5 per cent 
per patient or 0-4 per cent per procedure. The size of the 
tumours that ruptured ranged from 8 to 17 (median 13-5} 
cm in diameter. Significant haemodynamic changes were 
observed in all patients; mean transfusion requirement 
was 2°) (range 0-5) units. Five of the six patients died 
1-25 (median 13) days after tumour rupture. Bleeding 
was the direct cause of death in two patients who died 
soon after rupture of the tumour. The cause of death was 
liver failure in the other three patients, although they 
survived the initial haemodynamic insult. One patient who 
experienced a minor rupture of HCC after TOCE was still 
alive at 6 months of follow-up. He received two further 
courses of TOCE and had a satisfactory response to 
treatment. No interventional procedure such as 
transarterial embolization, ligation of hepatic artery or 
surgical haemostasis was performed for these patients. 

The clinical features of the six patients who developed 
ruptured HCC after TOCE are shown in Table 7. When 
compared with patients who did not have ruptured 
tumour after TOCE, the complication occurred 
predominantly after the first course of treatment in men 
who received TOCE as the primary treatment for large 
irresectable tumours located in the right lobe of the liver, 
although the difference was not statistically significant, 
probably because of the small number of patients. 


Discussion 


Although HCC is more prevalent in Asia and sub-Saharan 
Africa’, it is a common global disease. The prognosis 
without treatment is poor, with a median survival of only 
1-6 months’. Non-resectional therapies including TOCE 
play an_essential role in the treatment of a large number 

ients with irresectable or recurrent HCC. TOCE is a 
tion of targeted chemotherapy and arterial 
embolization to produce chemotherapeutic and ischaemic 
effects on the hepatoma. Yamada et al."° and others Y 





Table 1 Clinical features of patients who developed ruptured 
hepatocellular carcinoma after transarterial oily chemo- 
embolization (group 1) and those without the complication 
(group 2). 














Group 1 Group 2 

No. of patients 6 385 
Sex ratio (M:F) 6:0 331:54 
Age (years)* SSAA 55407 
Serum albumin (g/1)* 34-5(1-5) 39-S(0-3)} 
Serum total bilirubin (umol/l)* 25:2(7:3) 18-0(0-7) 
Aspartate aminotransferase 118-5(17-3) 95-1(4-6) 

(units/l)* 
Haemoglobin (g/dl)* 11-3(0-5) 12-9(0-1) 
Prothrombin time (s)* 13-2(0-3) 1230-1} 
Tumour diameter (cm)* 13-0(1-6) 7403} 
Primary treatment for 6 327 

irresectable disease 
Location of main tumour 6 262 

at right lobe of liver 
Sessions of treatment* 1-3(0°3) 370-2) 
Median survival (months) 0-4 10-5 





*Values are mean (s.e.m.) 


have reported that the 1-5-year survival rates of patients 
with irresectable HCC after TOCE ranged from 51 to 6- 
per cent. Contraindications to TOCE include main portal 
vein thrombosis or obstruction by tumour, marked 
arteriovenous shunting to the portal or hepatic vein, and 
poor liver function. For the safety of TOCE therapy, it is 
important for clinicians who prescribe and for patients 
who undergo the procedure to understand the major 
complications involved and their predisposing factors. 
Complications of TOCE resulting in significant morbidity 
are well known and a treatment-related mortality rate of 
4-1 per cent has been reported’. Fever, abdominal pain, 
ileus, nausea and vomiting after TOCE are commonly 
seen but usually subside within days. Chemotherapeutic 
and embolizing agents may cause chemical cholecystitis, 
pancreatitis, gastric and duodenal erosion, ulceration or 
necrosis if they are injected into these organs 
inadvertently. Infection of the necrotic tumour resulting in 
liver abscess and even serious sepsis have been 
reported". Liver failure is a serious complication of 
TOCE and may result in death in patients with underlying 
advanced cirrhosis. Bile duct injury resulting in secondary 
sclerosing cholangitis’, bile duct necrosis and biloma” 
have also been reported. 

Rupture is probably the most catastrophic complication 
of HCC. There is a distinct geographical difference in the 
reported incidence of this complication, ranging from over 
10 per cent in Asian countries** to less than 3 per cent 
in the UK**,. Rupture of HCC as a complication of 
TOCE has not, to the authors’ knowledge, been reported 
in the English literature. As observed in the six patients 
who developed the complication in the present series, the 
prognosis is extremely poor: only one patient survived for 
more than 1 month. When compared with patients who 
did not develop the complication and who had a median 
survival of more than 10 months, the complication of 
rupture of HCC after TOCE adversely affected the 
survival. 

The mechanism of rupture of HCC after TOCE is 
unclear. It can be postulated to be related to tumour 
necrosis and increased pressure inside the friable tumour 
after TOCE. These changes are expected to be maximal 
in a large tumour undergoing the first session of 
treatment. The tumour may then rupture or split the 
overlying non-tumorous liver’ with or without trivial 
trauma including diaphragmatic movement on the right 
lobe of the liver”. In addition, large tumours are 
considered to be at increased risk of rupture as they are 
more likely to contact the liver surface and to have an 
increased extent of extrahepatic protrusion. The 
mechanism of rupture may also be related to vascular 
injury secondary to chemoembolization. Development of 
acute necrotizing angiitis with resultant infiltration of 
inflammatory cells and thickening of the arterial wall has 
been reported in arteries embolized with gelatin sponge 
particles"; the arterial wall becomes fragile because of 
inflammatory and reparative changes. Aso et al.” reported 
on five patients who developed multiple intrahepatic 
aneurysms after transcatheter arterial embolization. It can 
be speculated, therefore, that vascular damage occurring 
in the pathological vessels of the hepatoma after TOCE 
may result in bleeding into the tumour, which 
subsequently ruptures. However, further reports and 
studies are required to delineate the predisposing factors 
and mechanism of rupture of HCC after TOCE. 

Management of patients with rupture of HCC following 
TOCE is difficult as they have already been diagnosed as 
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having inoperable large tumours and impaired liver 
function. Two patients deteriorated rapidly and died soon 
after development of the complication before any 
intervention could be performed. Three other patients 
developed liver failure and died within | month, although 
they survived the mitial haemodynamic insult without any 
interventional procedure. 

In summary, ruptured hepatoma is a serious 
complication of TOCE, although the incidence is low. It 
occurs predominantly in men after the first session of 
TOCE for large irresectable HCC of the right lobe. 
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Background Between 1985 and 1989, oniy one centre in Sweden combined preoperative radiotherapy 
with total mesorectal excision (TME) in the primary treatment of rectal cancer. The aim of this 
study was to investigate whether this change in primary treatment had an impact on the outcome. 

Method The survival rate of 94 262 patients with colorectal cancer from the total Swedish population 


between 1960 and 1989 was analysed. 


Results A continuous improvement in relative survival rate occurred during the first year of follow-up 
for both colonic and rectal cancer. Some improvement was also seen during follow-up years 2-5, _ 
but this was much more pronounced during the last period (1985-1989) for rectal cancer in the 
county of Uppsala. The improvement was particularly marked during follow-up years 3-5. 

Conclusion There are strong indications from this study that altered primary treatment for rectal 


cancer results in improved long-term survival. 


Colorectal cancer is the fourth commonest malignant 
disease worldwide, with an estimated 678000 new cases 
diagnosed in 1985' and about 394000 deaths annually’. 
About one-third of these deaths occur from rectal cancer. 
In Sweden it is the third commonest form of cancer. As in 
other common cancers, little improvement in cure rates 
has occurred during the past few decades. Surgery is still 
the main treatment for patients with primary rectal 
cancer, but few studies have focused on the question as to 
whether the surgical technique has influenced long-term 
survival. As few controlled trials have been performed, 
comparisons between surgical techniques are based mainly 
on historical controls. Total mesorectal excision (TME), 
al’, and extended 

Japanese 







indicated © 
cancer but also survival in colorectal cancer may be 
influenced by one, or a combination, of these 
modalities". The survival benefits are still small, 
r, and their clinical relevance, particularly in 
combination with optimal surgery, is still under debate”. 
In a previous investigation overall and relative survival 
rates between the years 1960 and 1981 were studied on 
the basis of the Swedish Cancer Registry”. A slight 
improvement in relative survival was seen. The 
improvement was most pronounced during the first 
months of follow-up. Reduced postoperative mortality was 
considered to be the most likely major explanation for the 
trend towards a more favourable prognosis. 

The University Hospital in Uppsala introduced 
preoperative radiotherapy and TME as a combined 
routine in 1985. At that time this was not widely 
performed in the rest of Sweden. In light of this the 
authors raised the following hypotheses. First, the relative 
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survival rate of patients with rectal and colonic cancer 
would improve continuously during the first year after 
diagnosis over a 5-year diagnostic period to the same 
extent in all counties. Death during the first year is mainly 
a result of postoperative mortality and primarily 
irresectable tumours or metastatic disease found at 
diagnosis. Neither of these factors could be influenced by 
TME or preoperative short-term radiotherapy. Second, 
the relative survival rate of patients with rectal cancer in 
years 2-5 of follow-up would, in the county of Uppsala, 
show a particularly large improvement in the 5-year 
period of 1985-1989. There is no reason to expect such 
an improvement elsewhere. Third, no differences would 
be observed for colonic cancer, as those patients were not 
treated differently in the county of Uppsala. 

The aim of the present study was to determine whether 
this change in primary treatment for rectal cancer has had 
any impact on survival in accordance with the predefined 
hypotheses. As patient selection may substantially 
influence the results, any comparisons of cohorts have to 
be population-based. The authors took advantage of the 
completeness of the Swedish Cancer Registry and 
compared the relative survival rate in the county of 
Uppsala with that in the rest of Sweden. 


Patients and methods 
Swedish Cancer Registry 


Since 1958 all newly diagnosed cases of malignant disease have 
been reported to the National Cancer Registry. Repeated 
analyses have shown that registration is almost complete, with a 
deficit of less than 2 per cent”. The registry does not contain 
data on tumour stage, surgical curability or other clinical factors. 
Dates and causes of death are transferred annually from the 
Causes of Death Registry by computerized link. 


Patients 


The study period covered 1960 to 1989. During that period, 1736 
cases of invasive carcinoma of the colon and 1060 cases of 
invasive carcinoma of the rectum were reported to the registry 
from the county of Uppsala, and 69657 and 39855 cases, 
respectively, in the rest of Sweden (Table 1). Table 1 also shows 
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Table 1 Number of patients with colonic or rectal cancer in the county of Uppsala and the rest of Sweden between 1960 and 1989 





County of Uppsala Rest of Sweden 
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Year of Total no. No. of Metachronous Lost to Total no. No. of Metachronous Lost to 


diagnosis of patients autopsies cancer follow-up Included of patients autopsies cancer follow-up Included 

Colonic cancer 7 
1960-1964 1858 36 0 6 146 8036 136] H 164 6500 
1965-1969 234 56 0 2 176 9792 1873 40 120 7759 
1970-1974 282 90 3 0 189 J 1258 2460 118 45 8635 
1975--1979 302 68 2 0 232 12 329 2251 149 19 9910 
1980-1984 348 40) 6 0 302 13659 1962 261 17 11419 
1985-1989 382 50 11 0 321 14 583 1691 410 8 12 474 
Total 1736 340 22 8 1366 69657 11 598 989 313 56 697 

Rectal cancer 
1960-1964 126 12 I | 112 4852 434 16 87 4315 
1965-1969 142 17 0 | 124 5585 654 34 61 4839 
1970-1974 185 34 3 | 147 6222 859 88 14 5261 
1975-1979 167 22 7 0 138 7001 734 84 10 6173 
1980-1984 209 15 5 () 189 7902 692 107 8 7105 
1985—1989 231 16 3 0 212 8293 540 159 10 7584 
Total 1080 116 19 3 922 39 855 3900 488 190 33277 
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carcinoma diagnosed at autopsy, patients lost to follow-up, and 
patients with a second, metachronous cancer, all of whom were 
excluded from the analyses. The number lost to follow-up was 
very small (less than 0-5 per cent) and was mainly a result of 
emigration or incorrect individual identification numbers, which 
made if impossible to match records from different registries. 
The patients incluced were divided into six groups according to 
predefined 5-year periods of diagnosis. The deadline for follow- 
up was 30 April 1994. 


Surgical technique 


In the mid-1980s TME was introduced at the University Hospital 
in Uppsala, Separate high ligations of the inferior mesenteric 
vessels were performed to define the proximal limits of the 
lymphatic clearanee. The rectum was mobilized with sharp 
dissection under dect vision in the avascular plane outside the 
fascia rectalis and Denonvillier’s fascia, excising the whole 
mesorectum leaving the somatic structures of the autonomic 
nerve plexuses behind. This is in contrast to ‘standard surgery’, 
applied earlier in Uppsala, in which the mesorectal envelope 
was, in most patients, entered by blunt dissection. 

In upper-third tamours there was no strict application of the 
total removal of the whole length of the mesorectum. In these 
patients the mesosectum was divided horizontally at least 5cm 
below the tumour, 


Statistical methods 


Observed survival rates (OSRs) for all causes of death were 
calculated by the actuarial method”. To correct these rates of 
death to exclude causes other than colorectal cancer, relative 
survival rates (RSRs) were calculated as the ratio of the OSR to 
the survival rate expected during the same period in a group of 
people in the general population, divided according to 5-year age 
groups and sex?" The standard error (s.e.) of the OSRs was 
calculated from Greenwood’s formula”, and the s.e. of the RSRs 
was computed as s.e. (OSRs)/expected survival’. A 95 per cent 
confidence interval (c.i.) was calculated from point estimates and 
s.e. on the basis ofa normality assumption. 

Multivariate analyses were performed to estimate the 
independent effects of age, diagnostic period, sex. county 
(Uppsala county versus others), and year of follow-up. The 
primary aim of these analyses was to test the predefined 
hypotheses regarding survival in the county of Uppsala compared 
with all other counties. The analyses were based on grouped 
annual data and a generalization of the proportional hazards 
model in which the rectal cancer hazard rate was assumed to be 
additive to the hazard rate in the general population”. This 


model was formulated as a generalized linear model and 
estimates were obtained by the maximum likelihood method, 
using GLIM (Numerical Algorithms, Oxford, UK) statistical 
software. Categorical explanatory variables were used. Stratified 
models and models with interaction terms were also estimated. 
(The authors model the excess hazard among patients with rectal 
cancer compared with the general population, i.e. ‘the disease- 
specific survival with respect to rectal cancer’.) Data from the 
first 5 years of follow-up were used. 

The estimated models were compared with respect to 
deviation, which describes the fit of the model. Deviation of the 
same order as the degrees of freedom is normally taken as an 
indication of a reasonable fit. The authors used the difference in 
deviation in combination with the pattern and size of the 
parameter estimates as an indicator of the quality of the 
different models. The results are given as relative hazard (RH) 
of dying from rectal cancer with 95 per cent c.i. 


Results 


Five-year RSRs showed that patients with cancer of the 
colon had a somewhat better prognosis than those with 
rectal cancer in all 5-year time periods except in the 
county of Uppsala during the period 1985—1989, when the 
opposite was seen (Table 2). Women had a generally more 
favourable prognosis than men (data not presented). 
More than 90 per cent of mortality from colorectal cancer 
occurred within the first 5 years (Table 2; these results are 
similar to those presented previously for the period 
1960-1981"). The 1-, 5-, and 10-year RSRs for both rectal 
and colonic cancer were higher the later that the cancer 
was diagnosed (Table 2), and the improvement was most 
pronounced during the first year of follow-up. However, 
there was a particular reduction in the risk of death 
among patients with rectal cancer diagnosed in the county 
of Uppsala in 1985-1989 between | and 5 years after 
diagnosis (Table 3). 

Survival curves comparing patients diagnosed before 
and after 1985 also showed an improved survival rate for 
patients with rectal cancer diagnosed after 1985 in the 
county of Uppsala that is not seen in the rest of Sweden 
(Fig. 1}. No such difference was seen for cancer of the 
colon (data not presented). For 1985-1989, the 5-year 
RSRs for cancer of the rectum were 61-9 per cent (95 per 
cent c.i. 53-2-70-6) in the county of Uppsala and 50-9 per 
cent (95 per cent c.i. 49-5—52-3) in the rest of Sweden. 
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Table 2 Relative survival rates for patients with colonic and rectal cancer 
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Year of diagnosis : 


Colonic cancer 


Follow-up in county of Uppsala (years) 


|i 


5 


10 


Follow-up in rest of Sweden (years) 


5 


10 





1960- 1964 64-9 (36°6-73-2) 49:5 (392-598) 448 (32-2 2-573) 3-3 (621-645) 41-5 (40:1-42-°9) 39-5 (37-8-41-2) 
1965-1969 68:6 (612-760) 43-3 (343-523) 414 (303-51 9) 667 (656-678) 45-2 (439-465) 418 (40-2-43-4) 
1970-1974 77-1 (70:5~83-7) 638 (54-6-73-0) 589 (47-0-70'8) 73 (663-683) 46-0 (447-473) 428 (413-443) 
1975-1979 72:8 (666-790) 537 (45-5-61-9) 437 (339-535) 694 (68-4-70-4) 48-4 (47-2-49-6) 455 (44-0-47-0) 
1980-1984 737 (682-792) 59-8 (52:3-67-3) 5443 (447-639) 73-3 (724-742) 53-41 (520-542) 502 (48-8-51-6) 
1985-1989 78-0 (73-0-83-0) 50-3 (43-2-57-4) 753 (745-761) 546 (53-5-55-7) 
Rectal cancer 

1960-1964 66°7 (573-761) 386 (27-5-49-7) 28-8 (16-6-41-0) 663 (648-67-8) 366 (34-9-38-3) 32-6 (30-7-34:5) 
1965-1969 71-8 (632-804) 384 (280-488) 340 18-46 2) 69-7 (683-711) 41-5 (398-432) 367 (34-8~38-6) 
1970-1974 76°8 (69:2-84-4) 453 (351-553) 46:2 (33:3-59-1) 7241 (70-8--73-4) 431 (415-447) 39-2 (373-411) 
1975-1979 73-1 (67-1-83-1) 528 (418-638) 47-0 (33-3-60-7) 7541 (73-9-76:3) 44-2 (427-45 7) 397 (38-0-41-4) 
1980-1984 74-9 (68-1-81-7) 441 (354-528) 36-9 (26-8-47-0) 76-4 (75-3-77-5) 485 (47-1-49- 9) 43-4 (417-451) 





78-4 (723-845) 


61-9 (532-706) 


78-6 (77-6-79-6) 


50-9 (49-5-52-3) 





Table 3 ‘Absolute and relative risks of death during different time periods after diagnosis among patients with colonic and rectal cancer 











County of Uppsala Rest of Sweden 
Relative Relative Relative Relative 
sat Death risk death risk Death risk death risk Death risk death risk Death risk death risk 

Year of dipgnosis (year 0-1) = (yearQ-1) {years 1-5) {years 1-5) (year 0-1) = (year 0-1) (years 1-5) (years 1-5) 
Colonic « cancer 

1960~1964 35:1 1-00 La% 100 367 1-00 34-4 1-00 

1965-1969 31-4 0-89 369 t56 333 0:91 32-2 0-93 

1970-1974 22:9 0-65 ae 0:73 32°7 0-89 31-6 0-91 

1975-1979 212 0-77 26:2 Pl 30-6 0-83 30:3 0-88 

1980—1984 263 075 18-9 0-80 26-7 0:72 276 0-80 

1985- 1989 22-0 0-63 35-5 1:50 24-7 0-67 27-5 0-80 
Rectal cancer 

1960-1964 33-3 1-00 42-0 1-00 33-7 1-00 44-9 1-00 

1965-1966 28:2 0-85 46-6 Wil 30:3 0-90 40-4 0-90 

1970 232 0-70 41-0 (F98 27-9 0-83 40-2 0-90 

1975-19) 24-9 0-75 29-7 7] 24-9 0-74 41:2 0-92 

1980-198 al 0-75 41-2 0-98 23°6 0-70 36°6 0-82 


1985 9 21:6 0-65 oil O50 21-4 0-64 35-2 0-78 





s S with the period 1960-1964 taken as base. Death risk years 1-5 are calculated as 100x (1 — relative survival rate 
(RSR) (after 5 years)/RSR (after 1 year)). Note that ‘vear 0-1’ is the first year of follow-up, ‘year 1-5 is the second, third, fourth and 
fifth year oy follow-up (follow-up years 2-5), as ‘year’ refers to a point in time and follow- -up year’ is a time interval 


the county of Uppsala to vary during different follow-up 
years (compared with the rest of Sweden). In the period. 
1960-1984 no tendency towards different effects was seen 
in this county in different follow-up years, as shown by 
RHs that varied rather randomly around 1 (Table 5). In 
the latest period, 1985-1989, there was no difference in 
RH during the first year of follow-up (RH, 1-01) between 
Uppsala and other counties. During the second year there 
was some reduction in the county of Uppsala (RH, 0-86) 
and during follow-up years 3—5 there was a considerable 
reduction (RH, 0-31, 0°52 and 0-60). Because of the small 
number of deaths in this county, this reduction did not 
reach statistical significance. | 


Corresponding figures for the period of 1960-1984 were 
43-8 per cent (95 per cent c.i. 39-2~48-4) and 42-8 per cent 
cent c.i. 42-1-43-5) respectively. 

f and 5 show the results of the multivariate 
modelling for rectal cancer. The authors started by 
assuming that the RH in the county of Uppsala 
(compared with the rest of the country) was unchanged 
over the entire period of 1960-1989. RH was 0-92 after 
adjustment for effects of the other variables, a reduction 
that was not significant (Table 4). Exclusion of the latest > 
period brought RH even closer to one (RH, 0-95). An- 
analysis based on the period of 1985-1989 showed a 
considerably reduced hazard for the county of Uppsala 
(RH, 0-79), but this was not statistically aenihemi, À`: 
corresponding analysis restricted to follow-up years 2-5 
further reduced RH to 0-61, which was significantly 
smaller than 1. 

To study the effects further in the county of Uppsala 
compared with the rest of the country, the authors 
postulated models that included interaction effects 
pemen cong and follow-up year. This allowed RH in 









Discussion 


This study provides evidence that the change in primary 
treatment for rectal cancer has improved the long-term 
survival rate in one Swedish county. However, before 
drawing firm conclusions about the register-based data, 
some issues need to be discussed. First, not all patients in 
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the county of Uppsala had both interventions, and some 
patients in other counties had either one or both of them. 
Second, a number of other diagnostic and therapeutic 
measures may also have influenced the relative survival 
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Fig. 1 Cumulative relative survival rate for patients with rectal 
cancer diagnosed between a 1960 and 1984, and b 1985 and 1989 
for the county of Uppsala (—) and the rest of Sweden 


Table 4 Estimates of the relative hazard of dying from rectal 
cancer in the county of Uppsala compared with all other 
counties in multivariate models containing follow-up year, sex, 
period, county and age 
Period Relative hazard 
1960- 1989 

1960-1984 

1985~ 1989 

1985-1989 {follow-up years 2-5) 


0-92 (0-82-1-04) 
0-95 (0-83-1-08) 
0-79 (0-59-1-07) 
0-61 (0-40—0-95) 


Values in parentheses are 95 per cent confidence intervals 


Table 5 Relative disease-specific hazard in the county of 
Uppsala compared with all other counties, based on interaction 
models 





1960-1984 1985-1989 


Follow-up year Relative hazard Relative hazard 





0-04 (0-78-1-12) 1-01 (0-69-1-48) 


Interaction terms 
(year of follow-up) 


0-96 (0:69-1:33) 
1:26 (0-88-1-81) 
0-80 (0-44-1-99) 
1-04 (0-54-1-99) 


tay doe Sa bo 


0-86 (0-43-1-74) 
0-31 (0-09-1-07) 
0-52 (0-14—1-95) 
0-60 (0:12-2:87) 


Values in parentheses are 95 per cent confidence intervals 


figures. Third, different registration routines might have 
led to changes. 

Recta! cancer surgery has always been carried out at 
university, district general and local hospitals in Sweden, 
and only occasionally by surgeons subspecializing in 
colorectal surgery. However, in the mid-1980s a few 
Swedish surgeons learned the TME technique and started 
to practise it. It is estimated that about 50 per cent of 
patients in the county of Uppsala underwent TME 
between 1985 and 1989. The corresponding figure in other 
counties may have varied between 0 and 5 per cent. 

Preoperative radiotherapy using 5X 5 Gy was first used 
in Uppsala in 1978. Two randomized trials were initiated 
in Sweden in 1980, one in the Uppsala region, and one in 
the Stockholm—Gotland region and the city of Malmö. 
The Uppsala trial ceased recruitment in December 1985”), 
and it was then recommended that all patients should 
have preoperative radiotherapy. The Stockholm-Malm6 
trial continued to include patients until February 1987", 
when the nationwide Swedish Rectal Cancer Trial was 
initiated, in which practically all Swedish hospitals 
participated, randomizing between surgery alone and 
surgery with preoperative radiotherapy. According to an 
audit of participating hospitals, about 55 per cent of the 
eligible patients were included in the study (unpublished 
data, M. Dahlberg, L. Pahlman, B. Glimelius). It can be 
estimated that during 1985 and 1989, 35-45 per cent of 
patients with rectal cancer in the county of Uppsala had 
preoperative radiotherapy, whereas this figure varied 
between 5 and 20 per cent in the other counties. 

Adjuvant chemotherapy was not used in Sweden during 
1985-1989 and the effects of chemotherapy for metastatic 
disease on survival are limited***. There is no evidence of 
difference in registration patterns or earlier diagnosis over 
this period. Taken together, the authors do not consider 
that these, or any other factor, could have influenced the 
main conclusion, namely that the introduction of TME 
with preoperative radiotherapy on a more general basis in 
the county of Uppsala improved survival rates in patients 
with rectal cancer beyond 1 year after diagnosis. As TME 
has never been tested in a randomized trial but 
preoperative radiotherapy has'?'**'7) it can thus be 
claimed that at least radiotherapy is of importance, but it 
is the authors’ belief that the improvement relates to a 
combination of the two interventions. 

One limitation of this study is that, in spite of the 
very large number of observations overall, the number of 
patients in the group of specific interest (Uppsala patients 
with rectal cancer from 1985 to 1989) is rather small. 
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Hasse. the results remain significant but require ` 
verification when data on larger groups of patients are 


available, 


The authors believe that the rate of survival is 
improved, but cannot give an estimate of the degree of- 
improvement. All patients within the defined populations | 
were included in the analyses, ie. both those who- 


underwent the interventions and those who did not, 
Relative survival is also influenced beyond 1 year after 
diagnosis in primarily advanced cases and very old 
patients who cannot be treated adequately. These facts 
together indicate that the observed difference (i 
percentage points; 5-year RSR 62 versus 51 per cent) is a 
minimum figure. It is possible that some of the survival 
benefit found in the Swedish Rectal Cancer Trial (48-58 
per cent) could have been achieved with TME alone if 
practised on a more general basis. In light of the 
difficulties experienced in performing controlled clinical 
trials dealing with surgical techniques this is unlikely to be 
proven”. Indirect evidence such as that provided by the 
present. study, although confounded by the positive effect 
of preoperative radiotherapy, thus has to be the basis for 
the selection of treatment strategies. 
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The management of patients with acute painful prolapsed 
piles remains controversial. Anal dilatation and haemor- 
rhoidectomy have a place, but the topical application of 
crushed ice is ‘time dishonoured. This paper describes a 
methed to produce local anal hypothermia and effect 
rapid symptom relief. 


Materials and methods 


Local anal hypothermia is achieved with a frozen finger made 
from a standard surgical glove; all fingers except the index finger 
are knotted at the base, the glove is turned inside out, filled with 
water, ted at the wrist and frozen. This produces a piece of ice 
covered by a single finger and most of the hand of the glove. 
After diagnosis the patient is positioned in the left lateral 
position and an attempt is made to reduce the piles; irrespective 
of the result of this the frozen finger is lubricated and inserted 
into the anal canal. The bulky part of the ‘frozen finger’ remains 
outside the canal and is taped in position. 


Results 


Fourteen patients with acute onset painful prolapsed piles 
have been treated with the frozen finger. When necessary 
pain was controlled initially with pethidine. Patient data 
are shown in Table 1. The frozen finger was inserted three 


Table 1 Patient data 


Sex ratio (M:F) 10:4 
Age (years) 35:9-8) 
Hospital stay (days) 382:1) 


Values are mean(s.d.) 
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to four times in each patient. Most found the initial 
insertion uncomfertable but within 3-4 min there was 
relief of pain which lasted up to 4h. The finger remained 
frozen for 15-20 min. One patient required more than 
three doses of pethidine and ten received either no 
pethidine or one dose before insertion. Most pile masses 
decreased in size and remained reduced after two to three 
insertions, 


Discussion 


If cooling is to be effective in anal canal disease the cold 
must be applied inside and around the anal canal. The 
topography of the perianal region makes it difficult to 
maintain constant contact of cold inside and around the 
anal canal and it is unlikely that effective cooling occurs 
with external application alone. Successful treatment of 
haemorrhoids by insertion of a ‘cold stick’ (The Nine 
Minute Wonder’) was reported in the Arab Times of 
Sunday 7 November 1982. Healing of anal fissures after 
use of a special dilator (Anokryo; PakuMed, Essen, 
Germany) cooled to — 15°C has been reported (M. K. 
Koudani and F. Beersick, personal communication). The 
technique described here uses a frozen finger, a device 
which is cheap and easy to make. 

In painful prolapsed piles the anal canal is painful and 
‘tight’ because the internal sphincter is contracted, there is 
voluntary contraction of the external sphincter and there 
are swollen oedematous haemorrhoids. Cold probably 
produces analgesia by reducing cellular metabolism and 
decreasing sensory nerve transmission; similarly cold 
relaxes the sphincters by a reduction in motor nerve and 
muscle function, decreasing the constriction of the 
prolapsed piles. Cold also reduces tissue swelling and 
oedema by producing local vasoconstriction. 

This report demonstrates that the frozen finger reduces 
the pain and swelling of painful prolapsed piles. The 
proper place of this treatment should be established by a 
controlled clinical trial against standard therapies. 
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- Background The nature of ‘local recurrence’ of rectal cancer remains unclear. 

_ Methods Fifty-nine patients with locally recurrent rectal cancer who underwent extended repeat 
resections including total pelvic exenteration (39) and sacrectomy (43) were reviewed. Twelve 

: patients had distant metastases before or at the time of repeat resection. 

Results The 5-year survival rate was 25 per cent. A second recurrence occurred in 45 patients 
including five of the eight 5-year survivors. Thirty-six of these recurrences had locoregional 
manifestations and 29 had distant metastases. OF 18 prognostic factors examined, the most 
significant determinant was the postoperative carcinoembryonic antigen doubling time (CEADT), 
followed by the preoperative CEADT, carcinoembryonic antigen (CEA) level and occurrence of 
distant metastases, in decreasing order. Late onset of first recurrence was also a favourable 
indicator. Thus, the growth rate of the tumour had a more profound impact on survival than the 
current extent of tumour progression. After operation the CEADT was reduced in patients with 


second recurrence (P = 0-05). 


_. Conclusion Locally recurrent rectal cancer is a manifestation of disseminated disease spreading 


locoregionally and often to distant organs with a | 


ow probability of long-term cure. However, 


survival varies widely depending on the tumour growth rate, which is biologically predetermined 


and is also influenced by surgery. 








modern diagnostic procedures. Few studies seem to satisfy 
these criteria. The purpose of this report was to analyse 
data from 59 consecutive cases in an attempt to answer 
these questions and to gain a fresh insight into the nature 
of this disease. 


Patients and methods 


Fifty-nine consecutive patients underwent wide resection for 
‘local reeurrence’ of rectal cancer between November 1978 and 
December 1996, Age ranged from 39 to 77 (median 61) years: 
there were 32 men and 27 women. The initial resections 
performed for the primary rectal cancer were total pelvic 
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exenteration in two patients, abdominoperineal excision in 36 
and sphincter-saving resection in 21. Before the surgery for 
locoregional recurrence, five patients had undergone liver 
resection and two had pulmonary resection for distant 
metastases. At repeat resection, four had liver metastases, two 
had lung metastases and one had both. In two patients, the 
concurrent metastases occurred after resection of the first 
metastases, 

The operative techniques employed for recurrence were 
similar to those described previously’, with some modifications". 
All operations were performed with curative intent, although at 
ieast four patients were later found to have non-curative disease. 
Total pelvic exenteration was performed in 39 and sacrectomy in 
43 patients, 11 of whom underwent additional bony resections 
including inferior pelvectomy’ in seven. Pelvic exenteration was 
combined with sacral resection in all but two patients. 
Hepatectomy was performed simultaneously in four of the 
patients with concurrent liver metastases. In addition to 
inevitable loss of the lower portion of the sciatic nerve plexus in 
conjunction with sacrectomy, nine patients had the remaining 
plexus partly removed. Another two had unilateral and one had 
bilateral resection of the obturator nerve. Adjuvant radiotherapy 
was performed in 26 patients. A further five patients received 
radiotherapy after the second recurrence. After operation, 
almost all patients received oral chemotherapy of either Tegafur 
(600-800 mg daily; Taiho, Tokyo, Japan) or a combination of 
uracil with Tegafur (400-600 mg). 

The patients were regularly examined for signs of recurrence 
by means of serum carcinoembryonic antigen (CEA) 
measurements, ultrasonography of the liver, chest radiography 
and computed tomography as well as magnetic resonance 
imaging and bone scintigraphy as indicated. The survival data 
were analysed with regard to: (1) sex; (2) type of initial surgery; 
(3) location of the primary tumour; (4) lymph node status; (5) 
histological grade of differentiation; (6) disease-free interval; (7) 
interval from the initial surgery to repeat resection; (8) CEA 
level af repeat resection; (9) doubling time of CEA (CEADT) 
before repeat resection; (10) CEADT after repeat resection; (11) 
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distant metastases before or at repeat resection; (12) operating 
time for repeat resection; (13) blood loss; (14) involvement of 
adjacent pelvic viscera; (15) involvement of pelvic walls; (16) 
extent of pelvic visceral resection; (17} resection of pelvic walls; 
and (18) radiotherapy before the second recurrence. 

The preoperative and postoperative CEADTs were obtained 
for 42 and 44 patients respectively in whom CEA level was 
serially determined. CEADT was calculated as log 2 + regression 
coefficient, which in turn was obtained by plotting log CEA 
concentration against time. If log CEA did not show a linear 
increase in certain periods, as was often the case, regression 
analysis was performed for the relatively linear interval. In six 
patients before operation and in three after operation in whom 
CEA levels did net rise with time, CEADT was set to an 
arbitrary value of GJ00 days, which was greater than any of the 
observed values. 

To assess the pregnostic value of each variable, the patients 
were divided into two groups by that variable and survival rate 
was compared between groups in terms of hazard ratio (log rank 
test) and difference in 5-year survival rate (z test). The Cox 
regression analysis was used to select the optimal set of 
independent predictors. Patients were divided into those with a 
short survival and those with a longer survival, depending on 
whether death frora cancer occurred within 3 years (excluding 
cases censored within 3 years). The distribution of each variable 
was then compared between these groups using the 7* test and 
Wilcoxon rank test. Associations of one variable with others were 
evaluated by Spearman rank correlation. Logarithmic 
transformation was. made for all positive continuous variables 
showing skewed distributions to the right. 


Results 


Survival and second recurrence 


The overall 5- and 10-year survival rates were 25 and 15 
per cent respectively (Fig./). Eight patients survived 
5 years but five of these developed second recurrences 
and three died fram the disease. The patient surviving for 


Table 1 Statistically significant prognostic factors 


longest has been alive without disease for 152 months 
since pelvic exenteration and inferior pelvectomy (patient 
13). Another patient (patient 26) has been disease free for 
89 months since a third resection for a lung metastasis 
which occurred 13months after resection of the 
recurrence. 

Forty-five patients have developed second recurrences, 
of which 16 were locoregional recurrences, nine were 
distant metastases, and the remaining 20 had both 


Survival rate (%) 
oO 
Q s 
f 
B 


TEN DONG PLE eee ee LELE EEE, AAO, AALE: LEENE SES 
Q 1 2 3 4 5 6 7 8 9 10 
Length of survival after repeat resection (years) 

No. at 
risk 59 40 24 17 #11 8 6 5 3 2 1 


Fig. 1 Overall survival curve; 5-year survival rate, 25 (95 per cent 
confidence interval (c.i.) 12-38 per cent); 10-year survival rate, 
15 (95 per cent c.i. 3-27) per cent; median survival time 

27 months 





Grouping by S-year survival 


Difference in 





prognostic factor No. of patients rate (%) survival (%) Pt Hazard ratio PS 
Disease-free interval (days) 
< 1000 43 13 RT 0-03 2-0 0-05 
= 1000 l1 50 
Interval from initial 
resection to repeat 
resection (days) 
< 1000 38 18 19 0-17 Pa 0-01 
= 1000 21 38 
CEA level (ng/ml) 
>8 25 15 26 0-006 25 0-02 
=g 26 4i 
Preoperative CEA 
doubling time (days) 
< 100 16 0 36 0-001 4:8 0-001 
= 100 26 36 
Postoperative CEA | 
doubling time (days) 
< 100 24 7 58 < 0-001 9-4 < 0-001 
= 100 19 65 
Distant metastasis at or 
before repeat resection 
Yes 12 0 32 < 0-001 28 0-02 
No 47 32 
Destruction of the sony 
pelvis 
Yes li = 18* = 10 2-4 
No 48 28 0-07 


nn anda manne aetna dalam mene ete AAAA Aiii acetate eee emo ETA inn lA AAA iaiia na eT 


CEA, carcinoembrvonic antigen. *Patient with longest survival was censored before 5 years. tz test; tlog rank test 
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Fig. 2 Correlation of survival time with three prognostic factors. 


a Carcinoembryonic antigen (CEA) level (r, = 0-43 (95 per cent 
confidence interval (c.i.) 0-06-0-69); t = 2-44, 26 d.f., P= 0-02); b 
preoperative values of CEA doubling time (CEADT) (r, = 053 
(95 per cent c.i. 0:19-0:75); t = 3-18, 26 d.f., P = 0-004): ¢ 
postoperative values of CEADT (r, = 0°83 (95 per cent c.i. 
0-67~0-92); r= 7-66, 26 d.f., P< 0-001). Data from the same 34 
patients were used. O, Living without disease; 4, living with 
locoregional recurrence; (i, living with distant recurrence; A, 
death from locoregional recurrence; W, death from distant 
recurrence; @, death from both locoregional and distant 
recurrence. Six patients censored within 2 years were excluded 
from calculations 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 521-525 


LOCAL RECURRENCE OF RECTAL CANCER 523 














components. The survival curve showed a rapid decline 
during the first 12 months. Of 13 deaths within 12 months, 
two were a result of postoperative complications. Of the 
remaining 11 deaths, two were because of locoregional 
recurrences alone, three a result of distant metastases, - 
and the remaining six deaths were associated with both- 
types of recurrence. In four patients with concurrent 
distant metastasis, the initial plan for staged surgery was 
abandoned as the disease rapidly progressed to multiple 
metastases. The authors consider that survival would not 
have been improved in these patients even if the first 
metastasis had been resected simultaneously. 


Factors influencing outcome 


If hazard ratio was used as a criterion to assess the 
prognostic value of each variable in survival analysis, 
postoperative CEADT was the most significant predictor 
of survival, followed by preoperative CEADT, CEA 
concentration and occurrence of distant metastases, in 
decreasing order (TJable/). This order remained 
unchanged when analyses were repeated using the same 
34 patients for whom complete data on these four 
variables were available. A Cox stepwise analysis 
excluding postoperative CEADT (which was not 
obtainable at the time of repeat resection) showed that 
preoperative log CEADT was the only independent 
predictor (7? = 8°5, 1 d.f., P= 0-004). 

Similar results were obtained when the distribution of 
each variable was compared between the shorter (less 
than 36 months) and longer (36 months or more) survival 
groups. As expected, postoperative CEADT was the 
strongest discriminator between the two groups despite an 
extremely wide range of distribution (z= 4-72, P<0-001, 
Wilcoxon test), followed by preoperative CEADT — 
z=344, P<0-001). Compared with both CEADTs, 
absolute CEA level was less powerful in predicting patient 
survival (z= 2-4, P=0-02). These three variables were 
again in the same prognostic order when assessed by their 
correlations with survival time (Fig. 2). As for distant 
metastases, ten of the 31 short-term survivors had distant 
metastases at or before resection, whereas only one of the 
17 patients in the longer survival group had distant 
metastases (z? = 432, 1 d.f., P = 0-04). 

In the shorter survival group, CEADT was significantly 
shortened after operation, indicating that tumour growth 
is accelerated after operation (z = 2:34, P=0-02). This was 
also confirmed by applying the sign test to 18 pairs of > 
data; CEADT was shortened in 14 cases after operation, _ 
compared with four patients in whom it was prolonged 
(P= 0-03). Overall, excluding patients without second 
recurrence, CEADT was reduced in 19 patients whereas it — 
was prolonged in eight (P=0-05), and the Spearman 
correlation between preoperative and postoperative 
CEADTs was 0-47 (P=0-01). There was no difference in 
postoperative CEADT between different types of second 
recurrence, 

Although of lesser prognostic significance, both disease- 
free interval and time to repeat resection were also 
related to survival (Table 7). This is exemplified by two 
women who underwent repeat resection more than 
100 months after the initial abdominoperineal excision. In 
one patient (patient 19) it took a further 96 months for 
the second recurrence to develop in the lung. The other 
woman (patient 37) has remained disease free for 49 
months after combined resection of the right sciatic nerve 
plexus which was involved by the recurrence. 
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None of the other prognostic factors (not listed in 
Table 1}, including the type of the initial surgery, extent of 
repeat resection, radiotherapy and invasion of the 
bladder, was significantly correlated with survival. 


Discussion 


Categorically, ‘local recurrence’ of rectal cancer has a 
broad aetiology. At one extreme is inadequate resection 
resulting in a localized residual tumour, which can be 
eradicated by simple repeat resection. According to Polk 
and Spratt’, patients with improved survival were among 
those whose initial resections were performed at other 
hospitals and were less extensive than is usually 
considered adequate. Hoffman ef al’ suggested that 
surgery after initial local excisional procedures must be 
placed into a separate category. 

There were no such patients in this series. Despite 
highly radical surgery, second recurrences developed in 80 
per cent of patients undergoing resection of recurrences, 
with a locoregional component more frequently observed 
than distant components. Furthermore, 21 per cent died 
from the disease within | year. Five of eight 5-year 
survivors developed a second recurrence. Consequently, 
the survival curve showed a progressive decline after 
5 years, leaving only one 10-year survivor. In the series of 
Wanebo et al’, which included 47 patients undergoing 
curative sacrectomy, the 5- and 10-year survival rates were 
33 and il per cent respectively. The survival curve 
indicated that one patient survived 10 years. To the 
authors’ knowledge, there has been no other report of 
{0-year survival in patients undergoing such extended 
resection, although there are a few reports of long-term 
survivors after less extensive repeat resections’. Such 
long-term results appear to be worse than those after 
curative resection of distant metastasis to the liver or 
lungs. 

It is generally recognized that one of the major 
determinants of prognosis is the extent of tumour 
progression, which is reflected by the size of the 
tumour’, invasion of the pelvic wall° or adjacent 
viscera’, lymph node involvement®, distant metastases’ 
and serum CEA level’’. Association of poor survival with 
a positive surgical margin®’'* may also be explained by 
tumour extension beyond the scope of  resectability, 
although inadequate resection is another possibility. 
Development of metastases in remote organs has 
generally been regarded as the final stage of disease and 
the worst prognostic indicator. Of 12 patients who 
presented with distant metastases at or before the time of 
repeat resection, 11 died within 36 months. Nevertheless, 
the present study showed that a rapid rise of CEA 
concentration or decreased CEADT is closely associated 
with poor survival. Although postoperative CEADT was 
the most powerful determinant, preoperative CEADT 
also correlated with survival more closely than CEA level. 
These results could be interpreted as indicating that after 
curative surgery the growth rate of the tumour is a more 
important determinant of prognosis than the current 
extent of the tumour. On the other hand, the significant 
correlation between the preoperative and postoperative 
CEADTs shows that the growth rate is biologically 
predetermined. This interpretation is consistent with the 
observation’*'°"" that the onset of recurrence is very late 
in some long-term survivors, although such a correlation 
has not been demonstrated in other reports®®%, 


In patients with a second recurrence, CEADT was 
significantly shortened after surgery, a finding consistent 
with occasional observations that after operation the 
residual tumour regains its previous size far more quickly 
than the preoperative growth of the same tumour. Thus, 
tumour growth may be accelerated by surgery, causing the 
early development of a second recurrence, and the 
extremely wide range of observed CEADT values should 
not be regarded merely as gross error. Initially, it was 
suspected that the magnitude of operative intervention 
was a factor influencing growth, but no significant 
decrease in postoperative CEADT was demonstrated 
after combined resection of the pelvic wall or viscera, or 
in groups with longer operating time or greater blood loss. 

Based on these findings it is suggested that the major 
cause Of local recurrence is cancer dissemination in 
surgical wounds and distant organs, rather than 
inadequate resection of the primary tumour, an aetiology 
favoured by many surgeons''*. This mode of recurrence 
is more likely in Japan where extended surgery has been 
practised”. Although this concept is not new*'*5, there 
has recently been additional evidence to support it, such 
as port-site recurrence after laparoscopic surgery”. 
Cancer recurrence has also been described in one of the 
surgical incisions in the thigh where the gracilis was 
isolated for sphincteroplasty*’. The clinical implications of 
this concept are important because, if it is valid, the 
incidence of recurrence could be reduced by specific 
prophylactic measures*”’ including adjuvant radiotherapy 
and chemotherapy. 

In conclusion, the majority of local recurrences of rectal 
cancer represent a local manifestation of a disseminated 
disease spreading locoregionally and often to distant 
organs with a low probability of long-term cure. However, 
survival time varies widely depending on the growth rate 
of the tumour, which is biologically predetermined, and 
also influenced by surgery. The mechanisms controlling 
the growth rate have yet to be elucidated. 
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Background Total mesorectal excision (TME) has been reported to reduce local recurrence and 
improve survival rates in patients with rectal carcinoma. This paper reports the problems that have 
arisen with the introduction of this new surgical technique. 


Methods This was a prospective study of two conse 


cutive groups of patients: one who underwent 


TME (7 = 76) and one who did not (non-TME, n = 76). 


Results Postoperative mortality rate in the non- TME 
respectively, and the rate of anastomotic failure wa 


and TME group was 5 and 7 per cent 
s 8 and 16 per cent respectively. Anastomotic 


leaks in TME patients were located in the mid and lower rectum. TME patients with anastomotic 
failure had lower anastomoses and a longer duration of operation than non-TME patients. 


Intraoperative problems were encountered in 71 
a leak required reoperation compared with 25 pe 


per cent of the failures. All TME patients who had 
r cent of non-TME patients. TME patients 


without postoperative complications stayed significantly longer in hospital than non-TME patients. 
Conclusion Anastomotic dehiscence increased after introduction of the TME technique but this 


improved with experience. 


PPTA sate ee RIF VANE URE HAHAH A/T AMAR RHO AEA A AA rerun r 


Rectal cancer in Norway has increased from 6-5 per 
100 000 populatioa in 1953 to 15 per 100000 in 1992, and 
is expected to reach 21-5 by 2012'. The reported incidence 
of local recurrence after radical resection varies widely 
between 26 and 32 per cent’. In a Norwegian survey 
carried out between 1986 and 1988, Norstein et al’ 
reported a local recurrence rate of 29 per cent in patients 
younger than 75 years after a median observation of 60 
months. Only 38 per cent of patients could have a second 
radical resection. Radiotherapy, before and after surgery, 
has been shown to reduce local recurrence, but has no 
effect on 5-year sarvival rate‘. Postoperative irradiation in 
combination with chemotherapy decreases local 
recurrence and increases survival’, and is now standard 
adjuvant treatment for rectal cancer stages H and II in 
North America. 

Total mesorectal excision (TME) was introduced as a 
new surgical techaique for rectal cancer. Local recurrence 
rate after 5 and 1) years is reported to be less than 5 per 
cent in curative eases and 5-year survival rate is 80 per 
cent. This is much better than any comparable studies, 
even with adjuvant therapy*!", 

In 1994 the authors introduced TME for rectal cancer 
in Ullevaal Hospital. The aim of this report is to audit the 
introduction of a new surgical technique with regard to 
changes in various operative parameters, postoperative 
morbidity and mortality. 


Patients and methods 


Two groups of patients undergoing surgery for rectal carcinoma 
were prospectively compared (Table 1). Seventy-six consecutive 
patients (non-TME) had surgery between January 1992 and 
December 1993 before TME was introduced, using standard 
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techniques’. The operations were performed by both trainees 
and senior surgeons. 

In 1994 two senior surgeons were trained (by R.J.H.) in TME 
and, thereafter, participated in every subsequent operation to 
ensure proper technique'’. Between January 1994 and December 
1995, 76 consecutive patients underwent operation using TME. 
Until February 1995 a decision was made whether or not to use 
a diverting loop ileostomy. After that, faecal diversion became 
routine if the anastomosis was located below 13 cm. 

In this paper the site of rectal cancer was defined according to 
International Guidelines for Cancer Registrars and The Cancer 
Registry’ of Norway: ie. 7cm or less from the anal verge, low 
rectum, over 7cm but less than or equal to 12cm, mid rectum; 
over 12cm but less than or equal to 20cm, upper rectum. 

All patients received antithrombotic therapy before surgery 
(Macrodex; Medisan AB, Uppsala, Sweden) and antibiotic 
prophylaxis (doxycylin 400mg and metronidazole 1500 mg 
intravenously before operation). 


Table 1 Clinical details 


amannan SSO 


Non-TME TME 
canna eee 
No. of patients 76 76 
Sex ratio (men:women) 40:36 34:42 
Mean (range) age (years) 69-6 (36-91) 67-9 (37-90) 


Dukes stage 


A 13 (17) 18 (24) 
B 30 (39) 30 (39) 
C 16 (21) 12 (16) 
D 9 (12) 8 (11) 
Miscellaneous* 8 (11) 8 (11) 
Abdominoperineal resection 22 (29) 28 (37) 
Low anterior resection 53 (70) 44 (58) 


Hartmann’s operation 1 (1) 4 (5) 
nn 
Values in parentheses are percentages. *Miscellaneous diagnoses 
included ten adenomatous lesions (three total mesorectal 
excision (TME), seven non-TME), four villous adenomas 
presumed malignant (three TME, one non-TME) and two anal 
carcinomas (both TME) 
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Statistical analysis 


Differences between the two groups were measured by 
contingency tables (7° test). Comparisons with reference to 


continuous parameters were carried out using the Student’s f 
test. Statistical significance was accepted at P< 0-05, 


The distance from anal verge to rectal tumour was lower 
in patients who had undergone abdominoperineal 


resection (APR) who had TME than in non-TME patients 


(3-1 versus 5-4cm, P= 0-004). There was no difference in 


this distance in patients who had low anterior resection 
(LAR) (non-TME 11-6cm; TME 11-4 cm). 

The distance from the anal verge to the anastomosis in 
patients who had LAR was significantly less in the TME 
group (6cm) than in the non-TME group (71cm) 
(P< 0-3). 





Operative details 

TME operations were shorter than non-TME operations 
(mean 176 versus 186 min), both for APR (mean 188 min 
for TME versus 211 min for non-TME) and LAR (mean 





169 min for TME versus 176 min for non-TME). 


There were no significant differences in mean blood 
loss between non-TME and TME operations either after 


APR (1213 versus 1269 ml) or LAR (887 versus 973 ml). 

Intraoperative perforation of the rectum was evident in 
29 per cent of non-TME patients and 16 per cent of TME 
patients. Perforations were more common during APR 
(non-TME 59 per cent versus TME 32 per cent) than 
LAR (non-TME 13 per cent versus TME 7 per cent). All 
APR perforations were located in the anal canal and only 
occurred in low-placed tumours in the LAR group (non- 
TME &em versus TME 3-8 cm). 








There were no significant differences in the number of 
patients with complications (Table 2), or in the number of 


complications per patient (non-TME 2-18 versus TME 
2-73). In-hospital mortality rates were 5 and 7 per cent in 
the non-TME and TME groups respectively. Anastomotic 
dehiscence (non-TME one; TME three) and cardio- 
pulmonary complications (non-TME three; TME two) 
were the causes of postoperative death. 





Table 2 Complications 





Non-TME TME 





ONAT NN A Parar e y 


Complications 
Total - 34 (45) 40 (53) 
APR 11 (50) 20 (71) 
LAR ` 23 (43) 19 (43) 
Mortality . 
Total 4 (5) 5 (7) 
APR 1 (5) Q 
LAR | 3 (6) 4 (9) 
Anastomotic dehiscence 4 (8) FUG) > 
Reoperation required 1 (2) 7{16 © 
Level of anastomosis (cm) 
With anastomotic dehiscence 6:8 47 
Without anastomotic dehiscence 7-4 5-9 





Values in parentheses are percentages. TME, total mesorectal 
excision; APR, abdominoperineal excision of the rectum: LAR. 
low anterior resection. *P = 0-05, 7° test 
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Table 3 Number of patients with complications according to the < 
distance of the tumour from the anal verge = 
TME (n= 44). 


Non-TME (n = 53) a 
Upper rectum 6 (30) 6 (40) 2 
Mid rectum 12 (46) 6 (33) 
Lower rectum 4 (57) 8 (73) 


Values in parentheses are percentages. TME, total mesorectal 
excision Ss 


There were more patients who underwent APR with — 
postoperative complications in the TME than in the non- 
TME group (Table 2). Patients with lower tumours had 
more postoperative complications than patients with 
higher tumours (Table 3). 

All patients in the TME group with leaks underwent 
reoperation compared to only one in the non-TME group 
(lable 2). Mean time from operation until the leak was 
diagnosed was 8 (range 4-15) days in the TME group, 
and the mean time from first symptom of leak to 
reoperation was Iday (range 6-48h). Three of the 
patients with TME and a leak died. 

TME patients without faecal diversion had a higher 
incidence of anastomotic leakage (25 per cent) than those 
defunctioned (8 per cent). From February 1995 faecal 
diversion became routine after LAR and since then there 
has been no leak in 31 further operations (Fig. 1). The 
anastomoses were lower in patients with leaks in the non- 
TME as well as in the TME group (Zable 2). Tumours in 
TME patients with a leak were located either in the low 
(n = 4) or mid (n = 3) rectum. 

Operating time in TME patients with anastomotic 
failure was significantly longer than in patients without 
(193 versus 164 min, P = 0-035) and it was also longer than 
in patients with other complications (193 versus 177 min). 
This could be explained by significant intraoperative 
problems in five of the seven patients with an anastomotic 
leak. 

There were no correlations between anastomotic failure 
and ligation of the ascending left colic artery, mobilization 
of the splenic flexure, distribution of American 
Association of Anesthesiologists (ASA) scores or 
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Fig. 1 Occurrence of anastomotic dehiscence in low anterior 
résection (LAR) with total mesorectal excision during 34 months. 
La’ LAR: W, leak 
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additional diseases (two had cardiac problems, one had 
cardiac problems and diabetes}. The seven anastomotic 
failures were equally distributed among four surgeons. 


Hartmann’s operation 


Two patients who had Hartmann’s operation and TME 
developed complications. One patient died on the 6th day 
after operation from a cardiac arrest. 


ASA score and complications 


There was no difference in the distribution of ASA scores 
between non-TME and TME patients (data not shown). 
In the non-TME group there was an increase in 
complications with increasing ASA score (ASA I, 25 per 
cent; ASA HI, 78 per cent). This was not seen in the TME 
group (ASA I, 54 per cent; ASA II, 59 per cent). 


Postoperative stay in hospital 


Patients with postoperative complications stayed 
significantly longer in hospital than those without (ron- 
TME, 21-7 versus 9-4 days, P<0-001; TME, 19-2 versus 
12-9 days, P = 0-002). TME patients without complications 
stayed significantly longer in hospital than non-TME 
patients (TME, 12-0 days; non-TME, 9-4 days, P < 0-00). 


Discussion 


In patients with primary rectal cancer the rectum and 
mesorectum is increasingly regarded as a single unit of 
regional disease to be resected en bloc by TME'-®. The 
introduction of a new operative technique may, however, 
influence postoperative morbidity and mortality. 

As reported by others'*, postoperative complications 
occurred in 50 per cent of both groups. The number of 
complications per TME patient was higher than that per 
non-TME patient. This may be explained by more 
anastomotic failures after TME. As also reported 
elsewhere'*, complications were more frequent after APR 
than LAR in patients with low tumours. Presently, the 
authors perform a partial mesorectal excision for tumours 
above the peritoneal reflection, taking 5cm of the rectum 
and mesorectum distal to the tumour. 

The postoperative mortality rate was in accordance with 
some reports*', but higher than in others 35, One 
explanation may be that patients in this series were older, 
Anastomotic leakage was the most important cause of 
postoperative death in LAR patients who had TME S, 
Leaks after TME occurred between the 4th and 15th days 
after operation and, with one exception, all were 
diagnosed and operated on within 24h of the onset of 
symptoms. Time to operation in those who died was even 
shorter (between 12 and 24h). It seems unlikely that a 
routine contrast enema could have quickened diagnosis 
and thus reduced mortality. 

The advantage of a defunctioning stoma has been 
reported by Karanjia et alë. In the present study no 
clinically significant anastomotic leak has been seen ia 31 
consecutive LAR operations since faecal diversion 
became routine. All previous leaks occurred in patients 
with low anastomoses, and tumours located either in the 
mid or lower rectum’. 


The longer duration of operation, and observation of 
intraoperative incidents in five of seven TME patients 
who leaked, strengthens the hypothesis of a relationship 
between surgical problems and anastomotic dehiscence. 
There was no correlation between leaks and ligation of 
the left colic artery or mobilization of the splenic 
flexure”, 

Use of the TME technique has been reported to 
decrease the number of APRs*, but the opposite was 
observed. The distance from tumour to anal verge was 
significantly less in the TME group, indicating that the 
reason for more APRs was the referral of a group of 
patients with lower tumours rather than a change in 
technique. A significant reduction in the distance from the 
anal verge to the anastomosis was observed after LAR 
indicating a more complete removal of the distal 
mesorectum by TME. 

TME usually increases the duration of operation", 
but there was an average reduction of 10 min in this study, 
probably because of the participation of an experienced 
surgeon at every operation. 

Intraoperative perforation of the rectum may spill 
tumour cells and increase local recurrence™™, Changing 
Operative technique to TME reduced the rate of 
intraoperative perforation. Most were seen during anal 
dissection in APR. All leaks during LAR were in patients 
with big tumours in the lower rectum. 

Since 1996 patients with a perforation have received 
postoperative radiotherapy. Preoperative radiotherapy is 
an alternative for locally advanced tumours. 

As expected, patients with postoperative complications 
had a significantly longer hospital stay in both groups. 
However, patients with LAR and TME stayed longer in 
hospital than patients without TME. This may be 
explained by the more extensive use of faecal diversion 
after TME and the necessary adaptation of the patients to 
the use of stomal bags. 

On the introduction of a new surgical technique it is 
important to record all complications for continuous 
evaluation. This study has confirmed that the introduction 
of lower anastomoses with TME increases morbidity and 
mortality, though these problems can decrease with 
experience. The present rate of complications makes 
TME an acceptable risk for surgery of rectal cancer. 
Routine faecal diversion appears to offer protection 
against the complication of anastomotic dehiscence. 
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Background Colonic cancer is normally diagaosed by barium enema or colonoscopy. Neither 
investigation is ideal, especially in the elderly patient. This study investigates the potential role of 
abdominal ultrasonography in the diagnosss of colorectal carcinoma. 

Methods Fifty-four patients with known or suspected colonic carcinoma were referred for abdominal 
ultrasonography. A single radiologist perfermed scans on these patients and the site of any colonic 
mass or wall thickening considered to be consistent with a colonic carcinoma was reported. All 
carcinomas were confirmed by histology on tissue obtained at colonoscopy or surgery against which 
the ultrasonographic diagnosis was compared. Colonic masses detected in patients undergoing 
routine abdominal ultrasonography for abdominal symptoms were also reported. 

Results Forty-five of the 54 patients referrec had colonic carcinoma and abdominal ultrasonography 
detected 43 of the tumours and correctly identified the site of 41. The sensitivity, specificity and 
accuracy of abdominal ultrasonography in the detection of colonic tumours considered to be 
consistent with a colonic carcinoma was 96, 67 and 91 per cent respectively. Seven tumours were 
identified in patients referred before any ether investigation had been carried out. 

Conclusion Abdominal ultrasonography may detect a colonic mass or wall thickening consistent with 
a colonic carcinoma with a high degree of accuracy and may be useful when barium enema or 


colonoscopy is not possible. 
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Colonic neoplasia is traditionally diagnosed by either 
barium enema or colonoscopy. Both of these investi- 
gations require unpleasant and sometimes intolerable 
bowel preparation, are invasive and have a recognized 
failure rate. In frail and elderly patients these tests cause 
significant distress and are often unsuccessful. Compated 
tomography has been reported as an alternative, less 
invasive investigation in such patients’. This paper reports 
experience of abdominal ultrasonography as an investiga- 
tion in the detection of colonic cancer. 


Patients and methods 


To test the accuracy of abdominal ultrasonography in detecting 
colorectal carcinoma, 54 patients (25 men, 29 women) with 
known or suspected colorectal carcinoma were referrec for 
abdominal ultrasonographic examination, which was performed 
by a single consultant radiologist with a particular interest in 
ultrasonography. Forty-five of the 54 patients had already been 
investigated by barium enema or colonoscopy and the remaining 
nine patients had undergone no colonic investigation before 
referral. The radiologist was blinded to these results and 
reported the site of any colonic mass or wall thickening that was 
considered to be consistent with a colonic carcinoma and 
whether liver metastases were visible. No patients with sectal 
tumours identified on rigid sigmoidoscopy were referred amd all 
patients either had a colonoscopy or surgery as the ‘gold 
standard’ investigation against which the ultrasonographic 
diagnosis was compared. 

Abdominal ultrasonography was performed using either an 
Aloka 650 machine with 3-5-MHz frequency probe (Kermed, 
Southend-on-Sea, UK) or an ATL (HDI) machine with a C 4-2 
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broadband width probe (Arden Press House, Letchworth, UK). 
A routine abdominal scan was undertaken with the addition of 
views of the oesophagus, stomach and the entire colon where 
technically feasible. Limited views of the rectum were 
undertaken as it was felt that this area could be viewed 
satisfactorily with a rigid sigmoidoscope. The features used to 
identify colonic cancer in this study are shown in Figs 1-3. 

The radiologist routinely performed these additional views on 
all patients referred for abdominal ultrasonography for investiga- 
tion of abdominal symptoms of unknown origin (usually referrals 
from general practitioners), and reported any colonic mass or 
wall thickening detected, 


Results 


Forty-five of 54 patients referred had colonic carcinoma 
confirmed histologically on samples obtained at surgery or 
at colonoscopy. The results of abdominal ultrasonography 
in detecting colonic carcinoma are shown in Table 1. The 
sensitivity of abdominal ultrasonography in detecting 
colonic carcinoma was 96 per cent, specificity 67 per cent 
and accuracy 9} per cent. The positive predictive value 
was 93 per cent and the negative predictive value was 75 
per cent. Twelve patients with a true-positive ultra- 
sonographic diagnosis had liver metastases identified on 
ultrasonography. One with a false-positive ultrasono- 
graphic diagnosis had liver metastases identified on 
ultrasonography; the patient was later found to have 
adenocarcinoma of the lung. 

The site of the colonic tumour was incorrectly identified 
by ultrasonography in two patients (one sigmoid cancer 
was diagnosed as caecal and vice versa). There were two 
false-negative diagnoses: in one patient a locally advanced 
caecal cancer was diagnosed as ileocaecal tuberculosis and 
in another no tumour mass was identified. The stage of 
the tumour detected by ultrasonography in patients who 
had surgery was T, (four patients), T, (35) and T, (two). 
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The tumour stage in the two patients with a false-negative 
ultrasonographic diagnosis was T, and T,. 

Barium enema missed sigmoid colon cancers in four 
patients because of diverticular disease and in all of these 
the lesion was diagnosed at ultrasonography. In one 
patient barium enema reported a caecal tumour as being 
in the sigmoid colon. In this case ultrasonography 
correctly identified a caecal cancer. In another patient 
who had a barium enema reported as normal 18 months 
previously, three colonic cancers were identified on 
abdominal ultrasonography. These were confirmed at a 
subsequent barium enema and then operation. 

In addition, during routine abdominal ultrasonography 
performed for investigation of patients with abdominal 
symptoms of unknown origin, ten patients (five male, five 
female) had colonic masses identified which were 
considered to be consistent with colonic carcinoma. None 
of these patients had undergone any previous investi 
gations and the diagnosis of colonic carcinoma was 
confirmed histologically in all ten patients. It is not 
possible to give a value for the accuracy of ultra- 






b 


Fig. 1 A right-sided colonic tumour is shown on barium enema 
(a), and ultrasonography (b). The arrows delineate the extent of 
the tumour 
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sonography in the diagnosis of colonic carcinoma in this 
group of patients undergoing routine abdominal ultra- 
sonography as the number of false-negative diagnoses is 
unknown. However, so far no patient who has had a 





Fig. 2 Ultrasonographic appearance of a normal transverse 
colon in longitudinal section. The large arrow demonstrates a 
normal haustrum containing faeces, and the small arrow an 
interhaustral fold 


b 


Fig. 3 Carcinoma of the transverse colon in longitudinal (a), and 
transverse (b) section. The arrows delineate the narrowed 
colonic lumen 
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Table 1 Results of abdominal ultrasonography in detection of 
colonic tumours 





Abdominal ultrasonography 


art dere 


Colonic tumour No colonic 


identified tumour 
Colonoseopy/surgery 
Colonie carcinoma 43 2 
Normal colon 3 6 





negative result on abdominal ultrasonography has subse- 
quently been diagnosed as having a colonic carcinoma. 


Discussion 


Ultrasonography has been reported as being accurate in 
the diagnosis of several colonic conditions? including the 
site and nature of obstructing lesions’, colitis’, diverti- 
culitis’ and cancer*’. Ultrasonography has been used as a 
screening procedure for abdominal pathology by 
attempting to demonstrate thickening or other modifica- 
tions of the colonic wall with high specificity (93 per 
cent), but only moderate sensitivity (77 per cent). In this 
study, high sensitivity and moderate specificity was 
achieved for identification of a colonic mass or wall 
thickening consistent with a colonic carcinoma. This was 
with a selected patient group, the majority of whom had 
colorectal carcinema but these data demonstrate a much 
higher detection rate than was achieved in a previous 
study on a simdar patient group where only half the 
tumours were detected’. The radiologist was unaware of 
the diagnosis in each patient and routinely scanned the 
entire colon if possible. It was also possible to detect 
colonic carcinomas in individuals undergoing routine 
abdominal ultrasonography for investigation of symptoms 
of unknown origin in whom there was no prior suspicion 
of colonic cancer. 

Abdominal ultrasonography is operator dependent and 
the radiologist involved was experienced. Accordingly 
these results are likely to be at the better end of the 
spectrum if variability between observers is considered. 
However, colonic views on ultrasonography are usually 
ignored and this. technique could easily be taught to less 
experienced radiologists interested in ultrasonography to 
allow more general use with an acceptable level of 
accuracy. Operaior experience is also applicable to the 
performance and interpretation of a barium enema or 
colonoscopy and performance of both improves with 
practice. 

The ultrasonographic visualization of liver metastases is 


detecting a colonic tumour but as these are identified on 
the same examimation, they act as a stimulus to search the 
colon more exteasively. Ten patients had colonic tumours 
identified on routine abdominal ultrasonography for 
abdominal symptoms, confirming that this technique can 
detect colonic tumours in a less highly selected group of 
patients, although it is not possible to report sensitivity 
and specificity for this group. As regards tumour stage, 
the degree of resolution was enough to detect T, tumours 
without the need to use additional intraluminal fluid 
which has been used in previous reports!?"’. 





Abdominal ultrasonography can detect colorectal 
carcinoma with acceptable accuracy but what, if any, 
should be its role as a diagnostic modality? Barium enema 
and colonoscopy are the usual methods of diagnosing 
colorectal cancer. The resolution provided by both is good 
and colonoscopy allows direct visualization and biopsy of 
any lesion identified. Both these investigations require 
bowel preparation which, especially in the frail elderly 
patient, may produce fluid and electrolyte imbalance and 
are often unpleasant and may even be intolerable. Barium 
enema may fail if the patient has insufficient sphincter 
control to retain the barium and can miss lesions, 
particularly in the sigmoid colon when associated with 
diverticular disease. Failure to detect lesions can occur in 
up to 15 per cent of cases, most commonly due to a 
failure in reporting rather than failure to demonstrate the 
lesion’, Total colonoscopy may be technically impossible 
even in the best hands and is only achieved reliably in 70 
per cent of patients in all units’. Both investigations can 
result in bowel perforation, at a rate of one in 25 000 in 
the case of barium enema and one in 1700 in the case of 
colonoscopy'*. Computed tomography has been suggested 
as an alternative investigation’, but this is time 
consuming, expensive and exposes the patient to 
significant radiation. Recent work has been published” on 
‘virtual colonoscopy’ which has the potential to image the 
colon non-invasively and with a high degree of accuracy, 
but this is currently experimental and availability is likely 
to be limited. 

At present, the experience of ultrasonographic 
detection of colonic tumours is encouraging but it is not 
enough to replace barium enema or colonoscopy 
routinely. However, in cases where barium cannot be 
retained and it is impossible to pass the colonoscope 
round to the caecum, such as in elderly patients, the 
priority is to determine whether or not there is a 
carcinoma present in the bowel, and this may be achieved 
accurately with ultrasonography. 


Conclusions 


Abdominal ultrasonography can detect colorectal carci- 
noma with a high degree of accuracy. Ultrasonography is 
non-invasive and well tolerated by all patients and may 
have a role in diagnosing colorectal cancer, especially in 
frail or elderly patients. 
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Background Tumoricidal agents have been ased to kill viable exfoliated tumour cells following 
colorectal cancer surgery. Recent in vivo experiments have thrown some doubt on the tumoricidal 


activity of povidone—iodine. 


Methods The cytotoxic effect of distilled water and of povidone—iodine at 0-04, 0-4, 0-8, 2 and 4 per 
cent final concentrations on human SW620 colonic cancer cells in the presence of red blood cells, 
purified haemoglobin and red blood cell (RBC) membranes, plasma, albumin, faeces and bacteria 
was investigated. Cell viability was assessed using the trypan blue assay and MTT test. 

Results The presence of albumin and plasma decreased the tumoricidal activity of povidone—iodine 
except for the highest concentration tested. Bacterial suspension did not influence the efficacy of 
povidone—iodine. Faecal material was found to have an intrinsic tumoricidal effect. Both intact and 
lysed RBCs very strongly inhibited the tumoricidal activity of all povidone—iodine concentrations 
tested. This inhibitory effect was due to haemoglobin, but not to RBC membranes. 

Conclusions Low concentrations of povidose—todine fail to kill all ‘exfoliated’ cancer cells in the 
presence of proteins, intact or lysed RBCs. Therefore, washing out of these organic materials 
before application of a relatively high povidone—iodine concentration (e.g. 5 per cent or greater) 
may be more useful in killing viable exfokated tumour cells during surgery for colorectal cancer. 


Three potential mechanisms have been proposed to 
explain local recurrence after ‘curative’ colorectal cencer 
surgery: incomplete primary tumour resection, meta- 
chronous carcinogenesis and implantation of viable 
exfoliated malignant cells’. The presence of viable free 
tumour cells in the intestinal lumen of patients with 
colorectal cancer, as well as the ability of these cells to 
proliferate and grow, have been documented?“*. Several 
tumoricidal agents have been used to eradicate these 
exfoliated cancer cells’. In non-randomized series of 
patients with colorectal cancer in whom intraoperative 
cytotoxic lavage of the resection margins was performed, 
low local recurrence rates have been observed", 
Although the cancericidal ability of the antiseptic agent 
polyvinyl pyrrolidone—iodine (povidone—iodine) has been 
demonstrated in vitro®'’, recent in vivo experiments have 
shed some doubt on the tumoricidal efficacy of this 
agent’. The presence of blood was found to inhibit the 
killing action of 1 per cent povidone-iodine on free 
tumour cells in vitro. It was suggested that several other 
‘organic materials’ such as dietary residue, bacteria, mucus 
and proteins shed into the lumen might interfere 
eventually with the cancericidal effect of povidone—icdine. 

In this study an investigation was made of the influence 
of bacteria, faecal material, albumin and blood 
components (intact and lysed red blood cells (RBCs), 
haemoglobin, RBC membranes and plasma) on the ability 
of various concentrations of povidone-iodine tc kill 
human colonic cancer cells im vitro. These experiments 
have to be considered in the context of investigatioas on 
intraoperative preresectional orthograde whole-colon 
lavage using povidone-iodine to eliminate exfoliated 
tumour cells in patients with colorectal cancer. 
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Material and methods 
Tumour cell suspension 


5W620 human colonic carcinoma cells were grown in monolayer 
culture in 75-cm* flasks. The medium was minimum essential 
medium (MEM; Gibco, Life Technologies, Merelbeke, Belgium) 
supplemented with antibiotics (penicillin 200 units/ml, 
vancomycin 100 ug/ml, streptomycin 200 ug/ml, gentamicin 50 
ug/ml, Amphotericin B 2-5 ug/ml), 10 per cent fetal calf serum 
and the following additives: L-glutamine 2 mmol/l, insulin 20 
munits/ml and dexamethasone 50 mmol/l. SW620 cells are highly 
tumorigenic in immune-deficient mice™®", After trypsinization 
with a 1 in 10 solution of trypsin ethylenediamine tetra-acetic 
acid (EDTA) in phosphate-buffered saline (PBS) (0-5 g trypsin, 
0-02 g EDTA disodium salt dihydrate and 8-5 g sodium chloride 
per litre), cells were pelleted and resuspended in 10 ml MEM. 
Cell viability was assessed using the trypan blue exclusion test. 
The cell concentration was adjusted to about 10° cells per ml of 
tumour cell suspension. 


Tumoricidal agents 


The cytotoxic effects of the following agents were studied: 
distilled id povidone—iodine (Belgana, Brussels, Belgium) 
1, 1, 2, 5 and 10 per cent in distilled water. Some 4 ml of 
cytotoxic agent solution were added to 2ml of tumour cell 
suspension and 4 ml of ‘organic material’ or its solvent (in 
parallel control tests). Thus, the final concentrations of 
povidone~iodine in these experiments were 0-04, 0-4, 0:8, 2 and 
4 per cent, except for testing the effect of albumin (see below). 


Assessment of tumour cell viability 


Cell viability was assessed using the trypan blue exclusion test. 
The MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium 
bromide) assay was used as a supplementary biochemical test to 
evaluate cell viability. Each mixture of tumour cell suspension, 
cytotoxic agent and ‘organic material’ or MEM (as a control) was 
centrifuged and resuspended in 1 ml of MEM after removing the 
supernatant. Samples (100 ul) of this resuspension were placed 
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in each well of a multi-well plate and treated as described — 
previously”'*. Multi-well plates were then placed in a scanning — 
spectrophotometer (enzyme-linked immunosorbent assay reader) © 
with a filter that absorbs wavelength $95 nm maximally. High | 
readings correspond to high intensity of dye colour and thus to a - 


high number of viable cells able to metabolize MTT salt. As the 


colour of the cytotoxic agent solutions, as well as the presence of © 


dead cells or ‘organic material’, may influence the result, control 


(blank) tests were performed simultaneously. The celis in 2 ml ` 
tumour cell suspension samples, containing 10° cells, were ‘killed 


in the presence of 8 ml acetic acid 0-01 mol/l for 30 min. After 
centrifugation (150g at 4°C for 6min}, the pelet was 
resuspended in 2ml of medium and identical quantities of 
cytotoxig agent solutions and ‘organic material’ were added. 
After incubation for 30 min these mixtures were centrifuged and 
the pellet was resuspended in 1 ml of MEM. The MTT assay was 
then performed as described above. The absorbance observed for 
these control samples was subtracted from the readings obtained 
for test samples. When the difference was negative, it was 
considered to be zero. 


Organic material 


Bovine serum ablumin. For the study, 2I g bovine serum 
albumin (BSA) was dissolved in 24 ml cytotoxic agent solution. 
To 8 ml of this mixture 2 ml tumour cell suspension were added 
(7 per cent BSA final concentration) and incubated at 37°C for 
30 min, After centrifugation at 150g, 4°C for 6 min, the 
supernatant was discarded and the cell pellet resuspended in 
I ml MEM to assess cell viability. Parallel control tests were 
performed without BSA. All experiments were performed in 
triplicate. - 


Faeces. Some 21g of faeces were obtained from a healthy 
volunteer, homogenized and mixed with 84 ml freshly prepared 
anaerobic reducing buffer (ARB; 0-1 mol/l sodium phosphate 
buffer, 0-01 per cent sodium ascorbate, 0-1 per cent sodium 
thioglycolate). Equal amounts of faecal slurry and cytotoxic agent 








were preincubated overnight at 4°C. After centrifugation, 8 ml of 
the supernatant (4 ml faecal slurry and 4 ml cytotoxic agent) 
were added to 2 ml of tumour cell suspension and incubated at 
37°C for 30 min. After centrifugation the cell pellet was washed 
three times with MEM and resuspended in 1 ml MEM. In two 
parallel control series, ARB or physiological saline was used 
withot cal homogenate to assess the eventual interference of 
ARB with the tumoricidal effect of povidone—iodine. 


Bacteria. Colonic bacteria consisted of Bacteroides fragilis 10 
colony forming units (c.f.u.) per ml, Escherichia coli 1 ¢.f.u. per 









ml, Clostridium perfringens and Eubacterium 10° ¢.f.u. per mi, and 
Enteroc 10° ¢.f.u. per ml. These bacteria were grown m Bacto 
Fluid 


glycollate Medium (Difco Laboratories, Detroit, 
Michigan, USA) with a final pH of 7-1 at 25°C, The mixture was 
~4°C and placed at room temperature 24h before an 
In the test series, a mixture of 2 ml tumour cell 
4ml cytotoxic agent and 4 ml bacterial suspension 
ibated for 30 min at 37°C. Incubation was stopped by 
centrifugation (150g at 4°C for 6 min) and the cell pellet was 
resuspended in 1m! MEM. In two parallel control series, 
thyoglycolate medium or physiological saline was used without 
bacteria to assess the eventual interference of thvoglycolate 
medium with the tumoricidal effect of povidone-iodine. All 
experiments were performed in triplicate. 





Blood. The effects of intact and lysed RBCs, RBC 
membranes, haemoglobin and plasma (fresh frozen plasma) were 
studied. Fresh packed cells (not older than 5 days) were used: 
56 ml of packed cells were mixed with 28 ml of physiological 
saline. In the test series, mixtures of 2 ml tumour cell suspension, 
4 mi cytotoxic agent and 4 ml packed cells were incubated for 
30 min at 37°C, followed by centrifugation (150g at 4C). The 
cell pellet was resuspended in 10 ml of RBC lysing buffer 
(RBCLB; Sigma, Bornem, Belgium; 0-83 per cent ammonium 
chloride in 0-01 mol/l Tris buffer) for 1 min and centrifuged 





(50g, 4C for 6 min). These steps were repeated five times to 
wash out the RBC membranes. Finally, the remaining tumour 
cell pellet was resuspended in 1 ml MEM and assessed for cell 
viability. In a pilot study (three tests), RBCLB was shown not to 
affect tumour cell integrity as assessed by the trypan blue 
exclusion test. All experiments were performed in triplicate. 

Haemoglobin and RBC membranes were prepared as follows. 
The same amounts of packed cells and physiological saline as 
used for the study of intact RBCs were lysed by freezing at 
- 80°C (overnight) and thawing at 42°C for 1h. This freeze— 
thawing procedure was repeated and complete RBC lysis was 
confirmed microscopically. Lysed RBCs were centrifuged at 
20000 2, 4°C for 30 min, to spin down the membranes. This 
procedure was repeated up to five times until the supernatant — 
was colourless, All supernatant was collected (and stored at 4°C) 
and freeze-dried for 24 h. The resulting haemoglobin powder was _ 
resuspended in 84 ml PBS and the haemoglobin content was - 
shown to be similar to the original value before freezing. The . 
pellet containing the RBC membranes was washed with — 
physiological saline and centrifuged (20000g at 4°C for 6 min). 
After five washings, the membranes were resuspended in 84 ml 
of MEM. In the test series 2 ml of tumour cell suspension were 
mixed with 4 ml of cytotoxic agent and 4 ml of either membrane 
or haemoglobin suspension. Again, control series were 
performed in parallel experiments using 4 ml of MEM or 4 ml of 
PBS instead of the membrane or haemoglobin suspensions. All 
experiments were performed in triplicate. 


Plasma. Some 12ml of fresh frozen plasma were 
preincubated with 12 ml of each cytotoxic agent under study. To 
8 mi of this mixture 2 ml of tumour cell suspension were added 
and incubated at 37°C for 30 min. After centrifugation at 150g, 
4°C for 6 min, the supernatant was discarded and the cell pellet 
was resuspended in 1 mi MEM to assess cell viability. Parallel 
control tests were performed using physiological saline instead of 
plasma. All experiments were performed in triplicate. 


Statistical analysis 

The data are presented as mean(s.d.). The Wilcoxon signed rank 
test was used for paired comparisons. Spearman’s rank 
correlation was used to assess the relationship between variables 
determined by two different methods. P< 0-05 (two tailed) was 
considered significant. 


Results 
Effect of bovine serum albumin 


Seven per cent BSA did not affect tumour cell viability. 
The partial tumoricidal effects of distilled water or 
povidone~iodine 0-08 per cent (final concentration) were 
found to be increased in the presence of 7 per cent BSA: 
64(4-7) per cent viable tumour cells in BSA-free distilled 
water versus 42(2:2) per cent in distilled water with BSA 
(P<0-05), and 63(7-5) per cent in povidone—iodine 0-08 
per cent versus 37-5(5-8) per cent in povidone—iodine 0-08 
per cent with BSA (P<0-05). In contrast, the presence of 
7 per cent BSA decreased the tumoricidal activity of 
povidone-iodine for other concentrations tested; 27-6, 
19-2 and 13:5 per cent of cells remained viable in the 
presence of 7 per cent BSA versus 1-8, 0 and 0 per cent in 
BSA-free povidone—iodine 0-8, 16 and 4 per cent 
respectively. Povidone—iodine at an 8 per cent final 
concentration could still kill all tumour cells. 

Cell viability as assessed by trypan blue exclusion and 
MTT tests showed comparable results (r = 0-91). 


Effect of bacteria 


The presence of bacteria minimally affected tumour cell 
viability in the absence of cytotoxic agent. The presence of 
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bacteria did not significantly influence the efficacy of 
distilled water or povidone—iodine in several concertra- 
tions, except for the lowest concentration tested, although 
the thyoglycolate medium protected tumour cells slightly 
against the action of povidone—iodine. Povidone—iodine 
at greater than 2 per cent concentration had a 100 per 
cent killing rate, either in the presence or absence of 
bacteria during incubation. The results obtained using the 
trypan blue method to assess the cell viability were similar 
to those with the MTT test (r; = 0-94). 


Effect of faecal slurry 


Faecal material, but not its solvent ARB, affected tumour 
cell viability significantly in the absence of cytotoxic agent. 
Faecal slurry significantly increased the tumour cell killing 
rate of distilled water or lower concentrations of povidene— 
iodine, although ARB is shown to protect tumour eells. 
The killing rates as determined by two methods were 
similar (r, = 0-79). 


Effect of blood components 


Both intact and lysed RBCs strongly inhibited the 
tumoricidal activity of povidone—iodine of all 
concentrations tested. At povidone—iodine 2 per cent final 
concentration, about 12 per cent of tumour cells remained 
viable. Povidone-iodine 4 per cent could not be tested 
because of the occurrence of precipitation. Again, 
observations made with both methods for assessing cell 
viability were similar (rs = 0-87). 

To determine whether this inhibitory effect of RBCs 
was due to haemoglobin or to the RBC membranes, the 
experiments were repeated with the purified fractions. 
RBC membrane had no effect. In contrast, haemog:obin 
completely blocked the tumoricidal action of povidone— 
iodine, including the 2 per cent final concentration 
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Fig. 1 Effect of haemoglobin (©), phosphate-buffered saline (@) 
and 09 per cent sodium chloride (1) on the tumoricidal accivity 
of povidone—iodine as determined by trypan blue assay. Va-ues 
are the mean of three tests 
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Fig. 2 Effect of intact red blood cells (©), plasma (@) and 0-9 
per cent sodium chloride (C) on the tumoricidal activity of 
povidone—iodine as determined by trypan blue assay. Values are 
the mean of three tests 


(Fig. 1). Povidone—iodine 4 per cent could not be tested 
because of precipitation. 

Plasma also inhibited the tumoricidal activity to the 
same extent as RBCs (Fig. 2). Both methods of assessing 
cell viability showed high correlation (r, = 0-96). 


Discussion 


Povidone—iodine is often used to irrigate the distal rectum 
or to perform on-table lavage preparation of the colon in 
order to allow a single-stage resection for colorectal 
cancer and anastomosis in the unprepared colon*’. An 
antiseptic agent, it had also been shown to have 
tumoricidal activity on isolated or exfoliated viable 
tumour cells’. Recently, however, the suggestion was 
made that the tumoricidal efficacy of povidone—iodine 
may be blocked by the presence of organic material’. 
Normal stool contains about 80 g of soluble proteins per 
kg, but additional proteins may be secreted or released by 
colorectal cancer™. Also, significant amounts of blood 
might be present in the neighbourhood of the resection 
margins at the anastomosis or in the operative field. 

Albumin is the most abundant serum protein present in 
stool of patients with colorectal cancer”. In the present 
experiments, albumin and serum proteins were shown to 
inhibit the tumoricidal activity of povidone—iodine as 
determined by two methods to assess cell viability. This 
inhibitory effect of proteins is thought to be due to the 
binding of iodine from  povidone-iodine. High 
concentrations of povidone—iodine were able to saturate 
the binding sites of proteins, while retaining sufficient 
iodine to achieve a high killing rate. 

Bacterial suspension was found not to interfere with 
povidone—iodine activity but was observed to have a 
moderate intrinsic tumoricidal activity. In contrast with 
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hi s have observed that blood affects the tumoricidal ' 
of povidone-iodine" or proflavine hemisulphate”. — 


povidone—iodine. In addition, free haemoglobin is the 
responsible component for the major inactivation of- 


povidone—iodine by RBCs. In a pilot study, the authors 


found that povidone—iodine 2 per cent and 5 per cent can 
induce RBC lysis by as much as 3 and 12 per cent respec 





tively, after incubation for 24 h. 










or more was confirmed to kill the selected 


ma), RBCs and, especially, free haemoglobin, 
nd to inhibit the tumoricidal 


therefore less killing capacity. Consequently, removal of 
organic material might be beneficial in surgical practice, 
et with the use of a higher concentration of 
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Background Histamine inhibits lymphocyte function in vitro at concentrations of greater than 
107° mol/l. The aim of this study was to determine whether histamine concentrations in breast 
cancers were sufficient to produce an immunological effect. 

Methods Tumour and adjacent normal breast content of histamine was measured using a 
radioenzymatic assay in 29 patients having surgery for breast cancer. 

Results The median content of histamine in breast cancer tissue was 5-4 (range 0-9~27:3) ug/g 
(median concentration 4-5 x 10-5 mol/l), and was significantly greater than that in adjacent breast 


tissue (P = 0-007). 


Conclusion The concentration of histamine in breast cancer was sufficient to inhibit lymphocyte 


function and could be locally immunosuppressive. 








There is evidence to suggest that histamine plays a 
significant role in cancer. Functional histamine receptors 
have been demonstrated in some tumour cell lines’. 
Histamine has also been implicated as a mediator of 
proliferation in breast cancer through its binding to novel 
intracellular receptors that are closely associated with 
antioestrogen binding sites? Mast cells have been 


= reported in high numbers around the periphery of various 


solid tumours and are known to be of prognostic value in 
colorectal cancer**. Specific inhibitors of the histamine 
synthesizing enzyme, histidine decarboxylase, have been 
shown to inhibit tumour growth in different animal 
models”, and in vitro’, suggesting that de novo synthesized 
histamine stimulates tumour growth. Other groups have 
found that histidine decarboxylase activity reflects the 
tumour mitotic index and is increased in human breast 
and colorectal cancer’, 

While histamine in physiological concentrations is an 
immunostimulant, it is thought to be immunosuppressive 
at high concentrations’. Histamine inhibits lymphocyte 
function” '’ and has been reported to stimulate 
dymphocyte migration inhibitory factor at a minimum 
concentration of 1074 mol/l’*8. A 40 per cent inhibition of 
phytohaemagglutinin-induced lymphoblastic response in 
witro was achieved with a histamine concentration of 
5x10 mol/l, and reversed by cimetidine'*. Patients with 
colorectal cancer who were treated with a short course of 
© cimetidine at the time of tumour resection had a 34 per 
scent trend to survival advantage at 3-year follow-up. Two 

«other groups have recently reported on the survival of 
patients with colorectal cancer treated after operation 
with =cimetidine'*'’, Although there are important 
differences between these studies, all appear to show 
similar survival advantages. A survival advantage has 
‘been demonstrated with cimetidine treatment in gastric 
cancer”. No clinical trials in breast cancer have been 
reported. 

A significant increase of tumour infiltrating lymphocytes 
(TILs) was seen in patients with rectal cancer treated with 
cimetidine. Although histamine content in tumour tissue 
has been studied in animal models, few have examined 
the histamine content of human tumours. It is not clear 
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whether the effect of cimetidine on TILs is related to 
histamine in tumours. 

The aim of this study was to establish whether sufficient 
histamine was present in human breast cancers to affect 
lymphocyte activity. 


Patients and methods 


Specimens were taken from patients who formed part of a 
double-blind randomized clinical trial of adjuvant cimetidine 
treatment for breast cancer. This trial had been approved by the 
South Sydney Area Health Service ethics committee and 
informed consent was obtained from patients before treatment 
and investigations. 


Tissue specimen preparation 


Fresh tissue specimens, comprising tumour and adjacent healthy 
tissue, were chilled immediately on ice. Tumour tissue was 
always taken from the leading edge of the tumour. Specimens 
were chopped, weighed (average weight 300 mg), deproteinized 
in 2ml of cold perchloric acid 0-1 mol/l and stored at — 70°C 
until needed. On thawing, specimens were centrifuged at 3600 g 
for 15 min at 10°C and the supernatant was further diluted with 
water to minimize enzyme inhibition. The person performing the 
assay was blinded as to whether a specimen was tumour or 
adjacent tissue. 


Histamine assay 


The methods employed were those described by Henry et al”. 
Each sample was assayed in triplicate, with and without a 
histamine standard. The concentration of histamine in the 
original specimen was expressed as micrograms of histamine per 
gram of fresh tissue weight. PH] S-adenosyl methionine and 
histamine-N-methyltransferase were purchased from Du Pont 
(Sydney, Australia). 

Preliminary experiments were aimed at spiking various 
samples with known quantities of histamine to determine 
histamine retrieval, and to ensure the accuracy of the technique. 


Histology 


Routine pathology reports were used to access tumour 
histological type and differentiation. Staining for mast cells was 
carried out on 44m sections of formalin-fixed paraffin- 
embedded tissue from the tumour margin of 25 patients, using 
toluidine blue stain for mast cells, with which mast cell granules 
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stain deep purple. A positive control of skin tissue with 
pronounced mast cell infiltration was included in the staining — 
run. For each tumour ten high-power (magnification x 400) fields 
were examined and mast cells counted; the mean number for the 
best $ elds was then compared with tumour histamine content. 


healthy. tissu 
analysed with the Wilcoxon test for non-parametric data. 


Histamine content (ug/g) 





ig. 1} histamine content in breast cancer specimens: 
tumour e histamine (n = 29) compared with adjacent tissue 
(n = 23) from the same patient 
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i specimens were analysed in parallel (tumour versus 
sue) with Student’s f test. Collated specimens. were. 


nine patients with a mean(s.d.) age 60 (13) (range 
ears were studied. The majority of tumours were. 
uctal carcinomas (= 22), one of which was a 
de recurrent tumour. The remainder included 
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Maximum tumour diameter 


Fig, 2 Tumour tissue histamine content versus tumour size. 
Tumours were categorized according to maximum tumour 
diameter by the tumour node metastasis (TNM) classification: - 
T, 2cm or less (n = 12); T,, more than 2 and less than 5cm 
(# = 13); T;, greater than 5 cm (n = 4). Values are median(s.e.). 
No significant correlation was found 
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Fig. 3 Tumour tissue histamine content versus tumour 
histological grade. Histological grade was determined according 
to methods described by Bloom and Richardson”: grade I, low 
grade; grade HI, high grade. Values are median(s.e.). Grade I, 
n= 3; grade H, a = 13; grade HI, n = 10 





Some 19 of 23 breast tissue specimens demonstrated a 
tumour tissue histamine content significantly greater 
(P<0-05, Student’s £ test) than that of adjacent healthy 
breast tissue; only three had a tumour tissue histamine 
content lower than that of adjacent breast. All the tumour - 
specimens had a histamine concentration greater than 
1x 10°° mol/l. There was no difference in median(s.e.) 
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Fig. 4 Relationship between tumour histamine content and mast 
cell numbers (mean of six best fields) in breast cancer 


histamine concentration between controls and patients 
taking cimetidine (65(44) versus 638-1) eg/g 
respectively). There was no correlation between tumour 
histamine content and tumour size (Fig. 2), grade (Fig. 3) 
or differentiation (data not shown). Similarly, there was 
no relationship between mast cell number (mean of six 
best fields) and histamine concentration (7 = 25 tumours) 
(Fig. 4). 


Discussion 


This study demonstrates a significant difference between 
the histamine content of human breast cancers anc of 
adjacent breast tissue. Cimetidine treatment did not affect 
tumour tissue histamine concentration, although it may 
increase the proportion of tumours with a promisent 
number of TILs. Similarly, Chanda and Ganguly” found 
median(s.c.} histamine content to be higher in breast 
tumour tissue (82-06(12-02) ug/g) than in adjacent healthy 
tissue (32-55(2-97) ug/g). These levels are considerably 
higher than those reported here, but the sample size was 
small (n = 4). Garcia-Caballero et al.>™ found median(3.e.) 
histamine content to be lower in breast tumour tissue 
(4-05(27-0 ug/g) than in healthy tissue (6:10(0-46) ug/g), 
despite reporting a higher histidine decarboxylase activity 
in the tumour tissue. The range of histamine con- 
centrations in the present study is in agreement with 
levels reported by Garcia-Caballero ef al, altheugh 
histamine content was significantly higher in breast 
tumour than in healthy tissue. It is possible that Garcia- 
Caballero and co-workers found lower concentrations of 
histamine in tumour tissue because samples were taken 
from the centre of the mass*’. It has been reported that 
histamine concentration is highest in the peripheral layer 
of actively growing tumour”. 

The high histamine concentration in breast tumours 
supports the hypothesis that histamine has an 
immunosuppressive effect. The correlation between 
histamine content and TILs, or the effect of cimetidine 
treatment and survival, is not yet known. Histamine 
content did not correlate with tumour size, grade or 
differentiation, which suggests that any relationship 
between histamine and tumour growth is complex. 
Tumour histamine levels in animal models can reflect the 
size of the tumour? suggesting that small, newly diagnosed 
tumours could synthesize more histamine than larger 


advanced tumours. The cellularity of tumour samples in 
this study would have been considerably higher than that 
of the surrounding breast tissue, which may explain the 
higher histamine concentrations present. 

Histamine has an established immunosuppressive effect 
on lymphocyte proliferation at concentrations greater 
than 1X 1076 mol/!°3_ Khan er al. also found that 
histamine concentrations between 10°* and 10°* mol/l 
suppressed the generation of class I-specific cytotoxic 
T lymphocytes. The effects of histamine on other 
parameters of lymphocyte function, such as migration, 
have not been fully established. Similarly, the effect of 
histamine on the various subsets of lymphocytes is not 
known. The relationship between histamine levels and 
TILs is likely to be complex, rendering its prognostic 
value controversial. Several groups have reported that a 
high density of lymphoreticular cells correlates with a 
favourable prognosis, whereas others have found no 
correlation at al>. In invasive ductal breast cancer, 
however, there is a positive correlation between the 
density of lymphoreticular cells and survival”, 
Lymphocytes infiltrating breast cancer have been shown to 
have a low level of natural killer cell activity’, which 
might relate directly or indirectly to tumour histamine 
concentration. 

The role of mast cells in breast cancer is also poorly 
defined. The mast cell stabilizing compound FPL 55618 
inhibits rat mammary adenocarcinoma 13762NF by up to 
70 per cent”. One report on mast cell density around 
breast tumour tissue concluded that high mast cell density 
(greater than 10 per mm? of stroma) correlated with 
improved survival; however, the survival curve from which 
the conclusions were drawn appeared to show the 
converse”, Some of the histamine measured in the breast 
tumours in the present study may have been released 
from mast cells at the time of tumour resection, although 
there was no correlation between mast cell number and 
histamine content in this study. There is good evidence to 
suggest that mast cell histamine plays a prominent role in 
tumour growth, but the source of the histamine has yet to 
be determined. 

In conclusion, there are sufficiently high levels of 
histamine in breast cancers to inhibit lymphocyte activity. 
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Background Weight loss after total gastrectomy is a regular occurrence. Reconstruction with a gastric 
substitute has been suggested to facilitate recovery, but few randomized studies are available. 

Methods In a randomized study comparing subtotal, total and total gastrectomy with an S-shaped 
pouch, 36 patients who had total gastrectomy with or without a pouch survived for more than 3 
{mean 5-2) years. Body composition (four-chamber model, dual-energy X-ray absorptiometry, 
anthropometric data) was evaluated before operation, after 12 months and at long-term follow-up. 
Food intake was registered as a 4-day food record at 12 months and at long-term follow-up. 

Results At long-term follow-up those allocated to the gastric substitute arm had lesser degrees of 
weight loss consisting mainly of the depletion of body fat stores, whereas lean body mass showed no 
significant decrease when adjusted for the process of ageing. There was no significant difference in 


food mtake. 


Conclusion Reconstruction with an S-shaped gastric substitute facilitates long-term recovery after 
total gastrectomy and should be considered when the prognosis is favourable. 


Vane manran nananana rnanan w ae aT 


Weight loss is a regular consequence of radical surgery for 
<. gastric cancer, irrespective of whether total or subtotal 
< gastrectomy is performed’“. Data have now been 
collected from controlled clinical trials to allow 
characterization of the effects of similar operations on 
nutritional intake as well as on body compartments during 
the first postoperative year’. The weight loss occurs during 
> the first 3 months**, whereafter weight stabilizes. Patients 
- with a subtotal gastrectomy seem to consume somewhat 
_ fewer calories during the same period, after which their 
_ intake improves’. The construction of a gastric reservoir 
c after total gastrectomy or leaving a gastric remnant after 
© subtotal resection seems, however, not to improve the 
nutritional mtake within the first 12 months after 
gastrectomy. Similarly, the mechanisms involved in weight 
< development have been assessed by determining changes 
> m body composition by use of total body potassium 
= (TBK) content and total body water (TBW) calculations 
> and thereafter estimating body cell mass (BCM), 
extracellular water (ECW), fat-free extracellular solids 
(FFESs) and body fat (BF). BCM seems to remain 
essentially unchanged over this limited time period in 
contrast to the BF compartment which decreases by 40 
per cent during the first 6 months*. Concomitant with that, 
a significant decrease in triceps skinfold (TSF) thickness 
> occurs, whereas only marginal changes in arm muscle 
<o circumference (AMC) and hand grip strength are 
= observed’, These observations contrast, however, with 
reports in which the outcome of different gastric 
substitution techaiques was assessed during somewhat 
different surgical clinical trial designs’ One important 
factor that has to be considered is that significant benefits 
of a certain reconstruction might not appear until a 
considerable time has elapsed after the actual operation. 
Therefore, in the present study the long-term 
consequences of total gastrectomy on nutritional intake 
and body composition were determined with particular 
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emphasis on the eventual beneficial effect of having a 
gastric substitute. 


Patients and methods 


A patient population was recruited into a controlled randomized 
clinical trial. Patients with distal carcinoma were randomized to 
subtotal or total gastrectomy with a simple Roux-en-Y oeso- 
phagojejunostomy, and those with more proximally located 
carcinoma to total gastrectomy with or without an S-shaped 
gastric substitute’. Details of the randomization are illustrated in 
Fig. 1. Data are now presented for the 36 patients who had total 
gastrectomy and a minimal follow-up of 3 (mean 5-2) years. 


pe 
Patients with gastric cancer who| 
| had ‘curative’ resection l 
| i 
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Fig. 1 Aigorithm demonstrating the randomization and 
distribution of the originally enrolled patients. The 36 patients 
still alive after more than 3 years constitute the study population 
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During that time interval, 24 of the originally enrolled patients 










died from recurrent cancer, nine succumbed from other causes. 
unrelated to the gastric carcinoma and six died during the first 
postoperative 6 months as described in detail previously’. Two 
additional patients were lost to follow-up because they refused to. 


orted in detail elsewhere*”. 


Body composition was determined before operation, after 12. 
d at the time of long-term follow-up by assessment of | 
nt and TBW. TBK was determined by counting the 
y radiation from the naturally present isotope YK, 


month 


1-46-MeV | 
giving a standard deviation of approximately 80 mmal“. TBW 
was dete 













coefficient of variation of a single TBW determination was 3-2 
per cent’. In the four-compartment model used, body-weight 
(BW) he sum of the four compartments: BCM, ECW, 
FFECSs and BF". In this model the input variables are TBK, 
TBW, and normal body-weight (BW m) BCM is calcu- 






e BCM (kg)=TBK (mmol) x 0-00833. Intracellular. 
water assumed to be 75 per cent of BCM; thus 
ECW = TBW ~ 0-75 x BCM. FFECSs are assumed as a constant 
fraction (12 per cent) Of BWoorm- The BW, om for each patient 
was taken from an adult control population. BF is derived from - 
the difference: BF = BW — (FFECSs + BCM + ECW). TSF thick- 
ness was measured with a Harpender caliper and AMC was 







i Corporation, Madison, Wisconsin, USA) was also 
o measure body composition". 


Nutritional intake 


Food intake was assessed and adjusted as reported previously’, 
and a 4-day record was completed after 12 months and at the | 


time of long-term follow-up. Food records were converted froni 


household measures to gram weights and nutrient values by the — 
use of national food consumption tables". The weight of the — 


main mean consumed each day was converted to decilitres (100 













ml) to s portion volume’. 

To v te further the recording of oral intake, faecal nitro- 
gen losses (N;} were measured together with urinary excretion of | 
urea (Nio) over 3 days’. In all, information on these variables 
was acquired for 59 patients during the first 12 months. Dermal ` 
losses (Nj) were estimated to be 1 g/day!®. Consequently. total 
protein losses were calculated from the formula 
6°25 X ( Ny + Np) and then related to the reported protein 


ensate for changes in postoperative weight, food 
also related to preoperative 


Analysis of the data was by the 7° test, regression analysis and > 
Students t test when applicable. P< 0-05 was considered signifi- 7 


cant. 
patient. 


Results ; 


The preoperative and peroperative characteristics of the 
patients and the histopathological features are detailed in ~ 


Tables 1 and 2. At endoscopy, carried out at 12 months 
after operation and at the time of long-term follow-up, no 


oesophagitis or fibrous stricture of the distal oesophagus 


or oesophagojejunal area was observed. As reported 


te in any postoperative investigation. The operative. 
res and preoperative and peroperative assessments have 


ined by isotope dilution of tritiated water. The 


Hand grip strength was measured before operation, - 
months and at the end of the study. At follow-up, duab 
ay absorptiometry (DEXA) (LUNAR DPX-L; Luna- _ 


weight. This | 
n was taken to circumvent the pitfall of having an | 
hed but weight-stable postoperative patient reporting - 
rate food intake if calculated per kilogram of actual | 


The study ‘protocol was approved by the local ethics: 
committee, and informed consent was obtained from each | 
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Table 1 Demographic data in patients allocated to Roux-en-Y» 
reconstruction or gastric substitute after total gastrectomy > 


Gastric 
substitute 
(n = 13) 


Total 


Roux-en-Y e 


(n = 23) 








Mean age at operation 63 63 
(years) Hs) 
Mean (range) follow-up  — 5-6 (3~10) 2 
(years) bee 
Sex ratio {M: F) 15:8 9:4 24:12 
Meas preoperative 69-5 67-0 687 
weight (kg) 
Non-smoking l1 7 18 
Alcohol abuse 2 l 3 
Coexisting disease 
Cardiac 
Angina pectoris 3 1 4 
Previous myocardial = | 0 j 
infarction 
Hypertension 6 2 8 
Pulmonary 
Obstructive 0 l 1 
Chronic bronchitis 3 1 4 
Other 1 i 2 
Other 
Diabetes mellitus 0 1 l 
Miscellaneous 3 1 4 
Previous history of 2 2 4 
malignancy 





Table 2 Tumour status and histopathological features in patients 
with gastric carcinoma treated by total or subtotal gastrectomy 




























Gastric 
Roux-en-Y substitute Total =. 
(n =23) (n = 13) (n= 36). 
Tumour type 
Adenocarcinoma 
Diffuse 16 5 21 
Intestinal 5 1 6 
Mixed 1 3 4 
Linitis plastica 0 I 1 
Lymphoma or sarcoma 1 3 4 
Depth of growth 
T, 4 4 8 
T, 14 8 22 
T; 5 1 6 
Nodal status 
No 15 9 24 
N, 5 4 9 





previously’, weight loss occurred early after gastrectomy 


and a weight of 10 per cent below the preoperative state 
remained at | year after operation (Table 3). When a 
paired analysis was carried out, total weight loss 
amounted to 10 kg compared with 1kg (P<0-01) for 
patients having the Roux-en-Y and gastric substitute 
respectively, with the according percentage difference 
(Fig. 2a). From 12 months after operation and to the end 
of follow-up, patients with a substitute had gained | kg 
whereas those having a simple Roux-en-Y procedure had 
lost an additional 4kg. However, when weight 
development was studied specifically in the time period 


from 3 to 10 years after operation, a cumulative increase 
in weight was observed in both groups of gastrectomized — 


patients (Fig. 3). 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 542-547 
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Table 3 Body composition (four-compartment model) as assessed before operation, and 12 months and 5 years after gastrectomy with or 
without a gastric substitute 


aer pitikke AA Niih ONARAN AA maana REPEAT REA STEUER Ee TT anette 





Total Gastric 
gastrectomy substitute Total 
. Weight (kg) 
© Preop 67-627) (23) 67-1(3-3) (1) 67-4(2-1) (34) 
12 months 63-0(3-4)? (15) 64-2(3-0) (12) 63-6(2-4) (27) 
Co $ year's $7:9(3-1)* (22) 64-6(3-4) (11) 60-0(2-4) (33) 
- Body fat (kg) 
© Preop, 15-2(1-6) (16) 12-8(2-1) (8) 14-4(1-3) (24) 
12 months 10-5(1-8)7 ye 9-8(1-7) (12) 10-2(1-2)F (25) 
5 years 8-7(1-5)+ (22) 10-7(1-5) (11) 9-4(1-1)* (33) 
Total beady potassium (mmol) 
Preop. 3064(185) (16) 3138(261) (8) 3088(148) (24) 
12 months 3024(160) ¢13) 3142(192) (12) 3081(122) (25) 
5 years 2843(174)* (22) 3096(211) (11) 2927(136)7 (33) 
_ Extracellular: intracellular water 
Preop. 1-0(0-1) (16) 1-0(0-1) (8) 1-0(0-0) (24) 
12 months 1-1(0-0) (43) 1-0(0-1) (12) 1-0(0-0) (25) 






5 years 


1-1(0-1)* (22) 


1-0(0-1) (11) 


1-1(0-1) (33) 


= Triceps skinfold thickness (mm) 
 Preop. i4-101-1) (18) 13-2(2-6) (9) 13-8(1:3) (27) 

12 months 10-4(1-0}F (21) 11-3(1-1) (9) 10-7(0-8)* (30) 

© S years 9-3(0-9}F (17) 11-8(1-7) (7) 10-0(0-8)* (24) 

= Arm muscle circumference 
Preop. 24-70-73 (18) 24-4(0-9) (9) 24-7(0-5) (27) 
12 months 23-3(0-6}* (23) 24-6(1-0) (9) 23-7(0-5)* (32) 
5 years 23-9(0-8)* (17) 23-1(1-6) (7) 23-7(0-7) (24) 





_ Values are mean(s.c.m.) with number of patients in parentheses. *P<0-05, +P <0-01 versus preoperative value (paired 1 test) 





-Table 4 Food intake and portion sizes 12 months and 5 years after total gastrectomy with or without a gastric substitute, and energy 


< josses at the corresponding follow-up occasions 











= Protein intake (g) 

12 months 

oOo Syears 

<7 Carbohydrate intake (g) 






83(6-2) (18) 
81(6-2) (20) 


76(4-7) (11) 
70(6-2) (10) 


Total Gastric 
i gastrectcmy substitute Total 
<2 Energy intake (kJ) 
12 months 9490(720) (18) 8146(S511) (1I) 8983(494) (29) 
oS years 9155(607) (20) 8389(753) (10) 8904(473) (30) 


80(4-3) (29) 
77(5-1) (30) 


12 months 273(25-3) (18) 206(13-5) (11) 247(17-7) (29) 
=. 5years 263(16°9) (20) 233(19-9) (10) 253(13-2) (30) 
-- Fat mtake (g) 
< 12 months 96(9-6) (18) 90(7:8) (11) 94(6°6) (29) 
_ Syears | 87(7-5) (20) 86(9-1) (10) 87(5-8) (30) 
Energy intake in relation to weight 
5 years (kJ/kg) 149-4(7-1) (19) 135-6(13-8) (9) 144-8(6°7) (28) 
Energy intake in relation to 
preoperative weight 
5 years (kJ/kg) 135-6(62) (20) 138-1(8-8) (9) 136-0(5-4) (29) 
Daily faecal energy loss ee 
Ss years (kJ) | 1523(209-7) (16) 1008(126-4) (7) 1414(153-6) (23) 
<. Maximal portion size (dl) 
>o 2months 7-3(0-6) (17) 7-3(0-4) (8) 7-3(0-4) (25) 
O S years 7-5(0¢5) (19) 8-1(0-8) (8) 7-7(0-4) (27) 
<> Mean portion size (dl) 
42 months 5-9(0-5) (17) 6-0(0-4) (8) 5-9(0°3) (25) 
5 years 5-9(0-4) (19) 6-5(0°5) (8) 6-1(0°3) (27) 
Values are mean(s.e.m.) with number of patients in parentheses 
Total energy mtake at lyear after gastrectomy was among those having a gastric substitute when this was 
8980 kJ and thereafter did not change with time (Table 4). related to the preoperative weight, but a trend existed 
It was not found that patients under-reported markedly, towards larger maximal and mean portion sizes. When 
according to the cut-off score developed by Goldberg et daily faecal energy losses were assessed years after 
al’, There was no tendency towards larger food intake gastrectomy, no significant difference was observed 
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Fig. 2 Mean(s.e.m.) percentage changes of a body-weight and of 
(b and ferent body compartments compared with “the 
preope state at 12 months and at long-term follow-up 
(mean 3-2 years). In b changes in body cell mass are given ami in 


c changes in the fat compartment. O, Patients with a simple 
Roux-en-Y reconstruction; @, those with a gastric substitute. 
/ 5, FP <0-01 (Roux-en-Y versus gastric substitute, 





e two study groups, but again numerically ` 
losses were recorded in those having a gastric. 
substitute 


intake in patients with a gastric reservoir slightly exceeded 
the calculated needs (42 kJ/day). Those with a simple — 
Roux-en-Y oesophagojejunostomy had a calculated deficit 


of 419 kJ/day. 






Protein intake was studied also in relation to the | 
estimated losses. Higher protein intake was observed than 


the calculated losses, with a positive balance amounting to 
65g. =) 

Parallel use of the DEXA scan and the four- 
compartment model to determine body compartments 
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(lable 4). When energy requirement was | 
estimated based on basal metabolic rate curves”, food > 
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Fig. 3 Weight loss after operation in gastrectomized patients 
with or without a gastric substitute when assessed 3—10 years 
after operation. O, Patients with a simple Roux-en-Y 
reconstruction; @, those with a gastric substitute 








revealed an excellent correlation with respect to both lean - 
body mass (r* = 0-95) and BF compartment (r?=0-82). 

BCM, as assessed by TBK content, decreased sig: 
nificantly from preoperative values when re-estimated 
more than 3years after gastrectomy (P < 0:0002) (Table 
3). However, when corrections were made for ageing and 
the associated natural decrease in lean body mass”, this 
decrease in BCM from the preoperative value was not 
statistically significant (Fig. 2b). The fat compartment of | 
the body decreased during postoperative follow-up _ 
(P=0-01) (Fig. 2c), a difference that became even more- 
apparent when adjustment was made for the process of 
ageing. These observations were also corroborated by the 
recordings of TSF thickness, which decreased significantly : 
from the preoperative value (P= 0-03), but again AMC a 
remained essentially unchanged over time. In parallel with 
the weight change, from 1 year after operation onwards, _- 
patients having, a gastric substitute had an increase in TSF E 
thickness of 1-2 mm, compared with an additional loss of — — 
10mm in those having a simple Roux-en-Y recon- = 
struction when a paired analysis was carried out. 












Discussion 


One important factor behind the lack of consensus over - 
the short- and long-term consequences of total gastrec- . _ 
tomy and the impact of different reconstructive pro- 
cedures is that very few controlled, clinical, randomized 
studies have been conducted and reported. Another 
explanatory factor might be that the period of observation 
after gastrectomy is of particular importance where the > 
beneficial effects of, for instance, a gastric substitute ` 
become apparent only after a considerable period of time. 
This is illustrated by the present series in which a 

cumulative weight gain was observed many years after _ 
operation. In recent years some important observations 
have been published from trials with similar design*’*"", to = 
which complementary information can now be added. 
Weight loss occurs after gastrectomy in the early _ 
postoperative period, whereafter BW seems to be quite 
stable. It should be noted that when the present patients 
were reassessed 5 years after total gastrectomy, marginal 
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weight loss was found, but when the two study groups 
were compared specifically a significant difference 
emerged in favour of those having a gastric substitute, 
who had weight gain. These effects were recorded without 
any obvious change in BCM*. This profound reduction in 
the BF compartment was maintained throughout the years 
after gastrectomy, again with a recovery observed only in 
patients allocated to have a gastric reservoir. 
Furthermore, the data on TSF thickness paralleled these 
results on BF compartments with a corresponding 
increase from 12 months after operation onwards in 
patients with a gastric reservoir. The clinical consequences 
of these observations have to be studied and elucidated 
further. The impact of fat loss on, for instance, functional 
parameters such as endurance“ is warranted. 

The fact that a decrease in lean body mass was 
observed during long-term follow-up was somewhat 
contradictory to early postoperative observations. How- 
ever, when these changes were assessed in relation to 
ageing, no significant effect remained. Again no 
significant alterations were recorded in AMC, supporting 
the very limited effects on lean body mass after similar 
operations. These observations may also be of importance 
from a more general perspective, when different outcomes 
are compared in studies of the nutritional and metabolic 
consequences of different operative interventions in an 
ageing study population. 

What are the mechanisms behind this long-term 
difference in weight control between patients having a 
simple Roux-en-Y oesophagojejunostomy and a gastric 
substitute? Although no significant difference was 
observed in nutritional intake between the operative 
procedures, there was a tendency towards an intake of 
larger meals in the reservoir group. In the early 
postoperative period, the authors have previously found 
no difference in food intake between patients having a 
gastric reservoir and those with a simple oesophago- 
jejunostomy. On the contrary, 3 months after gastrectomy 
the former group complained more frequently of 
difficulties in consuming adequate amounts of food’. 
Apparently, a process of adaptation seems to be 
operating. In addition, a tendency towards lower faecal 
losses of energy was recorded in patients with a gastric 
reservoir. Taken together, it is reasonable to assume that 
the most likely mechanism behind weight gain in these 
patients is a marginal but, from the long-term perspective, 
improved food intake to which is added a minimal 
reduction in energy losses. Whether factors such as 
emptying of food from the reservoir?” are of significance 
has to be clarified. 

An issue that has been focused on is the importance of 
the duodenal passage for the functional outcome after 
gastrectomy. The largest controlled study with the longest 
controlled clinical follow-up hitherto presented is that by 
Fuchs and co-workers'’, who demonstrated no beneficial 
effects of reconstructing the duodenal passage by a jejunal 
interposition in addition to a gastric pouch compared with 
the widely used and technically less demanding Roux-en-Y 
reconstruction. These authors concluded that differences 
between the two reconstruction principles might be 
documented by sophisticated functional assessments, but 
are probably of no major clinical importance. Although 
others have claimed opposing opinions’**~’, it has to be 
emphasized that there are inherent methodological 
problems in a single-institution study designed to evaluate 
a specific type of reconstruction which, in addition, has 
been developed at that institution. 


It can thus be concluded that pouch reconstruction on a 
Roux-en-Y limb after total gastrectomy has long-term 
clinical advantages with respect to weight gain, which are 
probably the result of slight, but in the long-term 
perspective potentially important, differences in food 
intake and faecal energy losses. Therefore, in patients 
with a favourable tumour stage, which suggests a chance 
for long-term survival, pouch reconstruction after total 
gastrectomy ought to be considered seriously. 
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Background Adult respiratory distress syndrome and pneumonia remain a significant cause of 
morbidity and death following oesophagectomy. The aim of this study was to c larify the association 
between tumour necrosis factor (TNF) x and interleukin (IL) 18 with these pulmonary 


complications. 


Methods The in vitro TNF-z and IL-1 producing capacity of peripheral monocytes with or without 
lipopoelysaccaride (LPS) and serum level of IL-6 was measured in 19 patients with oesophageal 
cancer before and after surgery and in ten age-matched controls. 

Results Six patients had raised TNF-a and IL-15 producing capacity of monocytes without LPS both 
before operation and on the day after surgery. In these patients plasma elastase and serum IL-6 
levels subsequently increased while the ratio of arterial partial pressure of oxygen to fraction 
inspired oxygen decreased, and they developed bilateral lung infiltration on chest radiography on 
days 3-7. Five of the six developed pneumonia compared with none of the remaining 13 patients 


(P< 0-05). 


Conclusion Pulmonary impairment and pneumonia following oesophageal surgery was associated 
with raised monocyte producing capacity of TNF- and IL-1f. These markers may be valuable in 
the preoperative assessment of patients awaiting oesophagectomy. 


MANAT eh tte Wet Kee Ramana) AA gram latte hark Ahn Att ANAM ARAA aaam aa TTA e: 


Operative procedures for oesophageal malignancy are 
becoming increasingly more radical and extensive’ 
Sepsis and multiple organ failure, mainly resulting from 
pulmonary complications and anastomotic leakage. are 
the major causes of postoperative death**. Acquired 
failure in the host immune defence mechanism is 
associated with such infections’. The authors previously 
reported postoperative pulmonary infections associated 
with deficiencies in cellular’ and humoral immunity’ as 
well as with increases in polyclonal immunoglobulin and 
acute-phase protein levels". 

The pathological states induced by exaggerated secre- 
tion of either proinflammatory cytokines or systemic 
inflammatory response syndrome (SIRS)’ are assumed to 
be associated wath severe complications following oeso- 
phageal surgery. Septic shock and acute lung injury are 
not uncommon after operation. Tumour necrosis factor 
(TNF) « and interleukin (IL) 18 play a major role in the 
pathogenesis of SIRS These cytokines are produced 
mainly by monocytes’ 2.13 following surgical trauma or 
infection. The exaggerated secretion of TNF-x and IL-1f 
is mediated, in part, through the excessive induction of 
IL-84, This activates neutrophils” to generate elastase” 
and reactive oxygen radicais'*, thus leading to tissue 
damage”, 

In the present study, to clarify whether TNF-« and IL- 
lf are associated with pulmonary impairment and 
pneumonia following oesophageal surgery, in vitro TNF- 
and IL-1 producing capacity of peripheral monocytes as 
well as serum level of IL-6 were measured in patients 
undergoing transthoracic subtotal oesophagectomy. 
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Patients and methods 
Patients 


The study included 19 patients with squamous cell carcinoma of 
the oesophagus. There were 15 men and four women, of mean 
age 63 years (range 55-84) years. Seventeen had a one-stage 
operation in which an oesophagectomy and oesophageal recon- 
struction was done simultaneously. The remaining two had a 
two-stage operation in which an oesophageal reconstruction was 
done approximately 1 month after oesophagectomy”’. 

The operation consisted of a total intrathoracic oesopha- 
gectomy and mediastinal lymphadenectomy carried out through 
a right thoracotomy. After returning the patient to the supine 
position, the stomach or colon was prepared for reconstruction 
and an abdominal lymph node dissection done through a 
laparotomy incision. Simultaneously, isolation of the cervical 
oesophagus and neck node dissection was conducted through a 
collar incision. Finally, the stomach or colon was brought up by 
way of the subcutaneous or substernal route and an anastomosis 
was performed in the neck. The lymph nodes that were removed 
included the paratracheal, hilar, tracheobronchial, pretracheal, 
subaortic, paraoesophageal, posterior mediastinal and diaphrag- 
matic nodes in the mediastinum, pericardiac, lesser curvature 
and coeliac nodes in the abdomen and supraclavicular, deep 
cervical, paraoesophageal and paratracheal nodes in the neck. 
When a two-stage operation was performed, subtotal 
oesophagectomy, mediastinal node dissection and oesophago- 
cutaneostomy were performed initially while oesophageal 
reconstruction along with a cervical and abdominal node 
dissection was done in the second stage. General anaesthesia was 
used in combination with a thoracic epidural (T7/8) in every 
patient. 

Before operation, 13 patients with malnutrition received total 
parenteral nutrition and two with local cancer invasion to 
surrounding organs underwent radiation therapy. The stage of 
oesophageal cancer was estimated according to the fourth 
edition of the TNM Classification of Malignant Tumours of the 
Union Internacional Contra la Cancrum*’. Ten healthy elderly 
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volunteers (six men and four women; mean age 77 {range 


69-82) years) served as controls. 


Blood collection 


Venous blood samples (30 ml) were taken and 2-3 ml whole 
blood was used for measuring routine blood parameters. 
including leucocyte count and C-reactive protein (CRP) levels. 
The serum was separated and stored at ~ 70°C pending analysis ` 
of TNF-z, IL-18 and IL-6 levels. Cold-spun plasma was prepared ` 
in sterile tubes containing ethylenediamine tetra-acetic acid: 


(EDTA, 034 mmol/l) and stored at ~ 70°C for an elastase assay. 
Some 20ml heparinized blood obtained in a sterile tube was 
immediately used for monocyte preparation. 


Monocyte isolation 


The heparinized blood was overlayed on Ficoll-Hypaque 
(Pharmacia Biotech, Uppsala, Sweden) and centrifuged at 400g 
for 30 min. Interface cells were collected and washed three times 

, 4°C for 10min in RPMI 1640 medium (Gidco, Grand 
New York, USA) containing streptomycin 100 mg/mi. 
s$ were resuspended at 3-5X10’ cells per ml in 
containing 10 per cent fetal calf serum (FCS; Gibco), 
were allowed to adhere in a 100-mm_ plastic tissue 
culture dish (Falcon, Oxnard, California, USA) precoated with 
FCS. Non-adherent cells were removed by extensive washing 
with medium and adherent cells were obtained by treatment with 
0-02 per cent EDTA for 15 min followed by gentle flushing in the 
presence of FCS. The purity of the adherent cell population, as 
assessed by non-specific esterase staining, routinely exceeded 95 
per cent. The adherent cells were counted and the 
concentrations were adjusted to 5x 10° cells per ml in medium 
with 10 per cent FCS and streptomycin. 








Monocyte cytokine production 


The adherent cells were dispensed into microtitre plates (Falcon, 
no. 3072) at a concentration of 1 X 10° cells per well in 200 ml of 








the same medium with FCS. The cytokine producing capacity of 
the ocytes was tested in a medium containing 
lipopolysaccaride (LPS) from Escherichia coli 0111, B4 14130 
(Sigma Chemical Company, St Louis, Missouri, USA) or in 


alone. To determine the LPS-induced cytokine 
capacity, LPS was added at a final concentration of 
The plates with adherent cells were cultured for 24 h 
at 37°C in a humidified atmosphere containing 5 per cent carbon 
dioxide. Cell-free supernatants were collected and stored at 
— 70°C until testing. 





Assay of tumour necrosis factor and interleukins 


TNF-2 and IL-1 were measured by enzyme-linked immuno- 


sorbent assay (ELISA) using commercially available human — 






TNF-x ‘and human IL-1f kits (Otsuka Pharmaceutical, | 
Tokushima, Japan) while IL-6 was measured using a human [L-6 


kit (Toray-Fuji Bionics, Tokyo, Japan). Each assay was 
performed in triplicate. The lower detection limit of the assay 
was 15 pg/ml for TNF-a and IL-1f, and 12 pg/ml for H-6. 


Assay of C-reactive protein and granulocyte elastase 


Serum level of CRP was measured by rate immunonephelometry - 


(automatic Immunochemistry Analyzer, Eiken Kagaku, Tokyo, 
Japan). Plasma level of granulocyte elastase was determined 


using a Merck Immunoassay PMN Elastase (Merck, Frankfurt, - 


Germany). 


Postoperative acute lung injury and pneumonia 


Patients were managed using prophylactic mechanical ventilation 
in the intensive care unit for approximately 4-7 days following 
oesophagectomy. Their postoperative course was carefully 
monitored by regular analysis of blood counts, chest radiographs. 
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sputum cultures and arterial blood gases. The criteria used for 
diagnosis of postoperative pulmonary complications?” were as = 
follows: (1) acute lung injury: ratio of arterial partial pressure of > 
oxygen (PaQ,) to fraction inspired oxygen (FiO) less than 300 


mmHg and bilateral lung infiltration on chest radiography; (2) _ $ 
adult respiratory distress syndrome (ARDS): PaO,/FiQ, less than 


200 mmHg and bilateral lung infiltration; and (3) pneumonia: a 
positive lung infiltration, fever above 38°C, leucocytosis above 
10 000 per mm and positive sputum culture. 


Statistical analysis 


Data were compared using either the unpaired Student’s f test 
for continuous variables or 7° test (with Yates’ correction or 
Fisher’s exact test, as appropriate) for discriminant variables. 
Differences were considered to be statistically significant when 
the P value was less than 0-05. 


Results 


Preoperative monocyte cytokine producing capacity and 
serum cytokine levels 


Mean(s.e.m.) TNF-a, IL-1% and IL-6 in vitro producing 
capacities of peripheral monocytes unstimulated with LPS 
(spontaneous producing capacity) in healthy age-matched 
volunteers were 21(7), 16(1) and 397(33) pg/ml respec- 
tively. For monocytes stimulated with LPS, the respective 
values were 4733(804), 6725(1116) and 129 254(13 730) 
pg/ml. TNF-x and IL-18 were not detected in the 
circulating venous blood. Serum level of IL-6 was 1-1(0-4) 
pe/mi. 

In patients with oesophageal cancer, the spontaneous 
producing capacities of TNF-x (164(49) pg/ml), IL-1p 
(87(24) pg/ml) and IL-6 (13 989(1684) pg/ml) were sig- _ 
nificantly higher than those in the volunteers, while the | 
LPS-stimulated producing capacities of TNF-a (6577(804) 
pg/ml), IL-1f (8535(906) pg/ml) and IL-6 (72 841(8371) 
pg/ml) were not. Serum IL-6 level (19(7) pg/ml) was also 
significantly higher in patients than in the healthy, age- 
matched volunteers (P < 0-01). 


Kinetics of monocyte cytokine producing capacities and 
serum cytokine levels 


Fig. ] shows the kinetics of the in vitro cytokine producing 
capacities of peripheral monocytes either unstimulated or 
stimulated with LPS, and serum IL-6 level following 
surgery. TNF-x and IL-18 spontaneous producing 
capacities were significantly raised on days 1-3 after 
operation and then recovered to preoperative levels on 
days 7-14. IL-6 spontaneous producing capacity was 
significantly reduced on postoperative day 1 and 
recovered thereafter. LPS stimulated producing capacity 
after surgery was raised for TNF-x but reduced for IL-6, 
similar to the spontaneous producing capacity; no changes 
were observed for IL-18 throughout the postoperative 
period. 

TNF-x and IL-18 were not detected in the circulating 
venous blood after operation in any patient. Serum IL-6 
was raised on days 1-7 after operation and then 
recovered. 


Stratification of patients according to monocyte cytokine 
producing capacity 

There was a statistically significant correlation between 
the spontaneous TNF-« and IL-1f producing capacities 
on day 1 after operation (r= 0-96, P<0-01) (Fig. 2). Six 
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patients had high producing capacities for these two 
cytokines. The patients were divided, based on their TNF- 
x and IL-1f spontaneous producing capacity the day after 
surgery, into two groups: six patients in group I with TNF- 
x 400 pg'mi or more and IL-18 200 pg/ml or greater; 13 
patients in group I with TNF-x less than 400 pg/ml and 
IL-18 less than 200 pg/ml. No correlation was found 
between the producing capacities of IL-6 and TNF-« or 
between those of IL-6 and IL-1f; nor was there a 
correlation between LPS-stimulated producing capacities. 

Groups I and I were well matched for tumour staging 
and treatment (Table 1). The duration of operation and 
blood loss were similar in both procedures for the two 
patients who underwent a two-stage operation. 


Comparisons of cytokine kinetics 


Fig. 3 shows a comparison of the kinetics for TNF-z, IL- 
1p and IL-6 spontaneous producing capacities and serum 
IL-6 level between groups I and H TNF-x and IL-1f 
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Fig. | Kinetics of cytokine producing capacities of monocytes 
(a-c) and of serum level of interleukin (IL) 6 (d) following 
oesophagectomy in all 19 patients, with (MB) without (C) 
lipopolysaccharide. Values are mean(s.e.m.). TNF, tumour 
necrosis factor.* P< 0-05 versus preoperative level (Student’s t 
test) 
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Fig. 2 Correlation between monocyte tumour necrosis factor 
(TNF) « and interleukin (IL) 1# spontaneous producing capacity 
the day after surgery. @, Patients with TNF-x 400 pg/ml or more 
and IL-15 200 or greater pg/ml (group I); O, those with TNF-2 
less than 400 pg/ml and IL-1f below 200 pg/ml (group H). 

(r = 0-96, P<0-01) 


producing capacities in group I were significantly higher 
than those in group H on admission (P<0-05) and were 
also raised significantly on days 1-3 after operation 
(P<0-01). 

IL-6 monocyte spontaneous producing capacity and 
serum IL-6 was higher in group I than in group II on 
admission and after surgery. The difference for IL-6 
spontaneous producing capacity of the monocytes was 
statistically significant on day 7 after operation, and for 
serum IL-6 on postoperative days 3-7, but not on 
admission or at any other time. 


Table 1 Comparison of clinical details in patients grouped 
according to monocyte cytokine producing capacity 


Group I Group II 
(n = 6) (n = 13) 
Age (years)* 65(2) 62(2) 
Sex ratio (M:F) TA 11:2 
Tumour length (cm)* 6-8(1°8) 4-4(0-5) 
TNM stage 
oL 3 6 
IH, EV 3 I 
Pulmonary function * 
Percentage vital capacity 110(6) 100(5) 
Percentage FEV, 78-0(1:9) 80-8(1°8) 
Preoperative TPN 4 9 
Preoperative radiation 1 l 
Operative procedure 
One stage 6 11 
Two stage 0 2 
Duration of operation (min)* 713(66) 649(42) 
Operative blood loss (ml)* 1503(86) 1063(141) 


*Values are mean(s.e.m.). Group I, excessive monocyte cytokine 


producing capacity; group H, cytokine producing capacity not 
increased. TNM, tumour node metastasis; FEV,, forced 
expiratory volume in 1s; TPN, total parenteral nutrition 
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LPS-stimulated monocyte cytokine producing capacities 






did correlate with the spontaneous producing ` 
capacities. The TNF-a and IL-6 producing capacities were 
significantly depressed in group I compared with group H 


(P< 0-0 on admission and on postoperative days 1~7. In 
contrast, the IL-18 producing capacities were similar in 


both groups throughout the entire postoperative period 





Plasma elastase, serum CRP and pulmonary kinetics 

Fig. 4 compares kinetics of plasma elastase, serum CRP 
and PaO,/FiO, following oesophagectomy in group I with 
those in group H. Plasma elastase level was raised on the 


day after operation and then recovered to preoperative 2 





level by day 14 in both groups. The level was higher in 


group I and significantly different from that in group H 


the day after surgery (P<0-05). Serum CRP levels were 
raised after surgery but no significant difference was seen 
between the groups. PaO,/FiO, decreased after surgery, 
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Fig. 4 Kinetics of a plasma elastase b serum C-reactive protein 
(CRP) and e ratio of arterial partial pressure of oxygen (PaO) 
to fraction inspired oxygen (FiO) in group I (@) and group H 

(©). Values are mean(s.e.m.). *P<0-05, TP <0-01 versus group 
H (Student’s f test) 


but was lower in group I than in group H. The difference 
was significant 3 and 7 days after operation. PaO,/FiO, — 


reached a trough 7 days after operation in both groups. 
Mean PaQ,/FiO, was 203mmHg in group I and 
302 mmHg in group H on day 7. 


Postoperative pulmonary complications 


There were two patients with acute lung injury and four E 


with ARDS in group I while five had acute lung injury 
and six had ARDS in group II. All patients in group I had -_ 
pulmonary impairment, compared with 11 of 13 patients 


in group Il. Pneumonia was associated with ARDS or 
acute lung injury in five of 19 patients, all in group I 
(P <(-05). All patients recovered with intensive care. 


Discussion 


This study has shown an association between TNF-a and 
IL-1f and pulmonary complications following oesophageal 
surgery. In vitro the TNF-x and IL-1f producing capacities 
of peripheral monocytes greatly increased the day after 
surgery (TNF-« 400 pg/ml or more and IL-1 200 pg/ml or 
greater) in six of 19 patients studied. This group also had 
significantly higher levels of plasma elastase on the day 
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after operation and significantly higher levels of serum IL- 
6 and lower levels of PaO,/FiO, with bilateral lung infiltra- 
tion (acute lung injury and ARDS) on days 3-7. 
Excessively high producing capacities of TNF-« and IL-1f 
of peripheral monocytes in vitro the day after oesopha- 
gectomy appeared to be associated with subsequent 
pulmonary impairment. Five of these patients developed 
postoperative pneumonia, following acute lung injury or 
ARDS compared with none of the remainder. 

Patients with excessively high capacities of TNF-x and 
IL-1f in their monocytes measured the day after 
operation also had significantly higher levels of these 
cytokine producing capacities before operation (TNF-x 
200 pg/mi or greater and IL-1 100 pg/ml or more) 
compared with the remaining patients. The reason for the 
priming of these monocytes remains unknown. 

TNF- and IL-:f are responsible for the induction of 
IL-6" which has many functions including the ability to 
induce the production of acute-phase proteins, in 
particular CRP, by hepatocytes“, After major surgical 
injury, serum IL-6 increases rapidly followed by an 
increase in serum CRP level’. The increase in serum 
IL-6 level followimg surgery is closely correlated with the 
duration of operation and blood loss®*. Thus, an 
increase in serum IL-6 level following surgery is con- 
sidered to reflect the production of TNF-x and IL-1f by 
monocytes. This ts supported by the present study which 
showed that changes in the TNF- and IL-1f producing 
capacities of peripheral blood monocytes in vitro are 
correlated with those in the serum IL-6. In vitro TNF-a 
and IL-1f producing capacities of monocytes seem to 
reflect the real production of these cytokines by mono- 
cytes in vivo, triggered by surgical trauma. 

several risk factors are associated with pneumonia 
following transthoracic oesophagectomy, including 
advanced age”, smoking”, chronic obstructive pulmonary 
disease*', malnutrition’, host immune defence impair- 
ment? and pulmenary dysfunction’. The present study 
showed in addition that acute lung injury and ARDS, 
induced by the overproduction of inflammatory cytokines, 
can lead to pneumonia following oesophageal surgery. 

Preoperative TNF-x and IL-18 producing capacities of 
monocytes were significantly higher in patients who 
developed postoperative pneumonia. No association was 
observed for serum IL-6, plasma elastase or serum CRP 
before surgery. Preoperative TNF-2 and IL-1f producing 
capacities in peripheral blood monocytes might be useful 
for predicting pulmonary complications following oeso- 
phageal surgery. 
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The following abstracts are from the papers presented at 
the 3ist Annual Conference of the Vascular Surgical 
Society of Great Britain and Ireland, held in London, UK, 





Abdominal aortic aneurysm repair: a 21-year experience 


A. W. Bradbury, D. J. Adam, K. R. Makjdoomi, W. P. 
Stuart, J. A. Murie, A. McL. Jenkins and C. V. Ruckley, 
Royal Infirmary, Edinburgh, UK 


Studies from other countries report that the operative mortality 
rate following abcominal aortic aneurysm (AAA) repair is 
declining, as is the proportion of patients operated as an 
emergency for symptoms and/or rupture. This may not be the 
situation in the UK. The results of infrarenal AAA repair in a 
single unit over 2] years (1976-1996) were reviewed by analysis 
of a prospectively gathered computerized database. 

Some 492 patients (32:5 per cent) underwent elective repar of 
an asymptomatic AAA; 194 (12-8 per cent) elective repair of a 
symptomatic AAA; 156 (103 per cent} emergency repair of a 
symptomatic AAA; and 673 (44-4 per cent) repair of a ruptared 
AAA. There has been a tenfold increase in the numbe- of 
repairs performed annually but no change in the proportion of 
patients in each group. The operative mortality rate was 6-1, 5-8, 
14-1, and 37-0 per cent respectively and has increased in all four 
groups over the study. There has been a significant increase in 
age m those having elective surgery for asymptomatic AAA but 
‘not in the other groups. 

This is the largest ever reported single-centre experience with 
infrarenal AAA repair. Disappointingly, it is still the minority 
who have elective surgery before the onset of symptoms and/or 
rupture. Despite surgical specialization, the operative mortality 
rate is increasing. This may be due to increasing patient age and 
comorbidity but is cifficult to prove. 


Survival after repair of ruptured aortic aneurysm: an 
anaesthetic view 


P. J. Gibbs, $. G. Darke and S. D. Parvin, Royal 
Bournemouth Hospital, Bournemouth, UK 


This study assessed the influence of a senior vascular anaesthetist 
on early survival following surgical repair of leaking abdominal 
aortic aneurysm (AAA), 

The study was a retrospective audit of 150 consecetive 
ruptured AAAs repaired between January 1992 and November 
1996, Outcomes were calculated, according to the three vascular 
and 23 non-vascular anaesthetists, at 10 and 30 days. Results are 
presented both for the group as a whole and for the 113 patients 
over 70 years of age. 

One hundred and nineteen repairs were performed by one of 
the two consultant vascular surgeons and the remainder by 
senior trainees. The seniority of the surgeon did not influence 
outcome. In the over 70s the vascular anaesthetists achieved 
significantly better survival at 10 and 30 days. For the wnole 
group this improved survival was only significant at 10 days. 








No. of Mean age 10-day 30-day 

Anaesthetist repairs (years) survival survival 
Over 70 years 113 

Vascular Sd T70 39* 36* 

Non-vascular 59 se 28 25 
Whole group 150 

Vascular 69 74-6 404 44 

Non-vascular $1 73-0 45 4] 





*P< 001, TP <0-05 (7° test) 
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on 26-28 November 1997. President of the Society, 
Professor Averil O. Mansfield, was in the Chair. 





It would appear that, as with surgery, there is a potential 
benefit fer subspecialization in vascular anaesthesia. 


Changing pattern of aortic aneurysm workload in a single 
centre following introduction of a programme of 
endoluminal repair 


J. Brennan, R. Waugh, W. Yu, M. Stephen, G. White and 
J. May, Royal Prince Alfred Hospital, Sydney, Australia 


A programme of endoluminal aneurysm repair was introduced in 
1992 and its effect on workload was assessed by retrieving data 
for all patients undergoing surgical treatment of an infrarenal 
aortic aneurysm between February 1990 and January 1997, 
Operations were categorized as open, emergency, endoluminal 
(successful) and endoluminal (conversion). 





Endoluminal Endoluminal 
Year Open Emergency (successful) (conversion) Total 





1990 62 10 — — 72 
1991 56 20 -l — 76 
1992 44 22 Q J 71 
1993 49 16 13 5 83 
1994 62 17 40 4 123 
1995 54 10 33 2 99 
1996 48 10 43 2 103 





There was a 48 per cent increase in workload from a mean of 73 
operations in the first 3 years to 108 in the last 3 years, due 
predominantly to endoluminal cases. In 1996 open operations 
accounted for 47 per cent of the total and successful endoluminal 
procedures for 42 per cent, compared with 59 and 16 per cent 
respectively in 1993. The conversion rate fell from 100 per cent 
in the first year to 4 per cent in 1996. 

The endoluminal programme has increased the number of 
aneurysms treated but has not altered significantly the number of 
open or emergency cases. With increased experience the 
endoluminal group now constitutes almost half of the elective 
workload at an acceptably low conversion rate. 


Hidden hazards of blood transfusion during elective aortic 
aneurysm repair: a comparison of autologous and 
homologous products 


S. P. Cavanagh, S. E. Estoale, S. M. Parkin, S. Noblett, M. 
J. Gough and S. Homer-Vanniasinkam, General Infirmary, 
Leeds, UK 


Cell-savers are increasingly used during aortic aneurysm (AAA) 
repair aHowing autologous transfusion of red cells in saline. 
However. the infusate may contain other constituents of whole 
blood and inadvertent transfusion of activated neutrophils 
(PMN) (increased CD1lb, CD18 expression, decreased L- 
selectin expression). proinflammatory cytokines (interleukin (IL)- 
1, IL-6, IL-8, tumour necrosis factor (TNF)x) and lipid 
mediators (leukotriene B, LTB,) could promote a systemic 
inflammatory response syndrome. Levels of these mediators have 
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been ecanured in ten patients during AAA repair, in the 
infusate from a cell saver and in 10 units of homologous packed 
cells. 











Patient Infusate Packed cells 

WBC 5-55 (460-710) 565 (470-6 15)" 7-20: (8-00-8-55)4 
(x 10° per litre) 

Neutrophils 4-4) (3-38-5-42) 4-25 (405-495) 2-30 (O-75—3-55)*4 
(x 10° per litre) 

Monocytes O14 (009-016) O14 (010-021) OSE (B-L)? 
(x 10 per litre} 

Lymphocytes 1-20 (091-132) 090 (062-165) 490 (3-60-620)*4 
(x 10" per litre) 

CDIib . | 160 (132-256) 538 (353-1131 875 (689-938)}° 

CDIR 5 117 (105-131) 194 {148-228} 199 (153-2107 t 

L-selectin 60 {47-62} 52 (35-75) 232 (157-241 "t 

LTB, (pg mt) 7 (4-11) 264 (129-480)* 56 (36- 164)" 

IL-6 (pg mi J 20-15 39-05 4-68 

(1775-2485) (2425-100) (4-60 iA F 
IL-8 (pg mi A 1 10-50 14-00 


o 25-300) 


{5 10-2705Y {763 I0 








Values are iedian {interquartile range). Negligible levels of IL-1 and TNF-* were 
detected. WBC, white blood cells. "P< O-Q001 versus patient, 7P< (0001 versus 
infusate 

The iii confirm that the cell-saver infusate contains 
activated PMN (CD11b, CD18, L-selectin), monocytes and 
lymphocytes, and increased levels of LTB,, IL-6 and IL-8. 
Although the transfusion of these cellular and biochemical 
factors could be detrimental the biological significance of this 
potential insult requires further assessment. Since similar results 
were obtained from homologous packed cells (with greater 
numbers of cytokine producing monocytes and lymphocytes) the 
other clinical’ advantages of autologous blood transfusion favour 
continued use of cell-saver devices. 


Transferring patients with ruptured abdominal aortic 
mM to a regional vascular surgery unit does not 





It is not cnown whether having to transfer patients with ruptured 
abdominal aortic aneurysm (AAA) prejudices outcome. The aim 
of this study was to examine the relationship between transfer 
distance and outcome. 
Transfer distance was defined as the road distance between 
ional vascular unit and the patient’s residence. Unit data 
ned from a prospectively gathered computerized 
opulation data for this catchment area (population 
area 4500 square miles) were obtained from the 
and Statistics Division (ISD) of the National Health 






ewes 1 January 1989 and 31 December 1995, 972 patients 
with ruptured AAA were identified by the ISD. Of these 214 
patients (23 per cent) were certified dead in the community, 551 
(57 per cent) were certified dead in hospital and 202 (20 per 
cent) survived. Of 381 patients transferred to this unit, 316 
operated patients travelled significantly further (median 6-9 
(range less than 1 to 39) miles) than 65 non-operated patients 
{median 31 (range less than 1 to 36) miles) (P = 0-0001, Mann- 
Whitney U test). Of 316 operated patients, there was no 
significant difference in transfer distance between 188 (59 per 
cent) who survived (median 5-5 (range less than 1 to 31) miles) 
and 128 who died (median 5-5 (range less than 1 to 29) miles) 
(P=0-9). 

Only 39 per cent of patients known to have a ruptured AAA 
were transferred to this regional vascular unit. However, there 
was no significant difference between transfer distance and 
operatu aon rate in these patients. These data suggest that 
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transferring patients with a ruptured AAA to a regional vascular 
unit does not appear to prejudice outcome. 


Abdominal aortic aneurysm wall compliance and future 
risk of rupture: a preliminary analysis 


K. Wilson, A. W. Bradbury, M. Whyman, P. Hoskins, P. 
McCollum, A. Lee, F. G. R. Fowkes and C. V. Ruckley, 
Royai Infirmary, Edinburgh, UK 


Abdominal aortic aneurysm (AAA) compliance, as determined 
by the pressure-strain elastic modulus (Ep) and stiffness (£), may 
be related to size, growth and risk of rupture. The relationship. 
between AAA compliance and clinical outcome was determined... 

Compliance was measured using an echo-tracking device 
(Diamove, Teltec, Lund, Sweden). Patients with a non-operated 
asymptomatic AAA (n= 112), recruited from five different 
centres, underwent a single baseline compliance measurement 
and were followed for a median of 7 (range 2~18) months. 

Seven patients ruptured their aneurysm and 16 underwent 
operative repair for non-ruptured AAA (two because of the 
onset of symptoms; 14 because of an increase in size), Ruptured 
AAAs had a lower Ep and £ (Table) but there was no correlation 
between compliance and aneurysm size. 








Operated Not operated 
Rupture non-rupture or ruptured 
{n= 7) {n = 16) {n= 112) P value* 
Diameter 54-9 49-2 45-0 <O-01 
{mm} {46-9~72-0) (424-703) (28-8~77-2) 
Ep (Nm) 2-16 2-45 2:79 <O-01 
{1-59-3-72) (1-22-7-58} (0-55~9-46) 
E 150 173 18-2 <O-01 
{9-1-234)) (99-515) (4-0-71-6) 





Values are median (range). *Kruskal~Wallis non-parametric analysis of 
variance three column comparison of median values 


Preliminary data from this multicentre, prospective study 
suggest that AAA compliance measurements may be able to 
provide a more precise estimate of rupture risk than size or 
growth rate alone. 


Value of atherosclerotic plaque characterization in balloon 
angioplasty of lower limb arteries 


S. Aly, K. Sommerville, P. D. Coleridge-Smith and C. R. 
Bishop, The Middlesex Hospital, London, UK 


Balloon angioplasty plays an important role in current treatment 
of peripheral arterial disease and its major limitation is 
restenosis. The effect of plaque morphology on angioplasty 
outcome was assessed. 

Thirty patients (20 men, ten women; mean age 63 (range 
53-853 years) with peripheral arterial disease were treated by 
angioplasty. Patients were scanned by Acuson duplex imaging. 
Computer-assisted image analysis was used to determine the 
mean pixel value (MPV) of grey scale of plaque. Lesion 
echogenicity was classified into: grade 1, less than 50 MPV (soft 
lesion); grade 2, 50-150 MPV (mixed lesion); and grade 3, more 
than 150 MPV (fibrocalcified). Arteries were scanned and images 
analysed 24h before angioplasty and 24h and 3, 12, 36, 52 and 
65 weeks after angioplasty. 

Forty-two lesions were examined (18 iliac, 24 
femoropopliteal). Of 18 iliac lesions, four were grade 1, 12 grade 
2 and two grade 3. In 24 femoropopliteal lesions five were grade 
1, 16 grade 2 and three grade 3. All grade 1 lesions reoccluded 
at 3-12 weeks while at 36 weeks 80 per cent of grade 2 lesions 
and 60 per cent of grade 3 lesions did not show restenosis 
(P<(0001}, There was no association between restenosis and 
SsviTIploms. 
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This study has shown that soft echolucent atherosclerotic 
plaque restenoses quicker than mixed or fibrocalcified plaque. 
Plaque characterization may be of value in predicting the 
outcome of angioplasty. 


Effect of intraoperative leucodepletion on neutrophil 
count and activation and cytokine production following 
limb salvage surgery 

S. P. Cavanagh, A. Rawstron, M. J. Gough and S. Homer- 
Vanniasinkam, General Infirmary, Leeds, UK 





Neutrophils (PMNs promote ischaemia—reperfusion injury and 
PMN depletion ameliorates the injury in animal models. In ten 
patients undergoing limb salvage surgery the effect of PMN 
depletion (double-lumen femoral venous catheter, extracorpereal 
circuit, leucocyte fiiter, flow rate 200 ml min’! for iS mini on 
PMN count, adhesion molecule expression (CD11b, CD1&, L- 
selectin: PMN activation) and cytokine levels (interleukin (IL)-6, 
IL-8, tumour necrosis factor (TNF)z) has been assessed 
compared with those in ten controls, in peripheral (PER) and 
femoral (FEM) venous blood at baseline (Ta) and 4h (T), 24h 
(Ta) 3 days (Ty )) and 6 days (T,p))after reperfusion. 

PMN counts in filtered blood fell from 4-04 (range 2:55-5:75) 
to 072 (range 0:42-1:30) x 10" per litre (P= 0-002) and 1-08 


(range 0-10-1-89) x 10° per litre (P = 0-012) after 5 and 15 min of 


filtration. PMN adhesion molecule expression was always lower 
in patients undergeing filtration (FEM and PER; significant to 
Ty FEM (P<0-0001), T, PER (P=0-0195), T, FEM 
(P=0-0012) and Ta (P=0-0140) for CD11Ib, in T, PER 
(P<O001) and T. FEM (P = 0-0311) for CD18, and in T, PER 
{P = 00072) for L-sel ectin). Similarly filtration reduced IL-6 
levels (all FEM and PER; significant at T, FEM and T, PER 
(P= 00001), Ts, (2 = 0-0256) whilst TNF-x levels were higher, 
particularly in T, PER and T, PER (P=0-0001). Finally, IL-8 
levels were lower in PER samples (Ty. Ta; P=00001} but 
higher in FEM samples (T,, Ta; P = 00001). 

This study suggests that PMN depletion in humans resuits in 
cellular (PMN activation: decreased levels of CDI 1b, CD18) and 
biochemical (decreased IL-6 level: reduced PMN-dependent 
cytokine; increased IL-8 level: inhibits PMN adhesion, perhaps 
via decreased L-selectin; increased TNF-x: inhibits PMN release) 
changes that should ameliorate ischaemia—reperfusion injury. 
The technique appears safe and is worthy of further 
investigation. 





Increased proteolytic activity in acute carotid plaques 

I M. Loftus, S. Goodall, M. Crowther, L. Jones, P. R. F. 
Bell, A. R. Naylor and M. M. Thompson, Leicester Royal 
Infirmary, Leicester, UK 


It i mow generally accepted that acute changes in the 
atherosclerotic plaque are a prelude to the onset of clinical 
syndromes includmg stroke and myocardial infarction. There 
remains uncertainty about what causes this sudden change from 
a stable to an unstable plaque. Proteolytic enzymes (matrix 
metalloproteinases (MMPs)) have been implicated in previous 
studies. The aim of this study was to establish the character. level 
and expression of MMPs in carotid plaques and to correlate 
proteolytic activity with clinical status, spontaneous cerebral 
embolization and plaque histology. 

Carotid plaques were obtained from 75 consecutive patients 
undergoing endarierectomy. Patients were divided into four 
groups according to symptomatology (group 1, asymptomatic: 
group 2, transient ischaemic attack/stroke/amaurosis fugax over 6 
months; group 3, symptoms between i and 6 months; grcup 4, 
symptomatic within 1 month). All patients underwent 
preoperative and intraoperative transcranial Doppler (TCD) 


monitoring. Carotid plaques were collected and subjected to 
histological examination and quantification of MMPs. 


Group | Group2 Group3 Group 4 
{(n=20) (n=16) {na=18) (n=21) 
MMP-9 (ng) ma ae 30-57 30-6* 12547" 
Patients with 2 | 7 13 
emboli (TCD) 
Rupture on 2 1 5 8 
histology 


Values are median. *P = 0-003 (Kruskall-Wallis test) 


There was no significant difference between the groups in 
MMP-I, -2, or -3, nor in the serum levels of all subtypes. The 
MMP-9 concentration was significantly higher in plaques 
undergoing spontaneous embolization (P=0-019). Reverse 
transcriptase—polymerase reaction and in situ hybridization 
demonstrated higher levels of RNA for MMP-9 in highly 
symptomatic plaques which was localized to macrophages. 

The concentration, production and expression of MMP-9 is 
significantly higher in unstable plaques. 


Relationship between clinical grade of venous disease and 
calf perforating vein physiology 


W. P. Stuart, A. W. Bradbury, D. J. Adam, P. L. Allan 
and C, V. Ruckley, Royal Infirmary, Edinburgh, UK 


Subfascial endoscopic perforator surgery has rekindled the 
controversy regarding the role of calf perforating veins in the 
pathogenesis of chronic venous insufficiency. The relationship 
between grade of venous disease and calf perforating vein 
physiology was determined. 

The following groups were studied: grade 0, 50 limbs with no 
clinical or duplex evidence of venous disease; grade 1, 95 limbs 
with varicose veins only; grade H, 58 limbs affected by 
lipodermatosclerosis but not ulcer; and grade HI, 108 ulcerated 
limbs, Duplex imaging was used to determine the number, 
diameter and blood flow within calf perforating veins. 

Incompetent perforating veins (IPV) which permitted 
bidirectional flow were significantly wider (median 4 (range 1- ee. 
mm) then a ae unidirectional flow perforators (median 2 
(range 1-6) mm} (P<0-01, Mann-Whitney U test). The 





relationships between clinical grade and perforator 
characteristics are shown. 
Grade 0 Gradel Grade ll Grade HI 
(n =50) {n=95) (n=58) (n= 108) 
No. of limbs 44 (88) 90(95) 57 (98) 106 (98)* 
with perforators* 
No. of lambs 3 (6) 49 (52) 48 (83) 97 (90)F 
with [PV* 
Median (i.q.r.)no. 1 (1-2) 2(1-3) 2 (1-3) 2 (2-3)5 
of perforators 
per limb 
Median (i.q.r.) no. O(0-0) 1(0-2) 1 (1-2) 2 (1-2)4 
of IPV per 
limb 
Median (range) 2(1-4) 3 (1-8) 4(i-11) 4 (1-8)¢ 
perforator 


diameter (mm) 





Values in parentheses are percentages. i.q.r., interquartile range: 
*"P<0-05, tP< 0-001 {77 test), 4P < 0-001 (Kruskal- ~Wallis test) 


Deteriorating clinical grade of venous disease is associated 
with an increasing number and diameter of medial calf 
perforating veins, particularly those permitting bidirectional flow. 
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Sympathetic nervous system in peripheral vascular 
disease: a response sensitive to local tissue ischaemia 

K. Delis, A. F. Lennox, K. Otah, A. Lauro, A. O. 
Mansfield, A. N. Nicolaides and J. H. N. Wolfe, St Mary’s 
Hospital, Imperial College, London, UK 


Lower limb venous pressure increases on dependency, 


stimulating a local sympathetic axon reflex and precapillary 


vasoconstriction. The resulting decrease in arterial calf inflow, 


known as. the venoarteriolar response (VAR), is impaired in - 
severe limb ischaemia. The effect of (1) early symptomatic | 
peripheral vascular disease (PVD) and (2) tissue reperfusion — 


following successful revascularization on this orthostatic reflex 
was examined. 


The following patients were studied: group 1, 25 normal 


subjects; group 2, 25 patients with stable intermittent 
claudication due to infrainguinal PVD; and group 3, 25 patients 
with severe femoropopliteal PVD who had successful 
infrainguinal revascularization. All patients with PVD underwent 
angiography or duplex imaging, and all groups performed a 
treadmi 
0-60 in group 2; in group 3 it was 0-42 before and 0-97 after 
revascularization. Laser Doppler fluxmetry measured the foot 
skin bl flux in the horizontal (HBF) and sitting (SBF) 
positions, and the VAR was calculated as (HBF ~ SBF), 
HBF x 100 per cent. The pressure that elicits the reflex (pVAR) 
was calculated by inflating a pressure cuff over the distal calf to 
60 mmHg to obtain sitting flux and deflating at increments until 
the skin. Phx rose. 






VAR (percentage 


postural flux change) pVAR X (mmHg) 


Sette ermal A ent bee, 









Group | 59 (51-67)* 45 (42-52) 
Group 2 30 (23~35)t 22 (20-32) 
Group 3 64 (56-72) 40 (35-42) 
Values ate median (interquartile range). *P = 0-09 versus group 
3, tP = 0-01 versus group 3, $P<0-0001 versus groups 1 and 3 


itney U test) 


with claudication had significant impairment of the 
“response compared with normal subjects. After 
evascularization, and in spite of the extensive disease, 
this response returned to normal. Reperfusion increases tissue 
flow and decreases ischaemia, but does not alter the severity of 
atherosclerosis. The impairment of the orthostatic response is a 
result of tissue ischaemia, not the underlying pathology. 


Colonoseapy with biopsy after aortic surgery: a 
study of the incidence of colonic ischaemia 


M. Welch, L. Gurnani, M. Baguneid, P. D. F. Dodd and 
M.G. Valker, Manchester Royal Infirmary, Manchester, UK 


Colonic ischaemia is a well documented complication of 
abdominal aortic reconstruction. In this prospective study all 
patients had routine preoperative and postoperative colonoscopy 
and biopsy to determine the true incidence and implications. 

Fifty-six patients undergoing elective infrarenal aortic surgery, 
28 for aneurysm and 28 for occlusive disease, were studied 
before operation and 1 week after operation. 

All patients had normal macroscopic and microscopic 
appearances on preoperative biopsies. A 30 per cent incidence of 
postoperative colonic ischaemia was identified by histology (16 of 
53 patients), almost half (seven of 16) had normal macroscopic 
appearances. Two factors exhibited a statistically significant 
association with development of ischaemia: prolonged CTOSS- 
clamp time (mean 45 versus 35 min; P<005, Mann-Whitney U 
test) and postoperative diarrhoea (88 versus 13 per cent, 
P<0-005, Fisher’s exact test). Co-morbidity was much higher in 
patients with ischaemia (81 versus 13 per cent; P<.0-005, Fisher's 


unique 





st. poe resting ankle: brachial pressure index was 
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exact test). Overall morbidity was significantly greater in the 
aneurysm group (46 versus 21 per cent, P<0-05, Fisher’s exact 
test). 

Colonic ischaemia after aortic reconstruction is more common ` 
than previously reported and, although mild and transient in 
many cases, is still associated with significant morbidity. When 
suspected, colonoscopy with biopsy is recommended. 


Influence of systemic factors and pre-existing venous 
intimal hyperplasia on the outcome of infrainguinal 
arterial reconstruction with vein 


D. K. Beattie, M. Sian, R. M. Greenhalgh and A. H. 
Davies, Charing Cross Hospital, Imperial College, London, 
UK 


The relevance of raised serum lipoprotein (a), fibrinogen and 
homocysteine levels and the presence of pre-existing venous 
intimal hyperplasia (IH) to development of vein graft stenosis 
(VGS) has been disputed. This study investigated the association 
between these plasma factors, IH and outcome. 

Lipoprotein (a), fibrinogen and homocysteine were measured 
in each patient and a vein biopsy taken. Pre-existing TH was 
graded semiquantitatively (0, no TH; I, mild; H, moderate; HI, 
severe). Patients underwent duplex graft surveillance following 
femorodistai bypass. 

Sixty-three grafts in 56 patients were recruited. Forty-seven 
were available for follow-up (mean postoperative follow-up 15 
(range 5~34) months). Patients with no pre-existing TH had 
significantly lower homocysteine levels than those with TH 
(n=50, P=0-036, Mann-Whitney U test), but significantly 
higher lipoprotein (a) levels (7 = 50, P = 0-012, Mann-Whitney U 
test). Twenty-four of the 47 grafts developed a VGS. There was 
no association between VGS and age, sex, diabetes or level of 
reconstruction. Mean serum fibrinogen was higher, although not 
significantly, in those with VGS (4-16 versus 3-18 g I!) n= 45, 
P=0-09, Mann-Whitney U test). Grafts with grade II or HI TH 
were significantly more likely to stenose than those with grade 0 
or I (n= 40, P<001, 7° test). There was a highly significant 
association between patients with grade HAH IH and/or raised 
fibrinogen and VGS (n = 38, P< 0-005, 7° test). 

Plasma homocysteine levels correlate with the presence of pre- 
existing IH, which itself correlates with subsequent VGS. There 
is a marked relationship between the presence of raised plasma 
fibrinogen levels and pre-existing IH with the development of 
VGS. These investigations may allow early identification of grafts 
requiring intense surveillance. 


Vein graft aneurysms: conclusive proof of a systemic 
process 


I. M. Loftus, M. Crowther, S. Goodall, A. R. Naylor, P. R. 
F. Bell and M. M. Thompson, Leicester Royal Infirmary, 
Leicester, UK 


Although aneurysms are localized dilatations of the arterial wall, 
the question remains whether they are a focus of a generalized 
systemic disease process. There is evidence that extracellular 
matrix degradation secondary to matrix metalloproteinase 
(MMP) production forms the basis for aneurysm development. 
This study compared the risk of spontaneous aneurysm 
formation in vein grafts performed for aneurysms or occlusive 
disease. 

Infrainguinal vein grafts performed during 1990-1995 were 
entered into a prospective audit and graft surveillance 
programme. Aneurysmal change was defined as a focal increase 
in graft diameter of greater than 15cm (excluding false 
aneurysms and dilatation following graft angioplasty). 

During the study, 221 grafts were performed in 200 patients 
for occlusive disease, while 24 grafts were performed in 21 
patients for popliteal aneurysms. Graft surveillance revealed 
spontaneous aneurysm formation in ten of 24 grafts (nine 
patients) for aneurysm disease, but only four of 221 grafts (four 
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patients) for occlusive disease (P< 0-001, 7° test). To determine 
possible aetiological agents responsible for these results, long 
saphenous vein was. harvested from patients undergoing bypass 
surgery and subjected to histological and biochemical analysis. 
Quantitative analysis of MMPs has revealed a twofold increase in 
the levels of MMP-2 and MMP-9 in patients with popliteal 
aneurysms compared with levels in patients with occlusive 
disease. 

This study provides evidence that aneurysmal disease 3$ a 
systemic process, possibly related to primay overexpressior of 
MMPs within vascular tissue. 


Minimally invasive long saphenous vein harvest 


S. M. Hill, G. F. Nash and D. M. Nott, Chelsea and 
Westminster Hospital, Imperial College, London, UK 


One of the disadvantages of infrainguinal bypass grafting using 
the long saphenous vein is the morbidity associated with the ong 
incision required. A new technique has been devised in an 
attempt to reduce this morbidity. 

An incision was made over the distal portion of the artery to 
be grafted on to, and a segment of long saphenous vein isolated 
via this incision. An Ethicon R subcu-retractor was passed 
proximally and subcutaneously over the length of the vein 
traversing up to the saphenofemoral junction. All side branches 
were clipped with an endoscopic clip applicator and cut with 
laparoscopic scissors. A standard infrainguinal incision was made 
to expose the femoral artery, the vein divided was at the 
saphenofemoral junction. Over 4 months ten primary 
infrainguinal bypasses have been performed using an 
endoharvested veiw these have been compared with operations 
in a similar group of sex- and age-matched controls using the 
standard technique. Mean(s.d.) operating time was 213(102) min 
for endoharvest versus 145(68) min for conventional harvest. 
Total wound length was 16(9) cm and inpatient stay 5(3) days for 
the endoharvested group compared with 39(13) cm (P<@-01) 
and 10(12) days (P<0-1). Follow-up has been short (mean 12 
weeks) but so far ad grafts remain patent. 

Endoscopic vein harvesting is a promising technique with 
operating time becoming shorter with practice. It has the 
advantages of reduced wound complications, better cosmesis and 
decreased inpatient stay. 


Influence of interhospital transfer on survival of patients 
with ruptured abdominal aortic aneurysm 


D. Higman, V. Datta, R. M. Greenhalgh and A H. 
Davies, Charing Cross Hospital, Imperial College, London, 
UK 


Ruptured abdominal aortic aneurysm (AAA) is associated with a 
high hospital mortality rate. Often the reason for transferr ng a 
patient with a leaking AAA is the lack of an intensive care bed. 
It has been the authors’ recent policy to accept all patients 
referred for repair of a ruptured AAA irrespective of their voint 
of referral and availability of an intensive care bed. 

Over 18 months 36 consecutive patients undergoing surgery 
for ruptured AAA were analysed. 

Only 12 of the patients were primary referrals and the 
remaining 24 were referred from other hospitals. There was no 
significant difference in systolic blood pressure or haemoglobin 
concentration in either group. Six patients died perioperatively. 
Of the 30 survivors, 21 were transferred straight to the intensive 
care unit at this hospital and nine were transferred to another 
hospital. Patients transferred to other intensive care units were 
returned back when they were extubated and fit for transfer. 
Four of the 12 local patients died compared with 11 of 24 


patients referred from other hospitals (P not significant). Of 
those initially transferred to another hospital’s intensive care unit 
after surgery, two of nine died. There were no deaths in transit. 

This study of ruptured AAA demonstrated that reasonable 
results can be obtained following interhospital transfer. Patients 
can be transferred safely once the procedure has been 
performed. 


Prevalence of cerebral infarcts in relation to severity of 
carotid disease in the asymptomatic carotid surgery trial 


P. Robless, on behalf of the ACST collaborators 


In the Asymptomatic Carotid Surgery Trial (ACST) over 1630 
patients have been randomized to determine if carotid 
endarterectomy (CEA) prolongs stroke-free survival compared 
with best medical treatment alone. Carotid duplex scanning is 
used to determine degree of stenosis and plaque echolucency. 
This study aimed to assess the prevalence of cerebral infarcts in 
relation to severity of carotid disease. 

Patients with preoperative computed tomography (CT) were 
included. Those with previous contralateral CEA were excluded. 
Patients were divided into those with (1) bilateral carotid 
stenoses greater than 80 per cent, and unilateral stenosis greater 
than 80 per cent and 80 per cent or less and (2) those with more 
than 25 per cent and less than 25 per cent plaque echolucency. 

Eight hundred and fifteen patients satisfied the criteria for the 
study giving 1630 vessels under consideration. All had 
information on degree of carotid stenosis by duplex scanning and 
703 patients had infarction on plaque echolucency available. The 
prevalence of unexpected CT infarction was 23 per cent. Patients 
with bilateral carotid stenoses greater than 80 per cent (42 of 
366) had the highest incidence of cerebral CT infarction (38 
versus 23 per cent, P=0-03) compared with patients with 
unilateral stenosis above 80 per cent (324 of 366). Unilateral 
stenoses greater than 80 per cent (408 of 1630) had a higher 
incidence of ipsilateral CT infarct (18 versus 12 per cent, 
P = 0-002) than unilateral stenoses of 80 per cent or less (1222 of 
1630). Mantel-Haenszel test for linear association was significant 
in these groups (P = 0-03), Those with greater than 25 per cent 
echolucent plaque showed no significant difference in the 
incidence of ipsilateral cerebral infarction. 

In the ACST, bilateral carotid stenoses greater than 80 per 
cent had the highest incidence of cerebral infarction. Unilateral 
carotid stenosis greater than 80 per cent was associated with a 
higher incidence of ipsilateral cerebral infarcts on CT than 
unilateral stenosis ef 80 per cent or less. 


Training in abdominal aortic aneurysm surgery 


A. W. Bradbury, J. A. Murie, A. McL. Jenkins and C. V. 
Ruckley, Royal Infirmary, Edinburgh, UK 


Reduction in juniors’ working hours and ‘Calmanization’ of 
training mean operative experience must be gained more 
efficiently. The aim of this study was to examine training in 
abdominal aortic aneurysm (AAA) repair, a nationally agreed 
vascular ‘indicator operation’ as defined by the Royal College 
Confidential Enquiry into Surgical Training (1996). 

The study was an analysis of a prospectively gathered, 
computerized database of 994 consecutive AAA repairs between 
1987 and 1996. 

Since 1991 consultants have trained juniors at a significantly 
higher proportion of elective cases (P< 0-03, 7° test). There has 
also been an increase in the proportion of emergency cases at 
which the consultant was not scrubbed (P< 0-01). The operative 
mortality rate did not change significantly during the study and 
was not significantly related to consultant role in theatre. 
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1987-1991 1992-1996 


Percentage Operative Percentage Operative 


of mortality of mortality 
operations rate (%) operations rate (%) 














Elective AAA repair 
Consultant. operating 73 7 54 S016 
Consultant assisting 20 7 32 1] 
Consultant not scrubbed 7 0 14 7 
Emergency symptomatic 
AAA repair 
Consultant operating 69 9 50 iG 
Consultant assisting 19 il 24 ji 
Consultant not scrubbed 12 7 26 7 
Ruptured AAA repair 
Consultant operating T3 36 56 34 
Consultant assisting 16 27 20 25 
Consultant not scrubbed 11 20 2 45 
These data indicate that supervised trainees can perform an 
increasing proportion of elective and emergency AAA surgery 
without 


months leading up to a consultant appointment. 


Vascular radiological experience in vascular surgical 
trainees 


. Garnham and M., Whiteley, John Radcliffe Hospital, 
Oxford, UK 


It is recommended that vascular surgical trainees shouid have 
experience. in diagnostic angiography and interventional 
radiological procedures. There are no data available to indicate 
whether such experience is being obtained. 

A postal questionnaire was sent to 76 specialist registrars 
(SpRs) who had declared a subspecialty interest in vascular 





were 54 replies (response rate 71 per cent) from SpRs 
fs of training. Twelve (22 per cent) wished to become 
ar surgeons, 39 (72 per cent) vascular/general 
nd two (4 per cent) wished to be vascular/transplant 
‘One respondent was undecided. Forty-seven (87 per 
cent) felt a formal radiological training to be important and 48 
(89 per cent) wished to have training in interventional 
radiological techniques themselves. Only 26 (48 per cent) had 
had any exposure to vascular radiological techniques, five 
site research (three on animals only and two solely in aortic 

: i three abroad (two by travelling sepals and one 













j all but shree cases the Sr Rs had aa their own 
į training, mainly on an informal basis. 

-SpRs feel it important to have a training in vascular 
ical techniques. Fewer than half of the respondents had 
ed any such training and most had arranged it themselves. 
Formal vascular radiological training should become a 
requirement of all vascular surgery training schemes. 


Cross-training i in endovascular and vascular surgery 


M M Thompson, K. Varty, P. R. F. Bell and G. 
Fishwick, Leicester Royal Infirmary, Leicester, UK 


To complete level 3 subspecialty training, vascular specialist 
trainees require experience in endovascular techniques. Such 
training would be desirable, but integrated programmes have yet 
to be instituted widely. This study reports a first year of 
experience of a programme designed to offer conventional 
surgical experience to radiologists and to train junior vascular 
sia es im endovascular techniques. 
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The module adopted in this centre was for vascular surgical 
trainees to attend two lists in the interventional radiology suite 
per week and for a consultant radiologist to participate in one 
operating session, when appropriate. Neither of the radiology 
sessions was accompanied by radiology trainees and competition 
for cases therefore did not arise. 

In the first year of this programme the higher surgical trainees 
performed 15 diagnostic arteriograms, 62 percutaneous. 
angioplasties (PTAs) and insertion of one caval filter. The 
location of the PTA sites was iliac artery in 24 per cent, 
femoropopliteal in 43 per cent, crural in 19 per cent and vein 
graft in 14 per cent. Some 79 per cent of the interventions were 
intraluminal with the remainder being subintimal; 40 per cent 
were for occlusions. Twenty-eight endovascular aneurysm repairs 
were undertaken as joint surgical/radiological procedures in the 
operating theatre. During the same interval the consultant 
radiologist performed 30 femoral anastomoses and eight long 
saphenous high ties. 

This integrated module of vascular training provides one 
system that facilitates training of both vascular surgeons and 
radiologists. [t is likely that closer cooperation between 
radiologists and surgeons will be necessary in future and cross- 
training programmes should be mandatory. 


Carotid duplex ultrasonography: can a variance of duplex 
methodology alter patient management? 


S. Byrd, on behalf of the Asymptomatic Carotid Surgery 
Trial (ACST) collaborators 


Carotid duplex ultrasonography, used in clinical practice since 
the 1980s, has replaced angiography as the first-line investigation 
for carotid stenosis. The aim of the study was to assess duplex 
methodology in 26 vascular laboratories used by 36 British 
surgeons in the Asymptomatic Carotid Surgery Trial. Specific 
attention was focused on areas which could significantly alter 
results such as: Doppler insonation angle, diagnostic criteria for 
determining degrees of stenosis and reporting process. 

Routine vascular laboratory practice was evaluated by 
questionnaire. Respondents also submitted a copy of their 
individual diagnostic criteria and reporting form. 

Results showed that 29 per cent used a standardized angle of 
60°, A variable angle of 30°-60° was used by 71 per cent of 
respondents. Any change of Doppler angle will alter velocities 
within a given stenosis. For the 26 laboratories, there were more 
than 18 different individual criteria used for determining the 
degree of carotid stenosis. Findings were then reported as 
diameter reduction by 58 per cent, area reduction by 21 per cent 
and 17 per cent used both. To understand whether this variance 
could affect patient management, a single stenotic lesion was 
assessed by an independent sonographer. Doppler angle was 
varied at 30°, 60° and 70°. Resulting velocities were applied to 
individual laboratory diagnostic criteria. A predetermined cut-off 
point of 70 per cent was assigned to recommending possible 
surgical intervention. At a Doppler angle of 50°, four 
laboratories would consider this lesion as appropriate for 
surgery. At 60°, 13 laboratories would recommend surgery. At 
70°, all laboratories indicated surgery. 

Variance in carotid duplex methodology can change findings 
such that a patient’s management may be altered. Further 
standardization of vascular laboratories will resolve this problem. 


Is it time for a randomized trial of local versus general 
anaesthesia for carotid endarterectomy? 


M. J. Gough, T. A. J. Calvey, A. J. McCleary, A. 
Bodenham and A. I. D. Mayor, General Infirmary, Leeds, 
UK 


Although carotid endarterectomy (CEA) performed under local 
anaesthesia (LA) allows optimum cerebral monitoring and 
maintains cerebral autoregulation it is suggested that 
hypertension and catecholamine release increase cardiac 
morbidity. A recent meta-analysis of non-randomized studies 
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(2070 LA, 3447 general anaesthesia (GA)) suggests that ceath 
(0-82 versus 1-16 per cent), stroke (1:98 versus 5:31 per cent) and 
myocardial infarction (MI) (0-6 versus 1-3 per cent) are less 
frequent in patients having LA. 

In a prospective study 89 CEAs were performed under LA 
(superficial and deep cervical plexus block; 20ml 05 per cent 
bupivacaine, 20m! | per cent prilocaine) and 101 under GA 
(img alfentanil, 05-20 per cent isoflurane, nitrous cxide/ 
oxygen). Although nen-randomized, patients had a free chowe of 
the type of anaesthetic. The sex ratio (LA M:F 65:24; GA 
57:44), mean age (67-9 versus 68-1 years) and history of 
ischaemic heart disease (31 versus 34 per cent), hypertension (66 
versus 56 per cent). smoking (52 versus 64 per cent) and diabetes 
(11 versus 14 per cent) confirmed that the two groups were 
similar, as did the indications for surgery (LA versus GA: 
transient ischaemic attack 38 versus 38 per cent; cerebrovascular 
accident 33 versus 32 per cent; amaurosis 23 versus 25 per cent; 
asymptomatic 6 versus 5 per cent; presence of greater than 70 
per cent bilateral stenoses 37 versus 35 per cent). 





Local anaesthesia General anaesthesia 





(n= 89) (a = 101) 
Shunted 15 (17) 67 (67) 
Stump pressure 46 (52) 67 (67) 
<50 mmHg 
30-day stroke rate 0 (0) 4 (4)* 
Perioperative MI 1 (1) 3 (3) 
Death 161) 2 (2) 





Values in parentheses are percentages. *P = 0-057 versus LA; 
P = 0046 versus LA for combined stroke/M] 


These results sapport the concept that all complications of 
CEA may be less frequent when surgery is performed under LA, 
and reinforce the seed for a prospective, randomized trial. 


Identification of the unstable carotid plaque 


T. J. Tegos, A. N. Nicolaides, T. S. El-Atrozy, S. 
Dhanjilm, M. Sebetai and D. Thomas, St Mary’s Hospital, 
Imperial College, London, UK 


The aim of this stady was to determine the relationship between 
ultrasonographically evaluated carotid plaque echolucency, the 
degree of carotid stenosis on duplex imaging, the incidence of 
ipsilateral cerebrali infarction on computed tomography (CT) and 
cerebrovascular symptoms, 

One hundred and ten consecutive patients referred for the 
evaluation of carctid stenosis with 149 plaques, 59 symptomatic 
and 90 asymptomatic, having 50-90 per cent carotid stenosis 
were studied. Ultrasonographic images of the plaques were 
standardized by computer so that the grey scale median (GiSM) 
of blood was 0-3 and of adventitia 180-200 on a linear scale 
0-255 (interobserver variability, r=0-93). The GSM _ of the 
plaque was used as a measure of plaque echolucency. The 
stenosis was evaluated by duplex imaging, and the presence or 
absence of ipsilateral cerebrovascular symptomatology and CT 
infarction was noted. 

GSM less than 45 and stenosis less than 70 per cent identified 
a group with a 34 per cent incidence of symptomatic plaques and 
39 per cent incidence of plaques associated with ipsilateral 
cerebral CT infaretion. GSM less than 45 and stenosis more than 
70 per cent identified a group with incidences of 62 and 52 per 
cent respectively (high-risk group). GDM more than 45 and 
stenosis more than 70 per cent identified a group with 
corresponding incidences of 20 and 25 per cent, and GSM more 
than 45 and stenosis less than 70 per cent identified a group with 
incidences of 4 ard 17 per cent respectively (P < 0-05, 7° test). 

These results indicate that computer-based plaque 
characterization and degree of stenosis can identify plaques at 
high risk of cerebral infarction and symptoms, aspects which 


have potential application in the management and natural history 
studies of carotid plaques. 


S-nitrosoglutathione, a targeted nitric oxide donor, 
reduces embolization following carotid endarterectomy 


J. Malloy, P. Baskerville, S, Fraser, J. Martin and H. 
Marcus. King’s College School of Medicine, London, UK 


Cerebral embolism is the major cause of stroke, but current 
antiplatelet and antithrombotic medications are suboptimal. 
Assessment of new agents is limited by a lack of in vivo models 
in which to evaluate their action. Carotid endarterectomy (CEA) 
creates a thrombogenic surface by endothelial denudation. The 
authors have previously demonstrated frequent embolic signals 
in the ipsilateral middle cerebral artery (MCA) of patients 
following this procedure using transcranial Doppler 
ultrasonography, despite aspirin therapy. An in vivo model of 
cerebral embolization has been developed in which the action of 
S-nitrosoglutathione (GSNO), a targeted nitric oxide donor, has 
been tested. 

Twenty-four patients (12 control, 12 GSNQO) were recruited 
before CEA. All were pretreated with aspirin 300 mg daily for 
at least 1 week before surgery. Transcranial Doppler 


induction of anaesthesia and continued for 2 hours from skin 
closure. All data were recorded to digital audio tape for later 
blinded analysis offline. 

There was a significant reduction in the number of embolic 
signals detected during the 3-h period in the GSNO group: 
controls mean(s.d.) 59-58(61:54) (median 38:5); GSNO 
{2-42(16-63) (median 7-5) (P = 0-0078, Mann-Whitney U test). 

Significant platelet aggregation and embolization occurred 
despite aspirin therapy. The targeted nitric oxide donor, GSNO, 
reduced embolization rates. This model allows the efficacy of 
new antiplatelet and antithrombotic agents to be determined 
using small patient numbers. 


Macrophage infiltration within the cap of carotid plaques 
predicts the onset of cerebral ischaemic symptoms 


T. Husain, C. R. Abbott, D. J. A. Scott and M. J. Gough, 
General Infirmary, Leeds, UK 


Numerous studies have attempted to correlate clinical history 
with carotid plaque morphology but the mechanisms by which 
intraplaque factors precipitate the development of symptoms is 
largely undetermined. In coronary and aortic atherosclerotic 
lesions, macrophage infiltration of plaques, particularly within 
the cap and shoulder regions (SH), is associated with plaque 
instability. 

Twenty-nine carotid endarterectomy specimens have been 
assessed using haematoxylin and eosin, Van Gieson and 
immunostaining with antimacrophage (HAMS56) monoclonal 
antibody. Computerized planimetry was used to quantify the 
percentage area eccupied by macrophages in the cap, SH and 
the entire sclerotic component (SC) of the plaques. These results 
were then correlated with the interval between the patient’s last 
ipsilateral carotid territory symptoms and surgery. 

Mean(s.e.m.) macrophage concentrations in the SC, SH and 
cap were 0-9(0-40), 157031) and 2°52(0:46) per cent 
respectively (SC versus SH P = 0-03; SC versus cap P = 0-002; SH 
versus cap P = 0-0173). While no relationship existed between the 
macrophage concentrations of the SC and the SH and the history 
of cerebral ischaemic events, there was a significant negative 
correlation between cap macrophage concentration and the time 
since the patients last ipsilateral ischaemic symptom 
(P = 0-0177). 
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Macri phage infiltration of plaques, particularly in the cap, 
may promote plaque instability and could be important in the 
pathogenesis of symptomatic cerebral ischaemia. 


Is carotid endarterectomy a safe operation in the elderly? 


R. M. Pemberton, A. Reid, N. J. M. London, P. R. F. Bell 


and A. R. Naylor, Leicester Royal Infirmary, Leicester, UK 


While the incidence of thromboembolic stroke increases with — 
age, general practitioners are less likely to refer patients aged — 
over 70 years for carotid endarterectomy (CEA) because of a 

perceived higher operative risk. To determine the validity of this ` 


assumption a prospective audit of the risk of death and/or stroke 
in elderly patients undergoing CEA was undertaken. 

Two hundred and thirty-five consecutive CEAs were 
performed in patients aged 70 years or more (median age 75 
(range 70-88) years) between January 1992 and July 1997, All 
had an ipsilateral stenosis of greater than 70 per cent, and one- 
third had contralateral occlusion or severe stenosis. Exclusion 
criteria operation were a concurrent illness giving an 
d survival of less than 2 years, dementia or an inability 
independent living. Endarterectomy was performed 
rmotensive normocarbic general anaesthesia with 
systemic heparinization, routine patching and shunting, and 
monitoring by transcranial Doppler and angioscopy. During this 
time 317 CEAs were performed in patients aged less than 70 
years. 









-e Death/ Death/ 
disabling stroke any stroke 


Patient age No. of CEAs 


NEAR MHLA ORs? 





40-69 years 317 9 (2:8) 14 (4-4) 
70-90 years 235 6 (2-6) 9 (38) 


TTE meenen a Eea 
Values in parenthesis are percentages 


The commonest single cause of morbidity was postoperative 
throm (six of nine patients). 








The dings suggest that CEA can safely be performed in 
selecte tients and that age alone should not exclude 


n for surgery. 


Management and outcome of 50 carotid sheath tumours 


N. W. Cheshire and A. O. Mansfield, St Mary’s Hospital 
Imperial College, London, UK 


Between 985 and 1997, 50 carotid sheath tumours in 45 patients 


were managed. Forty-five surgical excisions were undertaken in 
39 patients of whom four had bilateral tumours. Median age at 
presentation was 43 (range 20-79) years and tumours were 
almost twice as frequent in women (female to male ratio 19:1). 
Previous exploration had been performed on 20 tumours. 
Preoperative nerve deficits were present in five patients (three 
involving X and XII nerves, one IX, X and XH nerves, and one 
Horner’s syndrome). Thirty-five tumours arose from the carotid 
body, seven from the vagus nerve, one was a glomus jugulare 
tumour and two were sympathetic schwannomas. Of the carotid 
body tumours, two had metastases and 34 were completely 
excised; 19 required external or internal carotid artery excision. 









Ten tumours were adherent to cranial nerves, resulting in four 


permanent XII nerve palsies. Of the patients with vagal tumours, 
one had neuroendocrine secretion. Two of these seven patients 
required excision of an involved XII nerve. Both schwannomas 
and the jugulare tumour were successfully excised. There was 
one death from a subarachnoid haemorrhage. At mean follow-up 
of 5-9 years, two tumours have recurred and required re-excision. 

These data demonstrate that surgical excision of tumours 
within the carotid sheath can be undertaken with acceptable 
morbidity and mortality rates, and a low incidence of recurrence. 
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Early discharge after carotid endarterectomy reduces cost 
without increasing complications 


A. J. P. Sandison, M. Brooks, C. H. Wood and P. R. 
Taylor, Guy's Hospital, London, UK 


Reducing the cost of carotid endarterectomy (CEA) is 
important, but must not cause an increase in complications. A 
prospective audit of investigations, results, hospital care and 
surgical outcome was undertaken over 5 years to evaluate the 
procedure. A patient survey on early discharge was also 
performed. 

Median length of stay has reduced from 7 to 2 days including 
one night before operation, saving £750 per procedure. 
Overnight observation in the intensive care unit was replaced in 
1993 by 4 hours of observation in the recovery suite, saving 
£1500 per procedure. Since 1995, angiography was only used 
when duplex findings were unclear, saving £240 per procedure. 
Cerebral computed tomography has been restricted to patients 
presenting with stroke. Complication rates have not altered - 
despite these changes. One patient was readmitted within 30 
days. Over 80 per cent of patients were pleased with early 
discharge. 





Cost Stroke Total Re- 
Median saving and death neurological Other admission 





Stay per rate events compli- within 
Year {days} CEA (£) (%) (o) cations 30 days 
1992 7 9 0 of 24 (0) 0 of 24 (0) 2 0 
1993 4 1800 3 of 34(9)*  3o0f34(9)* 2 Q 
1994 3 2100 0 of35 (0) Oof35(0)* 2 Q 
1995 2 2490 3 of 31 (6)* 4o0f51(8)* 1 0) 
1996 2 2550 2 of 67 (3)* )  2of67(3)* 3 i 
Total 8 of 211 (3-8) 9 of 211 (43) 10 1 


ee Soe, 
Values in parenthesis are percentages. *P not significant versus 1992 © 
(Fisher's exact test) 


Discharge from hospital the day after CEA is possible in over 
90 per cent of patients without an increase in early readmission 
or complications, and is a safe way of increasing the cost 
effectiveness of CEA. 


Maintaining vascular services and staying out of the red 


R. F. M. Wood, J. D. Beard, J. A. Michaels, P. A. Gaines 
and A. E. Watson, Northern General Hospital, Sheffield, 
UK 


In most Trusts, vascular activity forms part of the general 
Surgical contract. The ‘average specialty cost’ of a surgical 
episode in this hospital is £880, considerably less than the real 
cost of treating a patient with arterial disease. Savings on minor 
surgery may compensate for this discrepancy as far as the 
contract with the local health authority is concerned. However, 
centres undertaking specialized tertiary referrals from 
surrounding health authorities under block contracts may find 
that this work constitutes a major ‘loss leader’. 

This vascular unit, which provides a tertiary service for a 
population approaching two million, had a shortfall on income 
for direct costs in 1995-1996 of £88,000. Surrounding purchasers 
were only prepared to negotiate on the basis of real additional 
costs incurred. The ‘bottom up’ costs of each case referred in 
during 1995-1996 were therefore calculated, including the cost 
of items such as minutes in theatre, radiology disposables, drugs, 
staff costs, length of stay, etc. This allowed accurate pricing of 
major vascular surgery such as ruptured aneurysm (£8702) and 
major emergency reconstructive surgery (£3436). On the basis of 
these costings an additional £100,000 of funding was secured 
from surrounding health authorities in the 1996-1997 
contracting round. This has enabled the unit to cope with its 
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previous overspend and has helped fund an additional consultant 
post. 


Outpatient management of deep vein thrombosis 


M. H. Thomas, V. O’Neill, C. Tovey, M. Creagh and 
D. F. O'Shaughnessy, St Peter’s Hospital, Chertsey, UK 


Patients with deep vein thrombosis (DVT) conventionally reeeive 
inpatient treatmen: with up to a week of intravenous heparin 
and conversion to warfarin. This study assessed the efficacy and 
safety of treatment with subcutaneous low molecular weight 
heparin (tinzaparin) administered once a day to outpatients. 

During 1995, 632 patients attended the accident and 
emergency department with a possible diagnosis of DVT. They 
were initially screened using light reflection rheography (LRR), a 
previously validated technique, and those suspected of DVT then 
proceeded to venography and in some cases duplex imaging as 
well. Some 427 patients were LRR negative. Of the 205 who 
proceeded to venography, 110 had a venogram that was negative 
for DVT and 95 had a positive venogram. Ninety-one patients 
were treated according to the protocol, 11 had malignant disease, 
four had thrombephilia and the rest (84 per cent) were 
idiopathic cases. 

Patients were weighed and given appropriate doses of 
tinzaparin and warfarin, then discharged home with a 
prepackaged treatment kit containing syringes, tinzaparin, 
warfarin and an instruction sheet. A district nurse visited to 
perform the subsequent five daily injections. Patients attended 
the next anticoagulation clinic, held twice weekly, to have their 
warfarin dose monitored. There were no thrombotic or embolic 
complications in any patient. No bleeding occurred during the 5 
days on tinzaparin although there were two episodes of minor 
bleeding on warfarin. Over 725 hospital bed days were released 
by the use of this regimen. 

The outpatient management of DVT is effective and safe. 


Relationship between sex, symptoms and signs of venous 
disease and the results of colour flow duplex scanning: a 
population-based study 


A. W. Bradbury, C. J. Evans, A. J. Lee, C. V. Ruckley and 
F. G. R. Fowkes, Royal Infirmary, Edinburgh, UK 


The relationship between sex, venous symptoms and signs, and 
duplex findings in the general population was defined. Some 
1566 subjects (699 men, 867 women) aged between 18 and 64 
years, randomly selected from the registers of 12 family practices, 
underwent an interview, clinical examination and colour flow 
duplex scanning of both legs. 

Women were more likely to have a history of varicose veins 
(13 versus 7 per cent, P<O0-O01, y7 test), phlebitis (4 versus | per 
cent, P<0-01) but not leg ulcer {0 versus 1 per cent, P< 0-01); 
and to complain of leg heaviness/tiredness (26 versus 14 per cent, 
P<0-04}, swelling 20 versus 7 per cent, P< 0-01), ache (49 versus 
28 per cent, P<O-0O1) and cramps (38 versus 31 per cent, 
P<0-01}. However, on examination, women were less likely to 
have superficial varices (23 versus 32 per cent, P<0-01), skin 
changes of chronic venous insufficiency (CVI) (5 versus 9 per 
cent, P< 0-01), or reflux exceeding 05s in the femoral (4 versus 
9 per cent, P<0-0!) and popliteal (8 versus 14 per cent, P<0-01) 
veins. There was no difference with respect to superficial reflux. 
There was a weak association between symptoms, superficial 
varices and superficial (but not deep) venous reflux on duplex in 
women (P=(0-05). In men there was a significant association 
between symptoms and skin changes of CVI (P<0-01), but not 
between symptoms and reflux on duplex imaging. 

Although ‘venous’ symptoms are significantly more common in 
women, men have a higher prevalence of superficial and deep 
venous disease on clinical and duplex examination. There is an 
inconsistent correlation between ‘venous’ symptoms, examination 
and duplex findings, particularly in women. 


Prevention of leg ulcer recurrence: a role for the vascular 
surgeon? 


A. S. K. Ghauri. J. G. Sullivan, M. R. Whyman, J. R. 
Farndon and K. R. Poskitt, Cheltenham General Hospital, 
Cheltenham, UK 


Prevention of recurrent venous leg ulceration is a difficult and 
underestimated management problem. The aim of this study was 
to assess the influence of a vascular-led community ulcer service 
and venous surgery on long-term recurrence rates. 

Vascular-led community clinics were introduced in 1995 with a 
one-stop assessment including ankle: brachial pressure index and 
venous duplex imaging. Patients were treated with compression 
bandaging and venous surgery was advised if superficial venous 
disease alone was detected. All healed patients received 
compression hosiery and were reviewed every 3 months. 
Recurrence at 6 and 12 months in all healed ulcers was recorded 
in 1994 and again in 1996 after introduction of the vascular-led 
clinics. 

Vascular-led ulcer clinics reduced 6-month recurrence rates 
from 42 to 13 per cent and 1-year recurrence rates from 48 to 15 
per cen: (P<0-01). Venous surgery further reduced 1-year 
recurrence from 20 to 5 per cent (P<0-05). Ulcer recurrence 
was higher in the first 6 months compared with the second 6 
months after healing (P< 0-01). 





Ulcerated Ulcerated 
Before ulcer Ulcer limbs limbs (with 





clinics clinics (no venous venous 
(1994) (1996) surgery) surgery) 
Limbs 113 119 80 39 
6-month 47 (42) 15 (13)* 13 (16) 2 (5) 
recurrence rate 
l-year 54 (48) 18 (15)* 16 (20) 2 (5) 


recurrence rate 





Values in parentheses are percentages. *P<0-01 versus before 
ulcer clinics (7° test); ~7P<0-05 versus no surgery (Fisher's exact 
test) 


A vascular-led ulcer service reduced venous ulcer recurrence. 
Lowest recurrence rates were seen in ulcerated limbs following 
venous surgery to superficial reflux. Colour venous duplex 
scanning is therefore essential in venous ulcer assessment. 


Outcome of surgery for short saphenous vein reflux 


S. Dimitri, P. R. Edwards, S. Kenny and L. de Cossart, 
Countess of Chester Hospital, Chester, UK 


Short saphenous vein (SSV) surgery is more complex than that 
for the long saphenous vein (LSV). There is little in the 
literature to indicate the specific risks of the operation. A review 
of the outcome of SSV surgery from data collected prospectively 
in a smgle hospital is presented (1989-1996). Data were 
extracted from pro formas in the notes and a computerized 
database. 

One hundred and twenty operations were performed (10 per 
cent of all superficial venous surgery). All surgery was performed 
by experienced surgeons. The vascular surgeons now undertake 
all SSV surgery. All patients underwent continuous wave 
Doppler (CWD) as outpatients; inexperienced surgeons tended 
to miss popliteal fossa reflux more often. Venous duplex imaging 
is now the norm before surgery but has increased over the years 
(1989-1991, none; 1992, six of 16; 1993, three of seven; 1994, 25 
of 29; 1995, 39 of 44; 1996, 18 of 18). 

Total morbidity was 17 per cent and the mortality rate was 2 
per cent. Complications included paraesthesia (10 per cent), 
residual veins (4 per cent), wound infection (4 per cent), swelling 
(4 per cent) and deep vein thrombosis (2 per cent). There were 
two deaths, one from a pulmonary embolism in a patient 
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undergoing combined LSV and SSV surgery and one from a ` 


ruptured liver in a patient on anticoagulants. 


An unexpectedly high level of morbidity has been 


demonstrated. Patients should be aware of the risks especially in - 


combined procedures. Duplex imaging helps to ensure that the 
correct procedure is undertaken, as an inexperienced operator 
with CWD examination may miss SSV reflux. 


Systematic review of the randomized controlled trials of 
exercise therapy for intermittent claudication 

G. C. Leng, on behalf of the Cochrane Peripheral 
Vascular Diseases Group, Oxford, UK 


A systematic review was performed to determine whether. 


exercise is an effective treatment for intermittent claudication. 
Two authors independently extracted details of trial quality on 
all randomized controlled trials of exercise versus control. or 
versus medical or surgical therapy in patients with intermittent 
claudication, and data on walking distance, measures of 
underlying disease and cardiovascular events. Meta-analysis was 
performed using the Peto method. 

Nine trials were identified; five compared exercise with an 
untreated control group; two compared exercise with 
i Hon (surgery and angioplasty); and two with drug 
regimens {antiplatelet therapy and pentoxifylline). Exercise 
therapy significantly improved maximal walking distance (odds 
ratio (OR) 651 (95 per cent confidence interval {c.i.) 





4:36-8-66))}, with an overall improvement in walking ability of- 


150 (range 74-230) per cent. Exercise significantly increased 
walking distance compared with angioplasty at 6 months (OR 
2-17 (95 per cent c.i. 1:32-3-03)) and antiplatelet therapy (OR 
1-06 (95 per cent c.i. 0-15-1-97)), but did not differ significantly 
from surgical treatment, and was less effective than pentoxifylline 
(OR ~—(45 (95 per cent c.i. — 0-66 to 0:24)). Exercise did not 
have a significant effect on the ankle:brachial pressure index 
(ABPI) or calf blood flow, and these outcomes were similar after 
angioplasty or antiplatelet therapy. Surgery significantly 
improved the ABP] (OR —0-27 (95 per cent ci. — 037 to 
~ 0-17)), but was associated with a higher rate of adverse events 








(18 per cent) and death. 

Exercise is of significant benefit to patients with claudication, 
but further studies are required to determine the longer-term 
benefits of exercise compared with other successful treatments 


surgery and pentoxifylline, and to evaluate the cost 
effectiveness of different exercise regimens. 


Total antioxidant capacity in patients with peripheral 
vascular disease is dependent on nutritional status rather 
than the severity of ischaemia 


J. M. Robinson, I. Spark, S. Homer-Vanniasinkam. M. J. 
Gough, R. C. Kester and D. J. A. Scott, General Infirmary, 
Leeds, UK 


Previous work indicates that a reduced total antioxidant capacity 
(TAC) increases the risk of postoperative infection in patients 
undergoing femorodistal bypass. It is not known whether such a 
reduction is dependent upon the severity of ischaemia or the 
patient’s nutritional status. Thus the TAC and nutritional status 
of two groups of patients with differing severities of vascular 
disease was assessed (14 (nine men; median age 72 years) with 
critical limb ischaemia (rest pain, ankle pressure less than 
50 mmHg). and 13 claudicants (seven men; median age 68 years)) 
and compared with that of ten controls (six men; median age 64 
years). Nutritional status was assessed by mid-arm circumference, 
triceps skin fold thickness, body mass index, lean body mass, 
maximum voluntary contraction (hand grip dynamometer), 
bioelectrical impedance, and levels of serum albumin, 
prealbumin and transferrin. 

Patients with peripheral vascular disease had a lower median 
TAC than controls (752 versus 1130 umol 1-', P=0-05, Mann- 
Whitney U test) although there was no difference between 
claudicants and patients with critical ischaemia (789 versus 72] 
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umol I-'). However, TAC did correlate with maximum voluntary 
contraction (r,= 0-64, P=0-037), lean body mass (r,=0-60, 
P = 0:043) and serum transferrin level (r, = 0-67, P = 0-02). 

These results indicate that TAC is influenced by nutritional 
status rather than the severity of ischaemia. 


Axial flow fields in a cuffed end-to-side anastomosis: 
effect of disease progression and angle in a simple in vitro 
model 


L. D. Wijesinghe, S. W. Smye and D. J. A. Scott, St 
James’s University Hospital, Leeds, UK 


The addition of a distal vein cuff to a femorotibial 
polytetrafluoroethylene graft may improve patency but does not 
prevent the formation of intimal hyperplasia (IH). A flow vortex 
exists at the ‘heel’ of the cuff where shear stress is low and 
bloodborne factors which take part in thrombus formation or 
promote IH have an increased residence time. Little is known 
about the behaviour of this vortex with changing flow rate caused 
by disease progression. 

A flow circuit driven by a pulsatile pump was connected to 
polished glass models of standard or cuffed (height 1 or 2em) 
end-to-side anastomoses (ESAs) (inflow diameter 6 mm; outflow 
diameters 2mm, angles 15, 30, 45, 60°). The proximal outflow 
channel was occluded 2cm from the heel. The motion of 
illuminated particles was captured on video and analysed frame 
by frame to measure the maximum vortex height. Flow rate was 
altered by a clamp on the inflow or outflow tubing simulating 
progression of disease. 
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Flow rate (ml min`!) 
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60° RI 79 83 113 113 113 175 172 17⁄4 
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Values in the table are vortex height in pixels (median of five 
measurements}. P<0-05 (15° versus 30°, 30° versus 45°, 45° versus 
60°, Mann-Whitney U test) 


l-em cuff 2-cm cuff 








Vortex height does not change with flow rate for a given cuff 
angle and ESA type, but increases with anastomotic angle 
(P <0-05, analysis of variance) and cuff height. The development 
of TH may be favoured by a tall cuff (large vortex) whereas a 
long and low cuff (shallow angle ESA, small vortex) may be able 
to better accommodate any IH before it causes a significant flow 
reduction. Although the smallest vortex is in a shallow standard 
ESA, the anastomosis volume may not be large enough to 
compensate for any IH that develops. 


Prospective randomized trial of distal arteriovenous fistula 
as an adjunct to femoroinfrapopliteal bypass using 
polytetrafluoroethylene 


A. Hamsho, D. M. Nott and P. L. Harris, Royal Liverpool 
University Hospital, Liverpool, UK 


Formation of a distal arteriovenous fistula (AVF) has been 
advocated as an adjunct to prosthetic femoroinfrapopliteal 
bypass as a means of improving graft patency by augmenting 
blood flow above a thrombotic threshold velocity. 

Over 6 years, 89 patients undergoing femoroinfrapopliteal 
bypass with polytetrafluoroethylene (PTFE) for critical ischaemia 
were randomly allocated to either AVF (n=48) or control 
(1 = 41). All patients had an interposition vein cuff fashioned at 
the distal anastomosis. Graft patency and limb salvage were 
assessed by means of life-table analysis. 
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Early trends in favour of AVF in the first 6 months were lost 
by 2 years. Graft patency with AVF after 6, 12, 18 and 24 menths 
was 87, 55, 48 and 33 per cent respectively compared with 63, 43, 
38 and 26 per cent for controls (P > 0-2, log rank test). The limb 
salvage rate at 24 months in patients with an AVF was 59% per 
cent compared with 63 per cent in controls (P>0-3, log rank 
test). 

The results of this prospective randomized controlled trial 
indicate that formation of a distal AVF confers no significant 
advantage in graft patency or limb salvage over interpositior of a 
vein cuff in patienis having a long, distal PTFE graft for critical 
ischaemia. 


Infected infrainguinal grafts: the advent of methicillin- 
resistant Staphylecoccus aureus 


R. T. A. Chalmers, A. Mireskandari, G. Stansby, N. 
Cheshire, A. N. Nicolaides, A. O. Mansfield and J. H. N. 
Wolfe, St Mary's Hospital, Imperial College, London, UK 


Infected infrainguimal bypass grafts pose a major threat to life 
and limb. Twenty-six patients with 27 infected infrainguinal 
grafts treated between January 1991 and July 1997 were studied 
retrospectively. 

The study group comprised 18 men and eight women of 
median age 66 (range 44-88) years. There were 17 infected 
femoropopliteal (16 prosthetic, one vein) and ten infected 
femorodistal (nine prosthetic, one vein) grafts. The median time 
from graft placement to infection was 3 (range 1-36) menths. 
Eighteen patients presented with groin symptoms (sinus, false 
aneurysm or bleeding). Six were treated initially with local 
therapy (debridement, closed irrigation). Five ultimately required 
complete graft excision. Of these, three had a further Fypass 
placed with limb salvage whilst two required amputation. Of the 
20 patients treated initially by complete graft excision, 15 
eventually required major limb amputation. Between 199.: and 
1995 the infecting organisms were Pseudomonas and methicillin- 
sensitive Staphylococcus aureus. However, of 14 cases treated in 
the past 3 years all have been due to methicillin-resistant S. 
aureus (MRSA). Four patients died during the same admission 
from advanced sepsis. In 1991, a total of 67 infrainguinal grafts 
were placed and two (3 per cent) became infected. The figure for 
the first 8 months of this year is six (11 per cent) of 55 grafts. 

Infection involving an infrainguinal bypass graft is a disastrous 
complication with a high amputation rate, in spite of aggressive 
surgery to attempt limb salvage. MRSA infection has had serious 
consequences, particularly in patients with prosthetic grafts. 


Shared emergency vascular cover between two distric« 
general hospitals: implications for a consultant service 


K. Dawson, R. McFarland, A. Halliday and M. Thomas, 
St Peter’s and Epsom District General Hospital, Epsom. UK 


A rota for weekend emergency vascular cover betweer four 
consultants from two district general hospitals was commenced 
on 1 February 1997. The combined catchment area includes 
§50 000 people with an acceptable vascular workload inc uding 
71 operations for aortic aneurysm, 34 carotid endarterectomies 
and over 300 angiograms/angioplasties in the 12 months 
preceding this study. In the first 6 months of cross-cover all 
vascular emergency operations were performed by consultants 
with no intervals left uncovered. On 14 of 25 weekends there 
were no vascular emergencies requiring a consultant either to be 
phoned or to attend the hospital. The total workload for the 
other i1 weekends included ten vascular operations (ranging 
from one to five per consultant), Emergency aortic aneurysm 
repair was the most common procedure (five of tea). A 
consultant was required to attend one of the two hospitals on 
nine other occasiens (average less than 1h per visit). There were 
13 phone calls (160 min total) during which consultants were 
asked for management advice on other cases. 

The advantages of consultant cover for vascular emergencies 
are obvious. Reservations about travelling time, increases in 


emergency work or two-site cover were unfounded. The amount 
of emergency work generated per consultant was not excessive 
even when added to general surgical rota duties. Based on these 
results the rota is being extended to include another hospital 
with the addition of another consultant surgeon and the rota may 
be widened to include weekdays. 


POSSUM and P-POSSUM: is there a difference? 


L. D. Wijesinghe, T. Mahmood, D. J. A. Scott, D. C. 
Berridge, P. J. Kent and R. C. Kester, St James's 
University Hospital, Leeds, UK 


Physiolcgical and Operative Severity Score for enUmeration of 
Mortality and morbidity (POSSUM) has been proposed as a 
comparative audit tool which avoids the problems of case mix. 
However, it has been shown to overpredict deaths and an 
alternative system (P-POSSUM) was developed to overcome this 
problem. The methods of analysing POSSUM (‘exponential’) and 
P-POSSUM (‘linear’) predictions of death are different. The 
exponential method has not been well described and previous 
comparisons have therefore used the more straightforward linear 
analysis for POSSUM. The aim of this study was to compare the 
ratio of observed to expected deaths (O:E ratio) predicted by 
POSSUM and P-POSSUM using their correct methods of 
analysis in patients undergoing arterial surgery. 

Some 312 consecutive patients (median age 72 (interquartile 
range 65-71) years; 68 per cent men) undergoing carotid 
endarterectomy (CEA; n= 59), aortic aneurysm repair (AAA; 
n=113; 73 elective), femoropopliteal (FP; n=73) or 
femorotibial (FT; n =67) bypass, had their POSSUM and P- 
POSSUM scores calculated prospectively. The 30-day mortality 
rate was recorded using audit data, notes review and mortuary 
records. The O:E ratios were calculated using exponential 
analysis for POSSUM and linear analysis for P-POSSUM. To 
illustrate errors caused by using the inappropriate analysis, 
POSSUM and P-POSSUM were also analysed by linear and 
exponential analysis respectively. 

There were 41 postoperative deaths (13 per cent), 25 in the 
AAA group (four elective); ten after FT; five after FP and one 
after CEA. 





POSSUM G.-E ratio P-POSSUM O:E ratio 





Linear Exponential Linear Exponential 
All 0-59 0-91 1-08 0-62 
CEA 0-66 1-05 0-95 071 
AAA 0-61 1-02 0-99 0-72 
FP 0:59 1-10 0-92 0-55 
FT 0-70 1-00 1-01 0-68 





Both POSSUM and P-POSSUM produce overall O:E ratios 
close to unity when the correct analysis is used. Incorrect use of 
linear analysis for POSSUM or exponential analysis for P- 
POSSUM makes each system appear to overpredict death. 


Premature aortoiliac occlusive disease in young women is 
associated with thrombophilia 


D. J. Adam, A. W. Bradbury, W. P. Stuart, J. A. Murie, 
A. MeL. Jenkins and C. V. Ruckley, Royal Infirmary, 
Edinburgh, UK 


It has been suggested that thrombophilia may be associated with 
the development of premature arterial occlusive disease. The aim 
of this study was to determine the prevalence of thrombophilia 
in young women with isolated aortoiliac occlusive disease 
(AIOD). Twenty-seven consecutive women aged under 50 years 
who presented with isolated AIOD and who underwent surgery 
or pereutaneous angioplasty (with or without stent placement) 
were studied. 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 554-569 


Patients had a thrombophilia screen comprising kaolin clotting 


time, diluted Russell viper venom time (DRVVT) with platelet - 


neutralization, anticardiolipin immunoglobulin (Ig) G and IgM, 


antithrombin IHI activity, protein C activity, total and free protein 
S (immunological), activated protein C resistance activity and - 


genetic test, and factor V (Leiden) genetic test. 





One or more abnormality was detected in ten patients and — 


comprised raised anticardiolipin IgG (five patients), raised 


anticardiolipin IgM (three), prolonged DRVVT not neutralized 
by platelets (three), prolonged kaolin clotting time (one), and — 


low total and free protein S (one). One-third of patients with 
premature arterial disease in this study had detectable 
thrombophilia. All such patients should be screened for 
thrombophilia in order to identify treatable conditions. 


Effect of renal artery stenting on renovascular renal 

failure ; 

M. Pemberton, R. Preston, G. Stansby, C. Griffiths, W. 

Gedroye, A. Al-Kutoubi, D. Taube and J. Wolfe, Si 
Hospital, Imperial College, London, UK 








totic renal artery stenosis is a common cause of 

renal impairment. Percutaneous renal artery 

sty (PTRA) may stabilize or improve renal function in 

40-60 per cent of patients but may be followed by recurrence of 

the stenosis. It is not clear whether such patients should be 

considered for surgery or for stent insertion. The aim of this 

study was to determine the effect of insertion of a renal artery 

stent on the rate of progression of renal failure in patients with 
angiographically proven disease. 

Of 428 PTRAs performed over 6 years, 20 stents were 
deployed in 18 patients (median age 69 (range 45-90) years) 
with renal impairment (median serum creatinine 252 (range 
163-448) umol 1°) and haemodynamically significant native 
renal artery stenoses (more than 50 per cent), The indication for 
stent insertion was recurrent stenosis (nine of 20), ostial stenosis 
(eight of 20), immediate plaque recoil following PTRA (two of 
20) and the presence of aneurysmal, in addition to stenotic. 
disease { 












2 








cases; stent migrated beyond the stenosis during 
deployment. A false aneurysm requiring surgical intervention was 


the only complication. Median follow-up was 7 (range 1-34) 
months. In eight patients reassessed by arteriography. patency 
was confirmed at a median of 6 months. In 15 patients with serial 
serum creatinine measurement, improvement or stabilization in 
renal function occurred in nine. 

Renal artery stent insertion has a high technical success rate 
and low morbidity and may benefit a significant number of 
patients in the short term. None the less prospective comparisons 


of stent deployment with surgery for renal artery stenoses are 


lacking. = 


Vascular access and the vascular surgeon: a survey of 
current practice 

A. Bakran and D. Mitchell, Royal Liverpool University 
Hospital, Liverpool and Southmead General Hospital, 
Bristol, UK 


Haemodialysis is used with increasing frequency in the elderly. 
The demand for vascular access surgery is met partly by vascular 
surgeons, The current practice and attitudes of members of the 
Vascular Surgical Society (VSS) towards this work has been 
surveyed, — 





Some 270 (67 per cent) of 400 members returned the 


questionnaire; of these 64 per cent worked in a district general 
hospital and 36 per cent in a teaching hospital; 67 per cent were 
general/vascular, 28 per cent vascular and 5 per cent vascular/ 
transplant surgeons. Some 54 per cent of respondents provide 
access surgery, predominantly for renal failure. Only 6 per cent 
had a contractual obligation to provide such surgery and 7 per 
cent had an operating list specifically allocated to vascular access. 
Few surgeons have a heavy workload; over half performed fewer 


one of 20). Stents were deployed successfully in 19 of 20 
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than 20 access cases per year, 20 per cent did 20-50 cases, 7 per 


cent 50-100 cases and 3 per cent more than 100 cases per 
annum. : 
some 62 per cent of respondents had experienced vascular 
access during their training and 87 per cent felt that such surgery _ 
would be a valuable part of vascular training. Only 39 per cent of 





respondents’ trainees are currently exposed to vascular access. = 


Two-thirds of respondents felt that there was insufficient 
exposure to vascular access at British meetings with 54 per cent 
supporting increased exposure at the VSS. 

A significant number of vascular surgeons are engaged in 
meeting the increasing demand for vascular access surgery. 
Training programmes in vascular surgery should include an 
adequate grounding in vascular access surgery. 


Does the degree of peripheral vascular disease influence — e 
neutrophil function? $ 


E. P. L. Turton, J. I. Spark, K. G. Mercer, D. C. Berridge, 
R. C. Kester and D. J. A. Scott, St James’s University 
Hospital, Leeds, UK 


Patients with peripheral vascular disease (PVD) have a threefold 
higher mortality rate compared with the general population, 
which is not fully explained by traditional risk factors. Leucocyte 
behaviour is altered in many different diseases and may be 
associated with an adverse clinical outcome. The aim of the 
study was to assess if increasing peripheral vascular ischaemia 
influenced neutrophil activation and degranulation. 

Data were collected from 14 patients with mild/moderate 
claudication (ankle:brachial pressure index (ABPI) 0-8 (range 
0-8--0-9}), 14 patients with severe claudication (ABPI 0-7 (range 
0-6-0-8)), 25 patients with rest pain (ABPI 0-1 (range 0-0-2)) 
and 22 healthy age-matched controls (ABPI 1-2 (range 1-1-1-3)), 
Resting neutrophil count, neutrophil CD11b expression and 
plasma neutrophil elastase were measured. The urine albumin to 


creatinine ratio (UACR) was determined as a marker of systemic 


vascular permeability. 

Patients with rest pain had significantly higher median CD11b 
expression (?< 0-001), plasma neutrophil elastase (P< 0-05), and 
urine albumin leak (P<0-01) than patients with severe 
claudication, mild/moderate claudication and controls. 








Neutrophil 

CD11b Neutrophil 

(mean channel elastase UACR 

fluorescence) (mg I!) (mg mmol~') 
Mild/ 26 (2-0-30) 43-4 (35-3-663) 1-4 (07-27) 

moderate 

Severe 3-5 (29-41) 446 (357-663) 23 (0-6-3-1) 
Rest pain 115 (7-3~15-2)* 803 (44-1-1500) 6-4 (1-0-7-5)* 


Controls 22 (22-32) 57-4 (45-9-66:3)  ©5 (0-0-1-3) 





*P < 001; {P <0-05 versus control (Mann-Whitney U test) 


This study provides evidence for the role of the neutrophil in 
PVD. Increasing tissue ischaemia is associated with increasing 
neutrophil activation and subsequent release of proteolytic 
enzymes with endothelial damage. 


Clonality and restenosis: studies on human vascular 
smooth muscle cell cultures 


P. Chan, R. Johnatty, K. Hopkinson, S. Fairburn, S. 
Nawaz and J. Zhang, University of Sheffield and Imperial 
College at St Mary’s, London, UK 


Restenosis after vascular intervention is largely due to vascular 
smooth musele cell (VSMC) proliferation and matrix secretion. 
Previously, resistance to heparin-induced growth inhibition by 
VSMCs in culture has been linked to bypass graft restenosis in 
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vivo in retrospective and prospective studies. Subpopulations of 
heparin-resistant and heparin-sensitive VSMCs probably occer in 
most individuals, leading to the hypothesis that the resterotic 
lesion may be a clonal growth of heparin-resistant cells. 

VSMCs were cultured from 19 saphenous veins and six 
restenoses. Five to ten random subpopulations of cells from each 
specimen were separated in primary culture, cultured to passage 
two and analysed for heparin response. VSMCs were grown in 15 
per cent serum with or without heparin 100mg ml~'; replenished 
twice weekly, and counted at 0, 7 and 14 days. Heparin inhib:tion 
was quantified as percentage inhibition comparing cell counts at 
day 14 in cultures with and without heparin. Some 215 (164 vein, 
51 restenosis) cell subpopulations were analysed. Subpopulastons 
derived from single samples of normal vein showed extensive 
variation with regard to heparin response (mean sample 
variation 596 per cent, corresponding to s.d. 22-6 per cant). 
Subpopulations derived from restenoses showed significantly less 
variation (mean sample variation 283 per cent, s.d. 18 per cent; 
P=Q-035, analysis of variance, F-test). Restenosis cell 
subpopulations were confirmed to be more heparin resistant than 
normal vein cells {127 versus 373 per cent inhibition; 
P = (00002, t-test). Random subpopulations derived from vein 
showed diversity; random subpopulations from restenosis showed 
relative uniformity. 

These data support the concept that polyclonal subpopulations 
of VSMCs exist in normal veins, and that restenotic lesions 
represent an  oligoclonal selection of heparin-resstant 
subpopulations. 


Increased expression of metalloproteinase 2 in aneurysm- 
derived smooth muscle cells: the primary event in 
aneurysm formation? 


M. M. Thompson. M. Crowther, L. Jones, R. D. Sayers 
and P. R. F. Bell, Leicester Royal Infirmary, Leicester, UK 


Histopathological and biochemical studies of abdominal aortic 
aneurysms (AAAs) have demonstrated widespread elastin 
degradation, which has been attributed to increased levels of 
proteolytic metalloproteinases (MMPs) within the arterial tissue. 
Unfortunately, these historical studies have used established 
aneurysm tissue which makes primary aetiological changes 
impossible to differentiate from secondary degenerative effects. 
To overcome these problems, the present study has characterized 
the properties of isolated vascular smooth muscle cells (SMCs) 
cultured from the aortic wall of patients with either aneurysm or 
occlusive disease. 

Sixteen individual SMC cell lines have been established from 
the aortic walls of aneurysm (#7 =9) or atherosclerotic (a= 7) 
specimens. There was no difference in the proliferatior rate 
between the two cellular groups. The production of MMP-2 and 
-9, in addition to that of their inhibitors TIMP-2 and TIMP-1, 
was quantified by direct assay (ng protein per 10° cells) and 
substrate gel enzymography (OD). 





Cell jire MMP-2 MMP-2 MMP-.9 TIMP- | TUSAP-2 
(zymopram} (ELISA) 

AAA 2-6 (5-8-2) 361 (148-750) 1-2 (0-8-1-6) 677 (354-1014) 49129-90) 

Athero- L4 (1-6-64)° 424 (250-452)" 0-7 {06-08} 613 (363-3349) 8 (0-23) 

aclerotic 





Values are median (range). ELISA, enzyme-linked immunosorbent assay. “P < 005 


versus AAA { non-parametric analysis} 

These results demonstrated an increased production of MMP- 
2 in aneurysm-derived SMCs. Quantification of patients’ serum 
revealed no difference between the groups, neither did 
stimulation by interleukin 1f. However, analysis of MMP-2 gene 
expression by Northern blotting and reverse transcrintase— 
polymerase chain reaction demonstrated a primary 
overexpression of MMP-2 in aneurvsm-derived cells. 

The development of AAAs could be attributed to a single 
genenic locus. Data from this study suggest a primary 


enhancement of MMP-2 expression and production in aneurysm 
cells; MMP-2 may be a strong candidate gene for aneurysm 
development. 


Vascular Surgical Society audit of acute lower limb 
ischaemia: outcomes of treatment and results of a 
validation exercise 


W. B. Campbell, on behalf of the Audit Committee of the 
Vascular Surgical Society of Great Britain and Ireland 


Initial figures from a 3-month audit of 539 cases of acute lower 
limb ischaemia have already been presented, and outcomes of 
treatment have now been analysed. At 30 days (or death/ 
discharge) 70 per cent of limbs were definitely viable, 21 per cent 
after no vascular intervention, 59 per cent after anticoagulation 
only, 73 per cent after immediate embolectomy and 73 per cent 
overall after arteriography (74 per cent following subsequent 
thrombolysis and 81 per cent after bypass grafting). However, 
amputation rates (15 per cent overall) were similar for all types 
of treatment, ranging from 11 per cent after an arteriogram 
followed by embolectomy to 17 per cent after no vascular 
intervention (P not significant), Patients having no intervention 
were significantly older (median 83 years) than the cohort as a 
whole (median 73 years) (P<0-001). The overall mortality rate 
was 22 per cent. 

These patients had been reported by 86 of 182 hospitals asked 
to participate, with substantial differences between regions 
(response rate 0-82 per cent). A validation exercise of 54 cases 
(10 per cent sample) from five non-participating hospitals 
showed no significant difference in age (median 73 versus 77 
years in the 10 per cent sample), admitting specialty (55 versus 62 
per cent vascular). or vascular advice (95 per cent in both). In 
each group 24 per cent had no intervention or anticoagulants, 21 
versus 15 per cent embolectomy (P not significant), and 55 versus 
43 per cent initial arteriograms (P not significant). At 30 days 64 
per cent of limbs were viable and 20 per cent of patients had 
died in the validation sample (P not significant). 

Small numbers of cases, diversity of treatments and selective 
use of different management strategies made direct comparisons 
between individual hospitals unrealistic. There was a variety of 
reasons for hospitals not contributing, but a 10 per cent 
validation sample showed no substantial differences from the 
original audit. 


Criteria for arteriography following duplex evaluation of 
peripheral arterial disease 


S. Aly, K. Sommerville, C. R. Bishop and P. D. Coleridge- 
Smith, The Middlesex Hospital, London, UK 


Arterial reconstruction of the lower limb based on duplex 
imaging is controversial. This study assessed duplex accuracy and 
determined the conditions for which arteriography is mandatory 
following duplex imaging. 

Some 156 patients (97 men, 54 women; mean age 68 years) 
were divided into two groups. Ninety patients (group 1) had 
duplex imaging and arteriography of the lower limb. Duplex 
accuracy was compared with arteriography (gold standard). Some 
66 patients (group 2) had duplex imaging as the main 
investigation. Treatment was based on duplex findings. 
Arteriography was done on request of the surgeon. Duplex 
accuracy was also obtained for this group. The results of both 
groups were analysed and criteria for arteriography were 
obtained. 

Some 3108 arterial segments (group 1) were examined in 177 
limbs by both modalities: 466 arterial lesions were detected. 
Disagreement between duplex imaging and arteriography was 
found in 71 lesions. Duplex imaging had a sensitivity of 92 per 
cent, specificity 99 per cent, positive predictive value 91 per cent 
and negative predictive value 100 per cent with kappa of 
0-87(0-06). Some 2310 arterial segments (group 2) were 
examined in 122 limbs by duplex imaging. Treatment decisions 
are shown in the Table. The criteria for arteriography following 
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duplex | were 1, failure of scanning to visualize an artery of < 
interest: 2, failure of sonographer to comment on the profunda 
femoris, i considered important in clinical management; 3, 
difficult scanning of distal femoral and popliteal arteries; and 4, 
femorodistal bypass graft considered necessary. 





Percentage having 





Treatment No. of patients arteriography 
Discharge 8 (12 0 
Conservative 25 (38) 0 
Balloon angioplasty 21 (32) 0 
Surgery ` 3 (5) 67 
sl os 9 (14) 100 





Values i in parentheses are percentages 


Duplex imaging can be used safely for assessment of 
sheral arterial disease and angioplasty can be planned 
ut the need for diagnostic arteriography. 







of angiographic measurements of internal 
‘tery stenosis between methods and observers 


A. D. Ox, S. E. Robbins, M. S. Whiteley, P. Modi and J. 
Collin, John Radcliffe Hospital, Oxford, UK 


Accurate measurement of carotid artery stenosis is an essential 


prerequisite for evidence-based carotid endarterectomy. Only the ` 


minority of patients in whom carotid duplex sonography is non- 
diagnostic now have carotid angiography. The aim of this study 
was to determine in this selected group the intraobserver and 
interobserver variability in the measurement of percentage 
stenosis; — 

Measurements were made in each case on the angiogram 
showing the greatest stenosis by ‘eyeballing’, calipers and a ruler, 
and jeweller’s (Schindler scale) eyepiece graduated in fifths of a 

imetre. Three independent observers were blinded to the 
nts for each technique and to each other's results. 
er repeated all observations after 2 weeks to assess 
er error. Data were analysed using analysis of 
d the degree of correlation. 
> observers measured 90 stenoses by each of the three 
The correlation coefficients are tabulated. 












Common carotid 


Correlation NASCET  ECST 





Intraobserver error 


Ruler | 0-78 0-81 0-79 

Scale. 0-90 0-87 (194 
Intraobserver error | 

Ruler — : 0-82 ()-94 0-92 

Scale 0-84 0-85 ORG 

Eyeball 0-59 0-54 
Intraobserver error 2 

Ruler — 0-82 0-44 0-80 

Scale. | 0-80 0-84 0-87 

Eyeball 0:74 0-73 





NASCET, North American Symptomatic Carotid Endarter- | 


ectomy Trial; ECST, European Carotid Surgery Trial 


The number of stenoses within each group measured by the | 
ECST and CC denominator methods was similar, but NASCET ~ 
classified 16 per cent more stenoses as mild (less than 30 per — 
cent). NASCET also classified 50 per cent of severe stenoses 


according - to ECST into the moderate group (30-69 per cent). 
There were poor correlations for interobserver and intraobserver 
measurements, and between methods of assigning category of 
stenosis. 7 
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(CC) denominator - 
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The differences among observers and techniques for — 
measuring angiographic carotid artery stenoses are considerable. . 
These measurement discrepancies compound the known — 


differences in percentage stenosis calculated by NASCET, ECST 


and CC denominator methods. 


Fast gadolinium-enhanced magnetic resonance 
angiography: a technique to replace digital subtraction 
angiography? 

J. M. Meaney, A. Mohamed, S. Homer-Vanniasinkam, 
M. J. Gough and I. Robertson, General Infirmary, Leeds, 
UK 


Digital subtraction angiography (DSA) is an invasive procedure 
with small but finite risks (vascular trauma, contrast reaction, 
radiation}. Magnetic resonance angiography (MRA) avoids these |. 
problems although standard time-of-flight imaging is slow and —. 
may not differentiate between tight stenoses and occlusions. A 
novel technique of MRA (gadolinium-enhanced contrast 
imaging; MRA-G) and a ‘floating’ table, as used for angiography, 
has been developed. 

Twenty patients (ten with intermittent claudication, ten with 
critical ischaemia; 14 men and six women) underwent DSA and 
MRA-G. Gadolinium (40 ml, 0-1 mmol 1t) was delivered via a 
peripheral vein over 2 min and imaging performed on a state of 
the art 1:5-T magnet. MRA images were acquired in 90s over 
the abdomen/pelvis, thighs and legs (30s each) providing images 
from the diaphragm to the foot. Reformatting allowed 
multiplanar views of all segments after a single contrast injection 
and scan. 

All MRA-G studies were technically successful. Both the 
MRA-G and DSA films were assessed by two radiologists and 
two vascular surgeons. All occlusions/stenoses demonstrated by 
DSA were apparent on MRA-G. Furthermore patent crural 
vessels were detected by MRA-G in four patients when not 
evident on DSA. In all patients the therapeutic decision based 
on MRA-G was identical to that for DSA. 

MRA-G may have a primary role for the rapid, non-invasive 
evaluation of patients with peripheral vascular disease providing 
images of comparable quality to DSA but with additional 
advantages of multiplanar views in all segments, routine 
demonstration of the whole of the intra-abdominal aorta and its 
branches, and enhanced imaging of crural vessels. 


Percutaneous stent grafting of superficial femoral artery 
disease: 1-year follow-up of a pilot study 


L. D. Wijesinghe, D. Kessel, L. Stock, I. Robertson, A. 
Nevelsteen and D. J. A. Scott, St James's University 
Hospital, Leeds, UK 


Endovascular treatment has been proposed as an alternative to 
angioplasty or surgical bypass in patients with disabling 
claudication who have superficial femoral artery (SFA) 
occlusion. A pilot study was carried out to evaluate a balloon- 


mounted stent graft system made of polytetrafluoroethylene with —- 


proximal and distal anchoring stents. 

After ethics committee approval, 20 patients with severe 
claudication (median age 64 (range 48-76) years; 19 men) were 
treated, All had SFA occlusions (median length 17 (interquartile 
range 10-20}cm) and satisfied the entry criteria (two or more 
run-off vessels; minimum SFA diameter at stent anchor sites 
4mm; proximal and distal disease-free anchor sites). Procedures 
were performed under local (seven patients), general (12) or 
epidural (two) anaesthesia using a 9-Fr introducer sheath, 
intravascular ultrasonography (IVUS) and image intensifier. 

Vessel dissection by the introducer sheath accounted for two 
technical failures. Four other procedures were abandoned 
because IVUS measurements were outside protocol 
requirements. Of the 14 stents deployed, five occluded in the first 
month. Collapse of the unsupported section was the cause in 
two. The other three patients declined further intervention. Of 
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the nine stent grafts patent at | year, only three are patent 
without intervention; one had angioplasty of an inflow stenosis 
and five developed significant intimal hyperplasia in the sterted 
sections, requiring angioplasty with or without atherectomy. The 
l-year primary, primary-assisted and secondary patency rates 
were 13, 24 and 36 per cent respectively (standard error 6. 10 
and 11 per cent respectively). There were no deaths. 

Preliminary results using this device are discouraging. If sent 
grafting of SFA disease is to become a viable alternative to 
surgery, fully supponted designs which resist compression may be 
necessary, and the problems of intimal hyperplasia will have to 
be overcome. 


Quality control during endovascular aneurysm repair 


I. M. Loftus, M. M. Thompson, N. Lennard, S. Steele, J. 
Smith, G. Treharne, G. Fishwick and P. R. F. Eel, 
Leicester Royal Infirmary, Leicester, UK 


With endovascular aneurysm repair there remains the potertial 
for complications associated with graft deployment which would 
not occur during conventional surgery. If the technique i to 
achieve widespread acceptance it is essential to minimize such 
complications. The aim of this study was to employ direct 
measurement of aneurysm sac pressure and Doppler dow 
monitoring of the superficial femoral artery (SFA) to ensure 
complete exclusion ef the aneurysm from the circulation. 

An angiographic catheter was passed via an iliac conduit nto 
the aneurysm sac of ten consecutive patients undergeing 
endovascular aortouniiliac repair. This was connected to an 
external pressure transducer allowing pressure monitoring ducing 
and for 24h after the procedure. Flow was monitored in the SFA 
by insenation with a 2-MHz Doppler ultrasound probe. No 
technical defect was found in the deployment of seven of ten 
stents. Aneurysm sac pressure as a percentage of systolic blood 
pressure is shown in the Table. 





24h 
Predeploy- Postdeploy- after 
ment ment Completion operacon 
109 59 ål 32 
pressure 
(Se systolic (95-21) (38-86) (34-75) (27-73) 
pressure) 





Values are median trange) 


In three cases technical problems were detected. In two patients 
the aneurysm sac pressure rose towards completion. Poor SFA 
flow was detected in one and contrast injected into the aneurysm 
sac revealed incomplete iliac occlusion, requiring open ligation. 
The second had good SFA flow and contrast injection revealed 
large patent lumbar vessels. Contrast injection at 24h revealed 
complete exclusion of the sac. In a further patient incomplete 
stent deployment was detected by a rise in sac pressure to 
systolic pressure after balloon deflation. 

Monitoring aneurysm pressure in combination with SFA 
Doppler flow can detect complications of endovascular aneurysm 
repair which can be corrected at operation. 


Longitudinal aneurysm shrinkage following endovascular 
aortic aneurysm repair is a source of intermediate and iate 
complications 


J. Brennan, J. Martin, D. A. Gould, R. D. Edwards, A. 
Bakran, G. L. Gilling-Smith and P. L. Harris, Reyal 
Liverpool University Hospital, Liverpool, UK 


Successful endovascular aortic aneurysm repair results in 
thrombosis and shrinking of the sac, observed as a reduction in 
maximum transverse diameter (known as D3) with serial 
scanning. There are, however, no published data relating to 


alterations in the longitudinal parameter from renal arteries to 
aortic bifurcation (known as H3). 

Patients undergoing endovascular aortic aneurysm repair were 
followed up by the EUROSTAR protocol, with regular 
computed tomography and angiography. Minimum 3-month 
follow-up (median 12 (range 3-18) months) has been completed 
in 25 patients. Aneurysm morphology was analysed according to 
serial changes in H3 and D3, with changes of more than 5mm 
and greater than 2 mm respectively being considered significant. 

Reduction in H3 was observed in 17 patients, of whom eight 
had a concurrent fall in D3. Reduction in D3 alone was only 
seen once. Progressive kinking of the stent graft was seen in 
seven patients, all with combined reduction in H3 and D3, and 
was associated with dislocation of the stump of a bifurcated 
system in two. In the eight patients with H3 reduction alone 
there was one distal endoleak and one iliac limb thrombosis. The 
four complications were salvaged by secondary endovascular 
means (three) and surgery (one). 

Following endovascular aortic aneurysm repair, D3 reduction 
occurs less commonly than H3 reduction, and is not necessarily a 
favourable observation. The previously unreported phenomenon 
of longitudinal shrinkage (H3 reduction), both in isolation and in 
combination with transverse shrinkage (D3 reduction), was 
associated with a significant complication rate. 


Significance of endoleaks after endovascular aneurysm 
repair 


G. L. Gilling-Smith, on behalf of the EUROSTAR 
collaborators 


The presence of an endoleak after endovascular repair of an 
abdominal aortic aneurysm (AAA) may be considered to 
represent failure of treatment since it signifies persistent or new 
communication between the circulation and the aneurysm sac. 
However, the relationship between endoleak, continued 
aneurysm expansion and late aneurysm rupture remains 
unknown. 

Between May 1994 and June 1997, endovascular repair of 
AAA was attempted in 430 patients. Ten patients required 
conversion to open operation and a further 12 died within 30 
days. The remaining 408 patients were followed for a median of 
10 (range 1-36) months. The presence or absence of endoleaks 
and changes in the maximum transverse diameter of the 
aneurysm (MTD) were determined by serial contrast-enhanced 
computed tomography (CT) at 1, 3, 6, 12, 18 and 24 months 
after operation. 

Endoleaks were observed on completion angiography and/or 
predischarge CT in 66 patients (16 per cent). A further 27 
patients developed endoleaks during follow-up. Twenty-four 
leaks closed spontaneously, 27 were treated by additional 
endovascular intervention and three by open operation. One late 
rupture following development of a midgraft leak was 
successfully treated by open operation. Overall there was a 
progressive reduction in MTD during follow-up. However, an 
increase in MTD was observed in more than 20 per cent of 
patients at 12 months and this occurred significantly more 
frequently in patients with endoleaks (Table). 








No endoleak Endoleak 
(a = 141) {n = 42) 
MTD increasing* 11 53+ 
MTD decreasing” e 407 
No change in MTD* 16 TF 
Mean (s.d.) change eZ 2°1(10-7) 


in MTD (mm) 





*Values are percentage of patients; changes in MTD 12 months 
after endovascular repair of AAA: TP <0-01 (z test) 


Continued expansion of the aneurysm is more likely in patients 
with endoleaks but infrequently leads to aneurysm rupture within 
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Story is influenced by secondary closure of endoleaks. 


Gartnavel General Hospital, Glasgow, UK 


July 1993 and July 1996, a total of 80 patients had 
inserted. In 19 patients the stent failed. There were 





seven patients had kissing Palmaz 394 stents and six 
had wall stents. In eight patients the stent blocked immediately; 
radiological salvage was possible in four with good symptomatic 


outcome, In the other four patients, arterial reconstruction ` 
s performed. Only one patient had a successful 


outcome and three eventually required amputation of the lower 
i patients the stents blocked at between 1 month and 
4 years. In two, radiological salvage was attempted but failed and 
arterial bypass surgery was performed which was successful in 
one. Of the remaining nine patients who underwent arterial 
reconstructive surgery, six remain symptom free and three still 
have claudication. 

Although stenting of iliac disease is widespread, experience 
suggests that complications are not uncommon. Surgery rather 
than further radiological intervention is usually needed. 











if surgery. Further follow-up is required to evaluate the — 
fate of these aneurysms and to determine if the ~ 


gam, M. Murphy, J. Moss, A. J. McKay and R. 
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Registry of Endovascular Treatment of Aneurysms: first 
year’s results 


S. Thomas, on behalf of the Joint Working Party of the 
Vascular Surgical Society of Great Britain and Ireland 


The feasibility of endovascular repair of abdominal aortic 
aneurysms has been proven. Until the safety and efficacy of the 
technique has been established, its introduction into clinical 
practice needs to be carefully evaluated. 

The Registry of Endovascular Treatment of Aneurysms 
(RETA) is based on a simple form which is machine readable. 
Between January and December 1996, a total of 139 forms were 
received from the 12 centres in the UK performing this 
technique. A median of nine (range 1-32) procedures were 
performed per centre and all involved a vascular surgeon and an 


interventional radiologist. Twelve aortic tube devices, 63 = 


aortobiihac devices and 64 aortouniiliac devices with additional 
crossover grafts were used. Forty-eight patients were considered 
unfit for conventional surgery. 

At the end of the initial procedure 101 aneurysms (73 per 
cent) were successfully excluded with no complications. Ten 
patients required conversion to open repair and 21 required 
additional endovascular or surgical procedures. At 30 days, 118 
aneurysms (85 per cent) were excluded or had been repaired. 


There were eight persistent leaks (6 per cent), one amputation < 
and 13 deaths (9 per cent). The death rate was related to the — 
fitness of the patient (7 per cent fit and 15 per cent unfit), type = 
of device (4 per cent for tube or bifurcation devices versus 15 per - 


cent for aortouniiliac and crossover) and need for conversion (50 
per cent). 

The preliminary results of the Registry support the need for 
continued evaluation, especially in the longer term. The short- 
term results support the proposal for a randomized trial of 
endovascular versus conventional repair in fit patients and 
endovascular repair versus conservative treatment in unfit 


patients. The appropriateness of conversion following failed =- 


endovascular repair needs careful consideration in unfit patients. 
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Popliteal vein reflux reduces the healing of chron:c 
venous ulcer 


Sir 

I enjoyed the article by Brittenden et al (Br J Surg 1998. 85: 
60-2) in which there was reference to work from our department 
regarding management of patients with venous ulceration with 
saphenous and perforator incompetence alone', These patents 
were healed by ligation of the incompetent saphenous system. 
No perforator ligation was performed as incorrectly stated br the 
authors. | think this is an important distinction. 


S. G. Darke 


vascular Surgery Department 
Royal Bournemouth Hospital 
Castle Lane East 
Bournemouth BH7 7DW 
UK 


1 Darke SG, Penfold C. Venous ulceration and saphenous 
Hgation. Eur J Vasc Surg 1992; 6: 4-9. 


Predicting changes in the distribution of sweating 
following thoracoscopic sympathectomy 


Sir 
Andrews and Rennie (Br J Surg 1997; 84: 1702-4) reiterate the 
myth that, in the treatment of palmar hyperhidrosis, it is 
necessary ‘to divide, or ablate with diathermy, the second, third 
and possibly the fourth thoracic sympathetic ganglia’. The 
sympathetic nerves supplying the upper limb arise from the 
second to the sixth spinal thoracic segments. They join the 
sympathetic trunk after either synapsing in, or passing threugh, 
the segmental thoracic ganglia. They reach the upper limb by 
joining somatic nerves arising from the fifth cervical to the first 
thoracic spinal segments, Le. the brachial plexus. It follows that 
they are present in the sympathetic trunk between the first and 
second thoracic ganglia, Division of the sympathetic trunk oa the 
second rib will interrupt all sympathetic outflow to the hand 
except that which might pass through the nerves of Kuntz or the 
intercostobrachial nerve. 

it has always been my practise to treat palmar hyperhidrosis by 
division of the sympathetic trunk on the second rib with scissors. 
To date, the operation has never failed to produce an immediate 
cure. By restricting the use of diathermy to the inferior ead of 
the divided sympathetic trunk no patient need experience the 
unnecessary complications of ptosis or miosis. 


J. Collin 


Nuffield Department of Surgery 
John Radcliffe Hospital 
Headington 

Oxford OX3 9DU 


Author's reply 


Sir 

I am grateful to Mr Collin for his response to our paper and 
agree that to achieve dryness of the hand a T2 sympathectomy 
alone, either by diathermy ablation or scissor dissecticn, is 
adequate. It had been our practice previously to perform a T2-3 
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sympathectomy, but we are now of the opinion that a T2 
sympathectomy alone is adequate. 

The reason we had previously been performing T2~-4 
sympathectomies was to achieve a simultaneous dryness of the 
axilla as well as the hand. We have found consistently that a T2- 
4 sympathectomy achieves about 80 per cent dryness of the axilla 
as well as the inevitable complete dryness of the hand. 

However, as stressed in our paper, the risk of performing a 
more extensive, Le. T2~4 sympathectomy, is the higher incidence 
of compensatory sweating, and we now recommend a T2-3 
sympathectomy alone for hyperhidrosis of the hand and axilla. 


J. A. Rennie 


Academic Department of Surgery 
King’s College Hospital 
Denmark Hill 

London SES ORS 

UK 


Hereditary breast cancer 


Sir 

We reac with interest the recent Review (Br J Surg 1997, 84: 
1334-9) on hereditary breast cancer, but feel that an important 
area was neglected, namely the management of patients with 
breast cancer in whom a mutation in the BRCA/ or BRCA2 gene 
has been identified. Hill e al. report the risk of breast cancer to 
be as high as 87 per cent by the age of 70 years in women with 
the BRCA/ mutation, and up to 87 per cent by the age of 
80years with the BRCA2 mutation. Breast surgeons will 
undoubtedly be referred an ever-increasing number of women 
with breast cancer who are either known or are subsequently 
found to carry such a gene mutation. It has also been reported 
recently that breast carcinoma in these patients ts of a differernt 
histological type and higher grade than that in controls’. Should 
these patients be treated differently? Do they have a higher 
chance of local recurrence following conservation, and do they 
have a higher rate of contralateral breast cancer? The answers to 
these questions are presently unknown. 

The lifetime risk of subsequent ovarian cancer in such patients 
is said to be 50-60 per cent (references 16 and 30 in article). 
Ovarian ablation as adjuvant therapy for breast cancer in 
premenopausal women has been shown to have similar efficacy 
to chemotherapy in terms of both event-free and overall 
survival’. A survival benefit has been demonstrated for ovarian 
ablation plus adjuvant chemotherapy rather than adjuvant 
chemotherapy alone for oestrogen receptor positive tumours’. 

A logical approach to adjuvant therapy in patients with 
BRCAI or BRCA2 associated breast cancer would be to employ 
laparoscopic oophorectomy which could, at the same time, 
potentially reduce the risk of subsequent ovarian cancer. 


G. J. Hicken 
A. Francis 
S. A. Harries 


Department of Surgery 
Warwick Hospital 
Lakin Road 

Warwick CV34 5BW 
UK 


| Breast Cancer Linkage Consortium. Pathology of familial 
breast cancer: differences between breast cancers in carriers of 
BRCAI or BRCA2 mutations and sporadic cases. Lancet 1997; 
349: 1505—10. 
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2 Scottish Cancer Trials Breast Group and ICRF Breast Unit; adequately controlled study demonstrated no increase in > 





? Guy's: Hospital, London. Adjuvant ovarian ablation versus prevalence of H. pylori infection (47 per cent of perforated ulcers 
G CMF chemotherapy in premenopausal women with versus 50 per cent of controls)’. Two other studies have 


demonstrated slightly higher rates of 24 of 29° and 51 of 73, but 
without including control groups. In contrast to the situation in. 
ulcer bleeding’, there are no trials (randomized or otherwise) 
illustrating that H. pylori eradication alters the natural history of 
ulcer perforation. While it seems reasonable to give anti-H. pylori 
therapy to those with infection, it is essential to recognize that 
the recommended approach of patch repair and antibiotics is not 
yet supported by trial data. Recurrent ulceration and perforation | 
occurs after simple patch repair even if pharmacological acid 


pathological stage If breast carcinoma: the Scottish trial. 
Lancet 1993; 341: 1293-8. 

3 Early Breast Cancer Trialists’ Collaborative Group. Ovarian 
ablation in early breast cancer: overview of the randomised 
trials. Lancet 1996; 348: 1189-96. 





Laparoscopy for the impalpable testis 


SI os 

Godbole et al. (Br J Surg 1997; 84: 1430-2) record the continuing 
use of the inguinal canal as a recognized route for the 
exploration of an impalpable testis and reference three recent 
papers in which this route had been used in 43 boys, with a 
negative result, before referral to a paediatric unit. We must now 
hope that the advice of all these authors to regard this practice 
as ‘unjustified’ will be generally accepted. 












suppression is continued*®. In the author’s own series 16 per cent 
of patients had no easily reversible risk factor (H. pylori or non- 
steroidal anti-inflammatory drugs) showing that H. pylori 
eradication will not affect this substantial subgroup’. 


Well conducted trials have now been performed in the — 


management of patients with bleeding ulcers’, and it would be «~ 
appropriate for similar studies to define the roles of surgery, H. 
pylori eradication and pharmacological acid suppression in the —_ 
treatment of perforated ulcer. 


Since the work of La Roque! in 1931 demonstrated its defects, L L. P. Beales 
it has been general experience that exploration for an impalpable We ae 
testis through the inguinal canal is frequently unsatisfactory; this ees oe 
is because access to the intra-abdominal testis and the tethered ripe d i Heii iterology 
retroperitoneal testicular vessels is so restricted. Frustration with Dostkoime Road pi 
this poor access and experience with Henry’s approach to the ans NiO 3TU 
femoral hernia led (in prelaparoscopy days) to the use of a UK Senge aes 
preperitoneal approach. Using a Weir muscle-splitting incision e 
gave excellent access to a testis some distance above the internal ee Eee Mor, o | ae 3 
abdominal ring and made it easy to mobilize apparently short L Reinbach DH, Cruickshank G, McColl KE. Acute pales ie H 
testicar vesacle : duodenal ulcer is not associated with Helicobacter pylori 






infection. Gut 1993; 34: 1344-7. 


The authors and others have shown how helpful laparoscopy : : | ue Soe ces i 
2 ; : as Bm ; Á i . on a x a ? h ce $ % ~ a] A > i Ar fe St 3 F 3 sai he ote 
can be in selecting patients for whom exploration is useful and it Sebastian M, Chandran VP, Elashaal YI, Sim AJ. Helicobacter 


is then well worthwhile to consider use of the preperitoneal 
approach. We note that they achieved ‘standard’ orchidopexy in 


25 of 32 boys with an intra-abdominal testis and only used the 
Fowler—Stephens procedure on six occasions. In view of the 


difficulties that attend orchidopexy for these testes, it would be 


pylori infection in perforated peptic ulcer disease. Br J Surg 
1995; 82: 360-2. E 
Neg EK, Chung SC, Sung JJ, Lam YH, Lee DW, Lau JY, Ling 

TK, Lau WY, Li AK. High prevalence of Helicobacter pylori 
infection in duodenal ulcer perforations not caused by non- 







steroidal anti-inflammatory drugs. Br J Surg 1996; 83: 1770- 
4 Laine LA. Helicobacter pylori and complicated ulcer disease. 
Am J Med 1996: 100: 525-75. es 
P. F. Jones 5 Bornman PC, Theodorou NA, Jeffery PC, Marks IN, Essel 
G. G. Youngson HP, Wright JP, Terblanche J. Simple closure of perforated 
duodenal ulcer: a prospective evaluation of a conservative 


interesting to know the route used in the 25 orchidopexies and 
the long-term results. 









ent of Surgery 


Depa r management policy. Br J Surg 1990; 77: 73-5. i 
Royal Aberdeen Children’s Hospital 6 Gillen P, Ryan W, Peel AL, Devlin HB. Duodenal ulcer 
Cornhill Road perforation: the effect of H2 antagonists? Ann R Coll Surg 
Aberdeen AB9 2ZG Engi 1986; 68: 240-2. i 
UK > 


1 La Roque GP. A modification of Bevan’s operation for 


R l Early effect of carotid endarterectomy on arterial 
undescended testis. Ann Surg 1931; 94: 314-7. 


blood pressure measured with an ambulatory 






2 Youngson GG, Jones PF. Management of the impalpable monitor 
testis: long-term results of the preperitoneal approach. J Ped 
Sure 1991; 26: 618~20, 
oe Sir 


We were interested to read the article by Dodds et al. (Br J Surg oS 
1997; 84: 1104-6) on the effects of carotid endarterectomy on =- 
arterial blood pressure 2weeks after surgery but disappointed 
ee they did not provide more information about the surgical 
SY ee E | techniques used. 
I read with interest the views of Chung and Li (Br J Sure 1997: They suggested that the fall in blood pressure following 
84: 1491-2) on the impact of Helicobacter pylori on peptic ulcer carotid endarterectomy was a result of increased firing of the 
disease. In particular, it was useful to contrast the implications carotid sinus baroreceptors, as in the postoperative period there 
for surgery between the clear efficacy of H. pylori eradication as would be an increased lateral pressure on the carotid sinus wall 
secondary prevention for ulcer haemorrhage and the balanced (loss of Venturi effect) and an increased radius, thereby 
caution expressed regarding the long-term outlook for anti-H. increasing sinus wall tension (Law of Laplace, T=PR). The 
pylori and endoscopic therapies for gastric outlet obstruction. diameter of the carotid sinus often increases after 
On currently available evidence, however, the authors may endarterectomy without patching', and Eastcott? postulated that 
have overstated the case by implicating H. pylori in the causation the use of a patch in closure would widen the sinus even further, 
of perforated ulcers and in their conclusions concerning the thereby creating a more dramatic reduction in blood pressure. 
effect of H. pylori eradication on perforated ulcers. Until more The type of material used may also be of relevance in affecting 
definitive studies are performed, the aetiological role of #. pylori compliance. It is therefore important to know whether patching 
in perforated ulcer will remain controversial. The only was used for the ten patients in this study. They also mention 


Helicobacter pylori and peptic ulcer surgery 
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that they preserved the carotid sinus nerve ‘where possible’ and 
it would be useful to know how often this was not possible ard 
if these patients also showed a fall in blood pressure after 
2weeks. Finally, we wonder whether there are long-term results 
to compare their results with previous studies, which found ro 
long-term alteration in blood pressure’. 


S. L. Drinkwater 
G. Stansby 
H. H. G. Eastcott 


Department of Surgery 
St Mary’s Hospital 
Praed Street 

London W2 INY 

UK 


1 Angel-James JE, Lumley JSP. The effects of carotid 
endarterectomy on the mechanical properties of the carotid 
sinus and carotid sinus nerve activity in atherosclerotic 
patients. Br J Surg 1974; 61: 805-10. 

2 Easicott HHG. A Colour Atlas of Operations on the Internal 
Carotid Artery, Wolfe Medical Publications, 1984: 31. 

3 Debn CD, Angell-James JE. Long-term effect of carotid 
endarterectomy on carotid sinus baroreceptor function and 
bloed pressure control. Br J Surg 1987; 74: 997-1000. 


Auther’s reply 


Sir 

The haemodynamic and biomechanical effects of carotid 
endarterectomy on carotid sinus function and blood pressure 
regulation are the result of a complex interaction between at 
least three factors: the loss of the pressure gradient across the 
stenosis, the mechanical effect of a patch angioplasty, and 
possibie operative damage to the carotid sinus nerve. Two 
methods are commonly used to measure the effect of surgery: 
(1) measurement of carotid sinus sensitivity such as change in 
heart-rate in response to reduced neck pressure or altered 
arterial pressure; and (2) measurement of blood pressure. In 
their studies Angell-James and Lumley’, and Dehn and Angell- 
James’ both measured carotid sinus sensitivity and both showed 
three types of response after surgery with an inverse relationship 
between carotid sinus nerve function and blood pressure. 
However, such studies are difficult to repeat in groups of patien:s 
large enough to allow the effect of individual factors to te 
analysed over a long follow-up interval, The alternative option is 
blood pressure management, which is itself complicated by the 
variability of blood pressure, and the problems this introduces 
for single measurements. Our primary finding was that, if 
ambulatory blood pressure measurement is used, the effect of 
blood pressure variability is reduced and only small groups of 
patiens are required to show a significant change in the mean 
blood pressure. The study was not powered to show the separate 
effects of stenosis severity, patching or nerve preservation, anc 





so to avoid a type Il error the data on which patients were 
patched were not presented. In considering the mechanical effect 
of endarterectomy the stress-strain relationship for arteries is 
non-linear, and in fact shows an increase in stiffness with strain. 
It is therefore expected that increased arterial diameter 
secondary to increased pressure or a patch angioplasty will result 
in reduced compliance’. The effect on carotid sinus function is 
not so predictable as it depends on whether the carotid sinus 
measures dynamic or static strain’, and the degree of long-term 
adaptation. While a nerve-preserving dissection was employed, 
we did not measure carotid sinus sensitivity and so cannot 
comment on which patients suffered nerve damage. As with 
previous studies, however, we did observe some patients who had 
only a smail fall in blood pressure, and others in whom it was 
much more marked. Finally, the evidence in the literature about 
the long-term effect of carotid endarterectomy requires careful 
interpretation, Dehn and Angell-James’ showed no change in 
mean blood pressure for the whole group at 6 months but there 
was a measurable long-term effect on carotid sinus sensitivity for 
individual patients. Further evidence for there being two 
separate groups of patients is given by Hirschl et al‘, who 
showed that for longer follow-up, an increase in carotid sinus 
sensitivity is associated with reduced blood pressure, while a 
decrease in carotid sinus sensitivity was associated with increased 
incidence of major vascular events. 

We accept the validity of the points raised but recommend 
that a larger study employing measurements of both carotid sinus 
sensitivity and ambulatory blood pressure is required. Such a 
study would appear to be worthwhile if, for some patients at 
least, carotid endarterectomy is associated with a long-term 
reduction in the risk of a major vascular event. 


S. R. Dodds 
A. D. B. Chant 


Department of Surgery 

E Level, West Wing 
Southampton General Hospital 
Tremona Road 

Southampton §016 9YD 

UK 


I Angell-James JE, Lumley JSP. The effects of carotid 
endarterectomy on the mechanical properties of the carotid 
sinus and carotid sinus nerve activity in atherosclerotic 
patients. Br J Surg 1974; 61: 805-10. 

2 Dehn TC, Angell-James JE. Long-term effect of carotid 
endarterectomy on carotid sinus baroreceptor function and 
blood pressure control. Br J Sure 1987; 74: 997-1000. 

3 Seagard JL, Hopp FA, Drummond HA, Van Wynsberghe 
DM. Selective contribution of two types of carotid sinus 
baroreceptors to the control of blood pressure. Cire Res 1993: 
72: 1011-22. 

4 Hirschl M, Kundi M, Blazek G. Five-year follow-up of patients 
after thromboendarterectomy of the internal carotid artery. 
Stroke 1996; 27: 1167-72. 
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at (ed.). 250 x 225m mm. Pp. 325. Two videotapes 
). Hlustrated. 1996. Tuttlingen: Karl Storz. Price not 





entire field of a hee is no hater on era 


nephrolithotomy. The book is also restricted to endourological: 


techniques with rigid instruments; flexible cystoscopy and flexible 
are not covered. It is directed ae. the 





to a trainee Satine his/her urology career. The E are 
written to coincide with the video; this is the concept of the 
video ok. dn this sei pau) the work is ay lors boat Its 







-able to familiarize him or herself with standard 
c procedures. The endoscopic features of a wide range 
of urological conditions have been captured on video, The 
weaknesses are in the quality of the sound and, in places, the 
i The video is on two cassettes with a viewing time of 
yhich is probably too long. The continuous background 
become tedious, but the chapters on transurethral 







prostatectomy and ureteroscopy are particularly good. Despite. 
the rather amateur quality, there is a great deal of interesting 


clinical material presented, but it is of limited appeal to the 
practising urologist with experience in endourological techniques. 
There are likely to be more publications of this type to help 
demonstrate endourological procedures to the urological trainee 
and to familiarize practising urologists with new techniques, 


D. J. Thomas 


Freeh Ho spital 
High Heaton 
Newcastle upon Tyne NE7 7DN 











. Pre Presentations for the MRCS and AFRCS (three 


mm. Pp. 199 pp (vol ] JA 188 pp (vol 2); 191 pp 
Illustrated. 1997. Oxford: Butterworth-Heinemann. 
per volume. 


-volume book contains 111 case presentations intended 
ndidates for the MRCS and AFRCS examinations. Each 
case history is followed by up to ten questions which are then 
answered at an appropriate level by contributors, many of whom 
are national authorities in their field. The range of subjects 
chosen corresponds with the MRCS/AFRCS syllabus. 

Is there a need for such a book? Although I was initially 
sceptical, after reviewing the volumes I am more convinced that 
this work will be a useful addition to the reading material for 
basic surgical trainees. The case presentations could be used in a 
number of ways. For instance, after reading the standard texts, 
candidates may find it useful to put their knowledge to the test 
by reading the case histories and then attempting to answer the 
questions. A comparison may then be made between their own 
answer and the book answer. The book will also come in handy 
for last-minute revision and, in addition, it provides insight into 
the level of knowledge required for examination. In this context 
I suggest that the ‘height of the hurdle’ set by the contributor in 
a few pf the answers is a little higher than I would expect for the 
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MRCS and AFRCS examinations. This is a small criticism. The 
editors and contributors should be congratulated on producing 
such a valuable book and I have already recommended it to 
senior house officers preparing for the examination. 1 would 
suggest tentatively that examiners for the MRCS and AFRCS 
examinations might also find it interesting to browse through. 


A. Munro 













Raigmore Hospital 
inverness IV 2 3UJ 
UK 


Tropical Surgery — A Vademecum Series Book 


R. V Cohen and F Aun (eds). 215 X 141 mm. Pp. 337. 
lliustrated. 1997. Basel: Karger Landes Systems. US$49. 


It is difficult to find such an interesting book about the main 
surgical diseases of the tropical and subtropical areas of the 
world, although millions of inhabitants of those areas are still- 
suffering from the diseases. After reviewing this handbook of 
Tropical Surgery, I have to accept that this is one of a limited 
number of very high standard books. Each chapter is generally - 
well written with excellent figures, and covers important and 
relevant information. The format of this handbook allows 
readers to spend only a short period of time in understanding 
clinical features, how to make a diagnosis and how to grasp the 
principles of surgical management. The content is up to date and 
the examples of imaging studies are very clear. Moreover, at the 
end of each chapter, the authors provide a list of suggested — 
reading with a short commentary. I consider this book to be | 

splendid and that not only a surgeon, but also a n 
practitioner or even a physician, would benefit from reading it. 















A. Diiizawacds f 


Sinira; Hospital 
Bangkok 19700 
Thailand 


Atlas of Surgical Technique in Urology 


E. D. Whitehead (ed.). 310 X 235mm. Pp. 578. Illustrated. 
1997. Philadelphia, Pennsylvania: Lippincott-Raven. 
£134.25. 





This volume, with an exclusively North American authorship, is 
presented as an illustrated textbook of operations. The aim of 
the editor was to produce an atlas of operations based on well 
written operative reports and accompanying illustrations. This 
has resulted in a somewhat diverse style of writing and 
considerable variability in the detail of each operative 
description. The atlas certainly allows the urologist to ‘participate 
in the operation described’, but some of the chapters do not 
always provide sufficient detail to enable the urologist, who has 
perhaps only seen the procedure once or twice, to read up on the 
operation and then perform it. One or two of the illustrations 
are a little eccentric and superfluous, but for the most part they 
are of good quality. There are one or two surprising Omissions 
which perhaps reflect North American practice (for example, 
removal of a staghorn calculus by extended phyelolithotomy and 
radial nephrotomies), and one or two surprising inclusions (open 
pyelohthotomy, anatrophic nephrolithotomy and balloon 
dilatation of the prostate). It is surprising that there is no 
mention of endoscopic techniques for ureteropelvic junction 
obstruction; the only description of open surgery for 
ureteropeivic junction obstruction is that of a Hynes Anderson 
pyeloplasty without any clear attribution to the original authors 
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in the description of the procedure. For me, the book does not 
quite suceeed in achieving its objectives. It is a welcome addition 
to my own library, but the acid test is ‘would I buy it for the 
department?’ The answer to this question has to be ‘no’ as there 
are competing texts which are of more value to the UK urologist. 


D. A. Tolley 


oe, 


Crewe Road South 
Edinburgh EH4 2XU 
UK 


Endaosurgery (CD-ROM) 


J. Teoull, D. Gossot and J. G. Hunter (eds). Ilustrated. 
1997. New York: Churchill Livingstone. £185. 


This CD-ROM package is based on a comprehensive textbook 
first published by the editors in 1996, and which provides up-to- 
date information or minimal access surgical procedures 
performed laparoscopically, thoracoscopically and endoscopi- 


cally. The package comprises the entire text on disk, along with 
illustrations and tables. The contents are clearly of topical 
interest and are enhanced by the provision of a MEDLINE 
database from key journals in the field covering the past 5 years. 
The package is easy to use and provides an on-line user’s guide 
and tutorial for the computer illiterate. One of the potentially 
attractive features is the accompanying 38 video clips which are 
intended to demonstrate key surgical procedures. These 50—60 s 
‘vignettes’ do not uniformally lend themselves to this form of 
postgraduate teaching, and the quality of some of these makes it 
difficult for the user to grasp the rudimentary details of the 
operative procedure. Endosurgery is a rapidly changing area 
which lends itself well to this format, although it may well 
require a little more fine tuning before the authors and 
publishers have a package that will appeal to the surgical 
community. 
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Cystic tumours of the pancreas 


Cystic tumours of the pancreas comprise neoplasms of epithelial and other origin 
and congenital pseudotumours. Epithelial tumours make up 90 per cent of cystic 
tumours of the pancreas'. Recently these tumours have been classified with a 
system that defines each tumour with a single name and a precise histological 
grade. The commonest epithelial tumours are benign cystadenomas (serous or 
mucinous) and cystadenocarcinomas, which together represent three quarters of all 
these cystic tumours!”, 

After discovery of a cystic lesion in the pancreatic region there are three 
necessary diagnostic steps: (1) to confirm the intrapancreatic origin of the cyst, (2) 
to rule out the diagnosis of pseudocyst and (3) to identify those cystic tumours 
which should be resected because of actual or potential malignancy. The clinical 
context and the history can be conclusive in this sequence. Ultrasonography is 
valuable for detection of cystic lesions. Spiral computed tomography (CT) with 
intravenous contrast enhancement is the examination of choice and is usually 
sufficient for anatomical localization and diagnosis in the majority of cystic 
tumours. Arteriography does not contribute to diagnosis and occasionally study of 
cyst fluid, endoscopic ultrasonography, retrograde pancreatography or magnetic 
resonance pancreatography, and endoscopic pancreatoscopy may be helpful. 

Serous cystadenomas are the commonest single type of cystic tumour (32 per 
cent)'*. They are characterized by a microcystic appearance with more than six 
cysts of less than 2 cm in diameter’. In addition, there. may be central calcification, 
enhancement around microcysts or of septa, and larger cysts on the periphery of 
the lesions. Demonstration of these CT signs in typical cases is diagnostic. In 
practice, outside of centres experienced in pancreatic imaging** the diagnostic 
accuracy is between 20 and 40 per cent. It is likely that accuracy will improve 
with the more widespread use of spiral CT. The microcystic component of small 
tumours of 3cm or less is better demonstrated by endoscopic ultrasonography. 
Macrocystic forms are present in about 10 per cent of cases and lead to diagnostic 
difficulty. In this situation examination of cyst fluid can demonstrate typical 
epithelial cells rich in glycogen and very low levels of tumour markers’. 

Mucinous cystic neoplasms consist of mucinous cystadenomas and mucinous 
cystadenocarcinomas. They represent 44-49 per cent of cystic tumours'?. The 
distinction of benign and malignant lesions can be made only by histological 
examination after pancreatic resection. The risk of malignant progression of 
mucinous cystadenomas is probably high but difficult to determine. These tumours 
typically consist of large cysts with septa, peripheral calcification and sometimes a 
solid intracystic component. Demonstration of a large multilocular cyst should lead 
to surgical resection without any other investigation. A large unilocular cyst 
without preceding pancreatitis and with an otherwise normal pancreas is most 
likely a mucinous pancreatic neoplasm. If there is a history of acute pancreatitis 
(which can complicate mucinous tumours), examination of cyst fluid can 
discriminate between tumour and pseudocyst. Biochemical examination of cyst 
fluid in mucinous neoplasms shows very low levels of pancreatic enzymes and high 
levels of tumour markers’. The presence of mucin-containing or malignant cells is 
conclusive. Nevertheless there remains a considerable risk of diagnostic overlap 
with pseudocyst; 9 per cent for mucinous cystadenomas and 15 per cent for 
cystadenocarcinomas'. This risk increases when the cystic tumour communicates 
through the pancreatic duct (7 per cent of cystadenomas and 10 per cent of 
cystadenocarcinomas). ; 

Intraductal papillary and mucinous tumours have been defined recently, and 
represent 11 per cent of cystic tumours™*. In these tumours the cysts are in fact 
dilated main pancreatic duct or secondary branches of the duct. The duct lining 
produces a mucus secretion which fills the duct lumen. The mucosa shows changes 
of adenoma with dysplasia, or adenocarcinoma. The duct dilatation may be 
demonstrated by endoscopic ultrasonography or CT and there is no evident 
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obstructing lesion. Duodenoscopy typically shows mucus oozing from the major 
papilla, and pancreatography demonstrates numerous plugs in the dilated 
pancreatic ducts. These appearances make diagnosis of intraductal tumour 
difficult. Magnetic resonance pancreatography and pancreatoscopy may allow 
localization of the tumour; this may permit partial pancreatic resection. 

Pseudopapillary and solid tumours represent 4 per cent of cystic tumours!”. 
Despite their name, they contain cystic areas consisting of regions of haemorrhage 
and necrosis. The diagnosis should be considered when there is a large tumour 
with solid and cystic areas often with calcification, with a capsule, and presenting 
in a young woman or adolescent. Magnetic resonance imaging appears superior to 
CT for the diagnosis of these tumours’. 

Treatment of epithelial cystic tumours of the pancreas should be related to the 
histological grade. Serous cystadenomas are benign tumours; malignant serous 
cystadenocarcinomas are exceptional’. Conservative management is wholly justified 
for a well documented serous cystedenoma with no symptoms and without duct or 
vascular obstruction. The patient should be followed by annual ultrasonography 
because some tumours unpredictably develop complications. In other cases, pan- 
creatic resection taking account cf the benign nature of the tumour should be 
performed. Mucinous cystadenomes should be resected completely, which is often 
relatively straightforward given the preponderance of distal lesions (72-80 per 
cent). Cystadenocarcinomas are cften resectable (up to 73 per cent') but may 
involve the resection of neighbouring organs and, if necessary, the portal vein. 
These extensive resections are justified as the 5-year survival rate may exceed 50 
per cent", Adjuvant therapy should be considered for aneuploid tumours. 
Papillary and mucinous intraducta. tumours should be resected to remove all the 
adenomatous or malignant mucosa, in order to avoid recurrence in the pancreatic 
remnant. Peroperative pancreatoscopy and frozen-section examination of the 
resection margin are useful in determining the extent of resection, which may need 
to be total. Finally, pseudopapillary solid cystic tumour should be considered 
potentially malignant and should be resected completely. 

There remain several unanswered questions. Mucinous cystic tumours which 
communicate with the pancreatic duct are not clearly distinguished from intra- 
ductal tumours. The epidemiological differences between mucinous cystadenomas 
and cystadenocarcinomas call into question the link between these two lesions. The 
long-term outcome of the duczal system after partial pancreatectomy for 
intraductal tumours is unknown, as is the risk of subsequent metastases after 
resection of a pseudopapillary solic tumour; some cases have been reported. 











Acknowledgements 


The author acknowledges the contribution of Professor L. de Calan and Professor C. Partensky 
who are co-authors of the report to the Association Française de Chirurgie on cystic tumours of 
the pancreas, and of Mr C. D. Johnson who provided the English translation of this manuscript. 


J. Le Borgne 
Clinique Chirurgicale 2 
Centre Hospitalier Universitaire-1 Place Alexis Ricordeau 


44 093 Nantes 

France 

i Le Borgne J, De Calan L, Partensky Cystic tumors of the pancreas. Surg Clin 
C. Les Timeurs Kystiques du Paneréas. North Am 1995; 75: 1001-16. 
Vol. 1. Monographies de [Association 4 Johnson CD, Stephens DH, Charboneau 
francaise de Chirurgie. Paris: Arnette, JW, Carpenter HA, Welch TJ. Cystic 
1997, pancreatic tumors: CT and sonographic 

2 Kloppel G, Solcia E, Longnecker DS, assessment. AJR Am J Roentgenol 1988; 
Capella C, Sobin LH. Histological ping 151: 1133-8. 
of Tumours of the Exocrine Pancreas 2nd 5 Vilgrain V, Kazeroun F, Anglade MC, 
ed. Berlin: Springer, 1996. Agostini 5, Mathieu D., Valette JP et al. 

3 Fernandez-Del Castillo C, Warshaw AL. Interobserver agreement and diagnostic 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 577-579 





LEADING ARTICLES 579 


accuracy of cystic pancreatic lesions at : | 8 Buetow PC, Buck JL, Pantongrag Brown 


CT. Radiology 1995; 197 (Suppl): 378. 


» Pyke CM, Van Heerden JA, Colby TV, 
Sarr MG, Weaver AL. The spectrum of . 
serous cystadenoma of the pancreas. — 


Clinical, pathologic, and surgical aspects, 
Ann Surg 1992; 215: 132-9. 


Hammel P, Levy P, Voitot H, Levy M, 
Vilgrain V, Zins M et al. Preoperative — 
cyst fluid analysis is useful for the- 
differential diagnosis of cystic lesions of i, 
the pancreas. Gastroenterology. 1995; 1087. 


1230-5. 


skwell Science Ltd, British Journal of Surgery 1998, 85, 577-579 


L, Beck KG, Roz PR, Adair CF. Solid 
and papillary epithelial neoplasm of the 
pancreas: imaging pathologic correlation 
in 56 cases. Radiology 1996; 199: 707-11. 


9 Funabiki T, Kamei K. Serous cystadeno- 


carcinoma. In: Pour PM, ed. Atlas of 
Exocrine Pancreatic Tumors. Tokyo: 
Springer, 1994: 101-16. 


10 Ridder GJ, Maschek H, Klempnauer J. 


Favourable prognosis of cystadenocarci- 
noma . over adenocarcinoma of the 


pancreas after curative resection. Eur J 
Surg Oncol 1996; 22: 232-6. 











British Journal of Surgery 1998, 85, 380-381 


Skull radiographs and children with blunt head 
injury 


Assessing children for possible intracranial injury following blunt head trauma 
often is difficult. Children with an impaired level of consciousness or focal 
neurological signs are relatively easy to identify, but many have non-specific 
symptoms of headache, vomiting cr drowsiness, with no focal neurological signs. 
Such symptoms occur with and without intracranial injury and may be difficult to 
interpret. In the UK, skull radiographs are used widely to select children who have 
a skull fracture for admission to hospital or for computed tomography (CT) of the 
head. This is based on evidence from retrospective studies, notably that of 
Teasdale et al.', which suggests that a skull fracture is a risk factor for intracranial 
haematoma. However, this approach is not accepted universally, particularly 
because major intracranial injury may occur in children in the absence of a skull 
fracture; in the report by Teasdale eż al.', 38 per cent of those with intracranial 
haematoma did not have a skull fracture. 

Under the age of 2 years, the routine use of skull radiography is justified because 
of the high risk of non-accidental injury in this age group. The nature of the skull 
fracture and the presence of old injuries may be important clues as to the cause of 
the injury. It is in older children that the role of skull radiography is controversial. 

The results of two relevant prospective studies have been published recently. 
One was a study of 9269 children with blunt head trauma who attended the 
Accident and Emergency Deparzment at Alder Hey Children’s Hospital in 
Liverpool**. Of these, 6011 had a skull radiograph; 161 (27 per cent) skull 
fractures were revealed. A head CT scan was carried out in children with a 
radiologically evident fracture and in those without a fracture if there were 
neurological indications for such a scan. 

Almost a quarter (23 per cent) of the skull fractures were missed by accident 
and emergency surgical staff who assessed the initial radiographs, and there were 
nine false-positive diagnoses of fracture. Sixty-four patients with no neurological 
abnormality had a head CT scan because a skull fracture had been identified; only 
one scan showed an intracranial abnormality and this was of no clinical 
significance. Seventy-seven patients underwent head CT because of neurological 
abnormality and 16 scans showec an intracranial abnormality, four in children 
without a fracture. Four patients died, only one of whom had a skull fracture. 

In summary, intracranial injury occurred in patients with or without skull 
fracture and all those with a clinically significant injury had neurological indications 
for CT. These indications were altered level of consciousness, focal neurological 
abnormality or persistent/progressive symptoms. For prediction of intracranial 
injury the sensitivities of skull radiography and neurological abnormality were 65 
and 91 per cent respectively. The negative predictive values were 83 and 99 per 
cent respectively. 

The second report, from St Louis Children’s Hospital in Missouri, was a 
prospective study of 322 children with ‘non-trivial’ head injury, defined as injury 
associated with neurological symptoms or signs’. Fifty children (16 per cent) had a 
skull fracture; intracranial injury occurred in 27 (8 per cent), of whom 13 did not 
have a skull fracture. In general, the authors’ conclusions and recommendations 
were in agreement with those of the Liverpool group, with the exception that 
Quayle et al. concluded that 16 of their 27 patients with intracranial injury were 
neurologically normal, defined as having normal mental status and no focal 
neurological abnormality. However, ten of these children were aged 2 years or 
more and all had one or more symptoms of brain injury, namely headache, 
vomiting, amnesia, dizziness or drowsiness. Using the Liverpool criteria, all of 
these patients would have been admitted to hospital and all those with a clinically 
significant intracranial abnormality would have had a CT scan. 

These two reports support the argument that the skull radiograph is not a 
reliable triage tool for children following blunt head trauma. Although an 
intracranial injury is more likely to occur when the skull is fractured, severe 
injuries occur without a skull fracture and the skull radiograph cannot be Justified 
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rationally as a tool for diagnostic exclusion. Patients in whom symptoms of possible 
neurological injury, notably headache, vomiting and drowsiness, are the only 
abnormal findings should be observed in the accident and emergency department. 
Most will recover within a few hours and may be allowed home with written 
guidelines for recognizing and reacting to signs of evolving lesions. Those whose 
symptoms persist beyond 6-8h should be admitted to hospital for further 
observation. If the symptoms continue and, particularly, if they become 
progressively more severe, an urgent head CT scan is indicated. A skull radiograph 
does not contribute to this care pathway and should be restricted to patients with 
suspected non-accidental injury, penetrating injury or depressed fracture. 

Radiographs may continue to be requested by those who fear possible 
medicolegal consequences if, for example, a patient who is sent home from the 
accident and emergency department without having a radiograph is subsequently 
found to have an intracranial haematoma. There is no simple answer to this. The 
Bolam ruling (1957)’ would support a practice accepted as proper by a ‘responsible 
body of medical men’. The most recent authority on this, the House of Lord’s 
decision in Bolitho (1997)', focuses on the risk/benefit ratio of an intervention. 
This is an arena which requires further legal exploration. 
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Background The role of antibiotic prophylaxis in the initial management of patients with acute 
pancreatitis is an area of major controversy. Contrary to earlier clinical trials, recent experimental 
and clinical studies have accrued evidence that warrants reappraisal of current clinical practice. 
This article reviews these recent advances n knowledge. 

Methods All papers derived from a Medline search for the years 1990-1997 inclusive using the text 
words ‘acute’, ‘pancreatitis’, ‘antibiotic’ and ‘antibiotics’ were studied. Additional papers were 
derived from reference lists within papers dentified by the Medline search. Only experimental and 
clinical papers relevant to the issue of prophylactic antibiotic therapy in acute pancreatitis are 


included in the review. 


Results and conclusion Current experimental evidence favours the use of prophylactic antibiotics in 
severe acute pancreatitis. The results of contemporary randomized clinical trials restricted to 
patients with prognostically severe acute pancreatitis have demonstrated improvement in outcome 


associated with antibtotic treatment. 








The results of three prospective randomized clinical 
studies of antibiotic prophylaxis in severe acute 
pancreatitis provide evidence of a role for antimicrooial 
therapy as part of initial treatment in this condition’. 
Nevertheless, controversy persists about the strength of 
evidence for antibiotic therapy and in a recent rewew 
Barie* stated that ‘the data are insufficiently strong to 
mandate prophylaxis or elevate it to the standard of cere’, 
However, given the rapid rate of accrual of evideace, 
Barie’s statement and the evidence base on which it was 
made require reappraisal. This need is made more 
pressing by the fact that if his statement were to be 
accepted widely, a potentially valuable therapeutic opion 
in the management of a disease with relatively few specific 
treatment modalities could be lost. This article reviews 
recent experimental and clinical studies relating to 
antibiotic prophylaxis in acute pancreatitis. 


Methods 


A Medline search was carried out for the period 
1990-1997 inclusive using the textwords ‘acute’, 
‘pancreatitis’, ‘antibiotic’ and ‘antibiotics’. In addition, a 
search using generic drug names was carried out to 
identify studies in which specific antibiotics were used. 
Articles identified from these two searches were stucied. 
Further articles relating to the use of prophylactic 
antibiotics in acute pancreatitis were identified from the 
reference lists of papers identified previously through the 
Medline searches. Papers with data relating to antib:otic 
penetration into human pancreatic tissue, studies of 
prophylactic antibiotics in experimental acute pancrectitis 
and clinical trials in human acute pancreatitis were 
studied. 
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Bacterial involvement in acute pancreatitis 


Local pancreatic infection occurs in 30 per cent of 
patients with severe acute pancreatitis and is associated 
with significant morbidity and mortality rates’. Although 
pancreatic infection comprises two somewhat distinct 
clinical entities, pancreatic abscess and infected pancreatic 
necrosis. the organisms found in each condition are 
generally similar®*. Data relating to secondary microbial 
infection in acute pancreatitis are difficult to interpret and 
compare, because of the lack of standardization in 
nomenclature before the 1992 Atlanta consensus 
conference’. Earlier data are also affected by the 
difficulties of culturing anaerobic species. With these 
limitations in mind, microbiology results demonstrating 
organisms cultured from patients with infective 
complications of acute pancreatitis are shown in Table 1. 

The important organisms appear to be aerobic Gram- 
negative bacilli, in particular Escherichia coli, with a 
significant number of cases involving Enterococcus spp. 
and Staphylococcus spp. Fungal infection is uncommon, 
but increased antibiotic usage may modify prevalence. 
Polymicrobial infection occurs more frequently in 
pancreatic abscesses than in infected pancreatic necrosis’ 
and more often involves an Enterococcus sp.". 

The recognition that colonic type bacteria frequently 
cause pancreatic infection has led to the theory that the 
gut acts as a reservoir from which bacteria can translocate 
to colonize pancreatic necrosis and acute fluid collections, 
resulting in infected pancreatic necrosis and pancreatic 
abscesses. Experimental studies appear to support this 
theory. Transient bacterial colonization of proximal small 
bowel occurs in a rat bile duct ligation model of acute 
pancreatitis and results in increased rates of bacterial 
translocation'*5, Furthermore, Widdison’® in a series of 
experiments with a feline model of acute pancreatitis 
demonstrated that bacteria are able to reach the pancreas 
from the colon by direct transmural spread. 
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Table a ) 

















rganisms associated with secondary infection in acute pancreatitis 
ni Escherichia Other 
Reference Year Nature Mono Poly coli Pseudomonas coliforms Staphylococcus Enterococcus Fungus Anaerobes 
Miller eval "1974 Pancreatic 57 43 36 2E 55 15 21 ~= — 
abscess 
Beger et al 1986 Infected — — 53 LI 56 ll 13 7 11 
necrosis 
Bittner ét al.‘ 1987 Infected 71 23 50 — ~ 50 — — — — 
3 necrosis l 
ROE a “ 1987 Pancreatic 56 44 50 — ~ 50 —— — — — 
abscess 
Fedorak ¢ et al.’ 1992 Infected 43 S7 24 14 34 57 33 19 9 
necrosis 
Fedorak et al’? 1992 Pancreatic 40 60 30 20 80 30 40) : 1S 
abscess 
Fedorak e et al.’ 1992 Infected 78 22 35 Q 26 17 13 9 4 
a pseudocyst 
Bradley’ 1993 Infected 66 34 47 10 34 2 3 6 — 
i necrosis 
Banks ef al.'* 1995 Pancreatic  — — 23 4 37 25 14 4 4 
infection 





Translocation may also be important im the 





pathogenesis of the organ dysfunction that can complicate 
acute pancreatitis. Endotoxin, a lipopolysaccharide 
derived from the outer membrane of Gram-negative 


bacteria and a potent activator of inflammation, can be 
detected in the serum of patients with severe acute 
pancreatitis” and its presence is related to organ failure". 
Windsor and colleagues? found that depletion, or 
significant falls in levels, of serum 


exposure to endotoxin, correlated with the development 
of multiple organ failure in acute pancreatitis. 













ion of antibiotics into human pancreatic 


and Williams” investigated the penetration of 
| into pancreatic tissue by sampling pancreatic 
fluid at endoscopic retrograde cholangio- 


| ampicillin. In six of seven subjects ampicillin 
was undetectable in the fluid. This indirect evidence of 
yenetration of ampicillin into pancreatic tissue is 





lent further credence by the work of Trudel er al, which - 
rated that ampicillin does not achieve bactericidal 


concentrations in pancreatic tissue in a canine model of 
acute creatitis. 

Buchler and co-workers compared human pancreatic 
tissue concentrations of ten bactericidal antibiotics 


ered intravenously in 89 patients undergoing 


pancreatic surgery to determine probable antibiotic- 
efficacy in pancreatic infection. Antibiotic efficacy was 
tissue | 
concentration attained and the effect of that tissue 
concentration upon the types of organisms commonly | 


estimated with reference to the antibiotic 


involved | infection. On this basis the 
antibio 
consisted of the aminoglycosides, which failed to reach the 
minimum inhibitory concentration (MIC). Group B 
antibiotics reached tissue concentrations that were 
effective against some but not all organisms and included 


the a aa penicillins, mezlocilin and 


in: pancre atic 
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e percentages of cases with each organism. Infective 
y”. Mono, Monomicrobial infection; Poly, polymicrobial infection 


antiendotoxin 
immunoglobulin G antibody, believed to be secondary to 


graphy in ten patients given a loading dose of- 


tics were divided into three groups. Group A| 


complications are classified using Atlanta consensus conference 


piperacilin, and the third generation cephalosporins, 








ceftizoxime and cefotaxime. Group C antibiotics consisted = 
of the 4-quinolones and imipenem which reached tissue ~ 


concentrations that were bactericidal for most infecting 
organisms. However, only eight of the samples were 
obtained from patients with acute pancreatitis and it is 
possible that patterns of antibiotic penetration in inflamed 
human pancreas are different. 

Foitzik and colleagues” have demonstrated, in a rat 
model of acute pancreatitis, that pancreatic capillar 
blood flow and pancreatic oedema have marked effects on 
the pancreatic tissue concentration of parenterally 







administered cefotaxime, but not on pancreatic tissue _ 
concentrations of imipenem. Koch and colleagues’ ~ 
confirmed in a study of ofloxacin that the 4-quinolone | 


class of antibiotics achieves bactericidal levels in normal 
pancreas, 
necrosis. Similarly, confirming that the third generation 
cephalosporins have good pancreatic 
Drewelow and colleagues” found that 
achieved antimicrobial tissue concentrations in both viable 
and necrotic pancreatic tissue in three human patients 
with acute necrotizing pancreatitis. 

Bassi and co-workers” examined the penetration of 


aminoglycosides, perfloxacin, imipenem, mezlocillin and 


metronidazole into microbiologically proven infected 
pancreatic necrosis in humans. Following parenteral 
administration of antibiotics, pancreatic tissue samples 
were collected at the time of pancreatic necrosectomy or 
by computed tomography (CT)-guided needle aspiration. 
Although all of the antibiotics could be detected in 
necrotic tissue, only perfloxacin and metronidazole 
consistently attained levels greater than the MIC for 
organisms found in pancreatic infection. Mezlocillin and 
imipenem inconsistently attained levels greater than the 
MIC, although tissue concentrations of imipenem were 
increased by repeated administration. Aminoglycoside 
levels were always inadequate. 

In summary, it appears that the third generation 
cephalosporins, piperacillin, mezlocillin, 4-quinolones, 
imipenem and metronidazole achieve useful pancreatic 
tissue concentrations, while the aminopenicillins, first 


-587 


penetration, ae 
ceftazidime 


inflamed pancreatic tissue and pancreatic 
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generation cephalosporins and the aminoglycosides do 
not. However complex pathophysiological mechanisms 
may exist in the inflamed pancreas altering ‘he 
pharmacokinetics of antibiotics. 


Experimental evidence for antibiotic therapy in 
severe acute pancreatitis 


The potential benefits of prophylactic antibiotics in the 
prevention of pancreatic infection complicating acute 
pancreatitis have been demonstrated in experimental 
studies. Foitzik and colleagues*’ studied the effects of 
intravenous and cral antibiotics in a rat model of severe 
acute pancreatitis induced by a combination of low-dose 
intraductal infusson of glycodeoxycholic acid super- 
imposed on intravenous caerulein hyperstimulation. At 
6h, animals were randomly allocated into five treatment 
groups: controls, intravenous cefotaxime, intravenous 
imipenem, oral antibiotics (polymyxin E, tobramycin and 
amphotericin) amd full gut decontamination (cral 
antibiotics plus intravenous cefotaxime). No treatment 
regimen affected the mortality rate at 96h. At this tame 
point, surviving animals were sacrificed for quantitative 
bacterial studies of the caecum, pancreas and kidrey. 
Pancreatic bacterial counts were reduced by the 
intravenous imipenem and _ full-gut decontamination 
regimens but net by oral antibiotics or intravenous 
cefotaxime alone. Interestingly, although intravenous 
cefotaxime reduced rates of pancreatic infection by E. 
coli, this was compensated for by a rise in enterococcal 
infection. The fadure to demonstrate a survival benefit 
from the prevention of pancreatic infection following 
intravenous imipenem or full-gut decontamination 
probably reflects the short follow-up, with early deeths 
arising from the primary physiological insult of acute 
pancreatitis rather than the effects of secondary 
pancreatic infection. 

Similarly, in a feline model of pancreatic infection, 
Widdison and colleagues” demonstrated that intravenous 
antibiotics were efficacious in the elimination of 
pancreatic bacterial colonization in acute pancreat tis. 
Following induction of acute pancreatitis by ductal 
infusion of glycodeoxycholic acid, E. coli placed in the 
main pancreatic duct resulted in early bacterial 
colonization. This colonization persisted in animals at 
i week but could be eliminated completely by the use of 
intravenous cefotaxime started 12 h after the inductior of 
pancreatic infection. No deaths were observed in any 
study group. 

In further experiments with the rat intraductal infusion/ 
caerulein hyperstimulation model of acute pancreat.tis, 
the benefits of intravenous antibiotics over a prolonged 
period were studied”. Following induction of acute 
pancreatitis, animals were randomized to three groups: 
control, intravenous ciprofloxacin and intravenous 
imipenem. Antibiotics were commenced 12h after the 
induction of pancreatitis. Disease severity was similar in 
the three groups as assessed by serum trypsinozen 
activation peptide assay. At 7 days 75 per cent of rats not 
receiving antibiotics had pancreatic infection with 
organisms similar to those found in humans. Imiperem 
and ciprofloxacin significantly reduced the rates of 
infection, bacterial counts and number of organisms 
cultured compared with those in controls. At 21 days. 
bacterial pancreatic colonization was present in 75 per 
cent of surviving control animals; although only 35 per 
cent of animals treated with antibiotics had bacterial 


colonization, the difference did not reach significance 
because of the low numbers of surviving animals. There 
was, however, a significant reduction in the rate of 
pancreatic abscess formation in antibiotic-treated animals. 
Most importantly, ciprofloxacin significantly reduced both 
the 7- and 21-day mortality rates, while imipenem 
significantly reduced the 21-day mortality rate. 

Araida and co-workers’ demonstrated, in a rat model 
of acute pancreatitis induced by ductal infusion of 
meglumine diatrizoate, lipopolysaccharide, taurocholic 
acid and enterokinase, that the administration of 
intravenous piperacillin was associated with a significant 
reduction in incidence of pancreatic infection and 24-h 
mortality rate. 


Controlled clinical studies of antibiotic prophylaxis 
in severe acute pancreatitis 


The use of prophylactic antibiotic therapy in acute 
pancreatitis is based on the rationale that the prevention 
of pancreatic infection will result in a reduction in 
morbidity and mortality rates. However, initial studies of 
antibiotic prophylaxis in acute pancreatitis were unable to 
demonstrate a difference in outcome between antibiotic- 
treated and control groups. The failure of early trials 
to show any benefit was probably due not to a false 
hypothesis but rather to the use of ampicillin, a drug 
which is now known not to penetrate pancreatic tissue. 
Furthermore, these studies did not restrict entry to 
patients with prognostically severe acute pancreatitis. It is 
probable that the inclusion of patients with mild disease, 
who rarely develop pancreatic infection and improve 
regardless of intervention, reduced the ability of these 
studies to detect any potential benefit from treatment. 

The issue of prophylactic antibiotics was re-addressed 
in 1993 by Pederzoli and colleagues’ in a multicentre 
randomized controlled trial. Seventy-four patients with 
acute pancreatitis, all prognostically severe by Ranson’s 
criteria and with pancreatic necrosis proven by CT, were 
randomized to receive either imipenem 05g intra- 
venously at intervals of 8h for 14 days or to a control 
group receiving no initial antibiotic therapy. Pancreatic 
infection was confirmed by positive bacterial cultures 
obtained by radiologically guided fine-needle aspiration or 
at operation. Of the control group, ten of 33 developed 
pancreatic infection, with the risk of developing such 
infection correlating strongly with the degree of 
pancreatic necrosis determined by CT. In comparison, 
a naving a greater degree of pancreatic necrosis, 
only five of 41 patients treated with imipenem developed 
pancreatic infection (P<0-001). Furthermore, rates of 
non-panereatic infection were also significantly reduced in 
the antibiotic-treated group. However, antibiotic therapy 
had no effect on the development of multiple organ 
failure, the need for operative intervention or on the 
mortality rate. 

Sainio and colleagues’, in a randomized control trial, 
studied the use of intravenous cefuroxime in patients with 
alcohol-induced acute pancreatitis and pancreatic necrosis 
proven by CT. Sixty patients were randomized either to a 
group receiving intravenous cefuroxime 1-5 g three times a 
day from admission until clinical recovery and nor- 
malization of serum C-reactive protein concentrations, or 
to a group in whom antibiotics were commenced only 
when there was clinical evidence of infection; no 
significant difference was found in the rate of pancreatic 
infection between the two groups (nine of 30 versus 12 of 
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30 respective ly). However, 


infections. Intravenous cefuroxime 
operations respectively, P=0- 012). 
there was a significant reduction in the number of deaths 


in patients treated with cefuroxime (one versus seven; 





Rece tly, Delcenserie and colleagues’ randemized 23 
patients with alcohol-induced severe acute pancreatitis to 
either standard medical therapy or standard medical 
therapy ‘plus intravenous ceftazidime, amikacin and 
metronidazole. Antibiotic therapy resulted in a significant 
reduction in the number of patients with proven infection 
(none versus seven, P<0-03); there was no significant 
reduction in the mortality rate. Although this study 
appears to show a benefit from the use of prophylactic 
antibiotics, a conclusions to be drawn must be limited 













patient: with sachet necrosis proven on CT. ‘Saini 
lleagues*’ have reported that the combination of 
and metronidazole administered intravenously 

the physiological disturbance found in severe acute 
pancreatitis, but it neither prevented nor delayed the 
f infected pancreatic necrosis. 

Inte pretation of the message from these four studies 
requires caution. Reduced mortality rate did not 
consistently arise from a reduction in pancreatic infection, 
However, three of the trials did demonstrate a reduction 
in the rate of pancreatic infection following antibiotic 
therapy, although this reached statistical significance in 

‘o. These inconsistencies may be a consequence of 
atively small number of patients enrolled in each 
trial reducing the power of the studies to detect significant 
differen s. As different antibiotic protocols and inclusion 

were involved, it would be inappropriate to carry 
meta-analysis. If a prospective study of sufficient 
sample power were to be performed, it would be expected 
that any demonstrable reduction in the incidence of 
pancreatic infection with treatment would be associated 
with a reduced requirement for surgical intervention. This 
in turn might be expected to translate into a reduction in 
overall mortality rate. 









Choice of antibiotic 

Ideally, the choice of antibiotic regimen should be 
determined by clinical trials. However, in the knowledge 
that antibiotic therapy is generally beneficial in severe 
acute pancreatitis and given the absence of direct 
comparisons between antibiotics, a pragmatic approach 
must be adopted. Several factors are important in 
choosing a prophylactic antibiotic, including adequate 
antibiotic tissue penetration, effectiveness against 
commonly involved organisms, cost-effectiveness and low 
incidence of adverse reactions. The important organisms 
involved in pancreatic infection include coliforms, 
enterococci, staphylococci and anaerobic bacteria, while 
the antibiotics that achieve adequate pancreatic tissue 
levels are the third generation cephalosporins, 
piperacillin, 4-quinolones, imipenem and metronidazole, 








intravenous cefuroxime 
appeared significantly to reduce the mean number of- 
infectious complications per patient (1-0 versus 18- 
respectively, P<0-01), although this appeared to be due 
mainly to a marked fall in the number of urinary tract 
reduced the- 
requirement for operative intervention (8 versus 36- 
Most importantly, ` 


Third generation cephalosporins have a wide spectrum 
of activity against Gram-negative and Gram-positive 
organisms. Although different drugs in this category are 
generally active against similar organisms, some important 
differences exist, for example cefotaxime and ceftriaxone 
are less effective than ceftazidime against Pseudomonas — 
spp. The third generation cephalosporins are active 
against staphylococci, albeit to a lesser extent than 
cefuroxime, a second generation cephalosporin. 
Interestingly, the pharmacokinetics of cefuroxime relating 
to pancreatic tissue are unknown and its failure to reduce 
rates of pancreatic infection in Sainio’s study may indicate 
that pancreatic penetration is poor. Ceftriaxone should 
probably be avoided because it can form an insoluble salt 
in bile leading to biliary sludging. This sludging may 
induce acute pancreatitis. 

The 4-quinolones (ciprofloxacin and ofloxacin) have 
high levels of activity against Gram-negative bacteria, 
including Pseudomonas spp., but only moderate activity 
against Gram-positive bacteria, with a high incidence of 
resistance among staphylococci. Susceptibility is low 
amongst anaerobic bacteria. However, the high cost of 
intravenous ciprofloxacin does not favour its use as 
routine prophylaxis. 

Metronidazole combines anaerobic activity with good 
penetration into pancreatic tissue**’°*’, Although there 
have been isolated reports of metronidazole-induced 
acute pancreatitis™”, a large retrospective study of 
prescribed metronidazole found no increased risk from its 
use at 

The acylureidopenicillins, piperacillin and mezlocillin, 
have wide spectrums of activity, including action against 
Pseudomonas spp., Enterococcus spp. and anaerobes. 
Addition of the f-lactamase inhibitor tazobactam 
increased the spectrum of activity of piperacillin. Again 
cost considerations restrict the use of intravenous 
piperacillin/tazobactam. 

The carbapenem group of antibiotics, including 
imipenem, has a very broad spectrum including activity 
against Pseudomonas spp., Staphylococcus spp. and 
Enterococcus spp. and achieves good penetration into 
pancreatic tissue™*™, As resistance to this group remains 
uncommon, the use of its component drugs is at present 
confined to second-line therapy in serious infection. This, 
together with the high cost of therapy, makes routine use 
of this drug grouping as prophylaxis inappropriate. 

Prophylaxis against infection by Enterococcus spp. 
problematic. Not only is antibiotic resistance in entero- 
cocci becoming increasingly common’, the current 
therapeutic regimen of choice, ampicillin alone or in 
combination with gentamicin, employs antibiotics with 
poor penetration into pancreatic tissue, while the second- 
line chemotherapeutic agent vancomycin has potentially 
serious side-effects and no data exist regarding its 
penetration into the pancreas. Piperacillin and imipenem 
have useful activity against Enterococcus spp. Prophylaxis 
against S$. epidermidis is similarly complicated. 
Staphylococcus epidermidis is often sensitive to 
R but unpredictable multidrug resistance 
occurs” 


Alternative strategies: selective decontamination of 
the gut 

Intravenous antibiotic prophylaxis in acute pancreatitis is 
based on the belief that adequate pancreatic tissue levels 
of antibiotics can prevent colonization of the inflamed 
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pancreas following translocation of organisms from the 
gut. Selective gut decontamination with oral antibiotics is 
an alternative strategy, aimed at eliminating pathogenic 
intestinal flora to reduce bacterial translocation, thersby 
reducing the risk of pancreatic infection. 

AS previously discussed, Foitzik and co-workers” 
demonstrated that oral antibiotics alter normal intestmal 
flora and, when combined with intravenous antibiotics, 
lead to a reduction in the rate of pancreatic infection. 
Similarly, in a mouse model of severe acute pancrea‘itis 
induced by a choline-deficient diet supplemented with 0-5 
per cent pi-ethionine Isaji and colleagues” demonstrated 
that therapy with oral bacitracin, ‘metronidazole and 
neomycin antibiotics resulted in reduced rates of postive 
bacterial cultures from samples of peripheral blcod, 
ascites, spleen and pancreas, and significantly improved 
survival. Interestingly, Gianotti and colleagues have 
evaluated several different gut decontamination regimens 
in a mouse model of acute pancreatitis. Althoagh 
all decontamination regimens resulted in significant 
reductions in bacterial flora, not all were associated with 
decreased rates of bacterial translocation and reduced 
mortality rates, suggesting that the benefits of gut 
decontamination do not arise solely from the elimination 
of pathogenic intestinal bacteria. 

Luiten and colleagues” evaluated the role of seleciive 
gut decontamination in patients with severe acute 
pancreatitis. In a multicentre trial, 102 patients with 
prognostically severe acute pancreatitis as defined by 
multiple laboratory criteria (Blamey and colleagues’) 
and/or contrast-enhanced CT scoring (Balthazar et a.**) 
were randomized to either conventional therapy or 
conventional therapy supplemented with selective gut 
decontamination using oral and rectal — colistin, 
amphotericin and norfloxacin. In addition, patients in the 
selective gut decontamination group received intravenous 
cefotaxime until aerobic Gram-negative bacteria were 
eliminated from the oral cavity and rectum. Although 
there was a reduction in mortality rate from 35 per cert in 
the control group to 22 per cent m the group gwen 
selective decontamination, this did not reach statistical 
significance. However, when allowing for differences in 
disease severity, multivariate analysis suggested a 
significant survival benefit following gut decontamina ion 
(P = 0-048). Encouragingly, selective gut decontamina ion 
reduced the rate of pancreatic infection compared with 
that of the control group (38 versus 18 per cent, P = 0-(3). 


Discussion 


Infected pancreatic necrosis and pancreatic abscess 
remain feared complications of severe acute pancreatitis 
because of the attendant increase in the risk of death and 
the requirement for surgical intervention". Despite 
improvements in intensive care medicine and surgical 
practice, the problem continues”, Early attempts at 
preventing the development of pancreatic infection by 
using antibiotic prophylaxis foundered because of 
improper patient selection and inappropriate antibiotic 
usage. However, based on improved knowledge of the 
pathogenetic mechanisms of the disease and better 
understanding of antibiotic pharmacokinetics, recent 
clinical trials have demonstrated a benefit from antibiotic 
prophylaxis in severe acute pancreatitis”. Unfortuna-ely, 
doubts about its effectiveness persist. The recent 
American College of Gastroenterology practice 


guidelines’! merely state that it is ‘reasonable to initvate’ 


antibiotic therapy in severe acute pancreatitis, while 
Barie’ in his review is more critical of the present 
evidence. 

Following consideration of the organisms implicated in 
pancreatic infection, the evidence upon which the merit of 
prophylactic antibiotics in acute pancreatitis must be 
judged has been reviewed. It is concluded that, in contrast 
to Barie’s statement, there is experimental and clinical 
evidence to suggest that current practice in patients with 
severe acute pancreatitis should incorporate prophylactic 
antibiotic therapy. However, the weight of this evidence is 
reduced by the fact that the four small prospective clinical 
studies available have not shown a consistent reduction in 
pancreatic infection. There is, to date, no large-scale 
prospective study of sufficient sample power to make the 
use of antibiotic prophylaxis mandatory. 

The authors agree with Johnson™ that therapeutic 
issues remain, particularly in determination of the ideal 
antibiotic and the duration of therapy. However, 
appropriate studies to define these variables may be 
difficult to undertake. Assuming 30 per cent of patients 
with prognostically severe acute o develop 
infected pancreatic necrosis, a total sample size of 322 is 
required to detect a 50 per cent reduction, assuming a 
two-tailed test with significance level of 5 per cent and a 
study power of 90 per cent. Even larger studies would be 
required to evaluate reductions in mortality rate. 
Furthermore, the stage of clinical equipoise between 
prophylactic antibiotic therapy and no = antimicrobial 
therapy has almost certainly passed; clinicians may be 
reluctant to enter patients with severe acute pancreatitis 
into studies involving a ‘no antibiotic’ arm. Although less 
than satisfactory, further evidence may have to derive 
from observational studies. Ho and Frey” have recently 
published a retrospective study suggesting a reduction in 
the rate of pancreatic infection, in patients with 
prognostically severe acute pancreatitis admitted to their 
institution, following the introduction of a policy of 
prophylactic administration of intravenous imipenem for 
4 weeks. 

In summary, although the rationale for continuing 
investigation of the value of antibiotic therapy in severe 
acute pancreatitis is clear, Barie’s* notion that more 
studies of this therapeutic modality are required to 
address the ‘myriad issues yet to be resolved’ is 
impractical. In a common and often fatal disease such as 
acute pancreatitis, where there is a paucity of rational 
therapeutic interventions, the loss of a potentially valuable 
therapy such as antibiotic prophylaxis would be 
unfortunate. 


References 


1 Pederzoli P, Bassi C, Vesentini S, Campedelli A. A 
randomized multicentre clinical trial of antibiotic prophylaxis 
of septic complications in acute pancreatitis with imipenem 
Surg Gynecol Obstet 1993; 176: 480-3. 

Sainio V, Kemppainen E, Puolakkainen P, Taavitsainen M, 
Kivisaari L, Valtonen V et al. Early antibiotic treatment in 
acute necrotising pancreatitis. Lancet 1995; 346: 663-7. 
Delcenserie R, Yzet T, Ducroix JP. Prophylactic antibiotics in 
treatment of severe acute alcoholic pancreatitis. Pancreas 
1996; 13: 198-291. 

4 Barie PS. A critical review of antibiotic prophylaxis in severe 
acute pancreatitis. Am J Surg 1996; 172(Suppl 6A): 38-435S. 
Widdison AL. Karanjia ND. Pancreatic infection 
complicating acute pancreatitis. Br J Surg 1993; 80: 148-54. 

6 Bittner R, Block S, Buchler M, Beger HG. Pancreatitis 


td 


tad 


ti 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 582-587 





abscess and infected pancreatic necrosis. Different local 
tic complications in acute pancreatitis. Dig Dis Sci 1987; 








F Fedorak IJ, Ko TC, Djuricin G, McMahon M, Thompson K, | 
Prinz RA. Secondary pancreatic infections: are they distinct 


clinical entities? Surgery 1992; 112: 824-31. 


8 Bradley EL HI A fifteen year experience with open drainage — 
for infected pancreatic necrosis. Surg Gynecol Obstet 1993; 


177: 215-22. 


9 Bradley EL IH. A clinically based classification system for 


acute pancreatitis. Arch Surg 1993; 128: 586-90. 


10 Miller TA, Lindenauer SM, Frey CF, Stanley JC. Pancreatic 


abscess. Arch Surg 1974; 108: 545-51. 

11 Beger HG, Bittner R, Block S, Buchler M. Bacterial 
contamination of pancreatic necrosis. A prospective clinical 
study. Gastroenterology 1986; 91: 433-8. 

12 Banks PA, Gerzof SG, Langevin RE, Silverman SG, Sica GT, 
Hughes MD. CT-guided aspiration of suspected pancreatic 
infection: bacteriology and clinical outcome. Im J Pancreatol 
1995; 18: 265-70. 

13 Rattner DW, Legermate DA, Lee MJ, Mueller PR, Warshaw 

. Early surgical debridement of symptomatic pancreatic 














scrosis is beneficial irrespective of infection. Am J Surg 
1992: 163: 105-10. 

14 Runkel NSF, Moody FG, Smith GS, Rodriguez LF, LaRocco 
MT, Miller TA. The role of the gut in the development of 
sep acute pancreatitis. J Surg Res 1991, 51: 18-23. 

15 Moody FG, Haley-Russell D, Muncy DM. Intestinal transit 
and bacterial translocation in obstructive pancreatitis, Dig Dis 
Sci (995; 40: 1798-804. 

16 Widdison AL. Pathogenesis of pancreatic injection. Ann R 


Coll Surg Engl 1996, 78: 350-3. 
17 Foulis AK, Murray WR, Galloway D, McCartney AC, Lang 


E, Veitch J er al. Endotoxaemia and complement activation 
in acute pancreatitis in man. Gut 1982; 23: 656-61. 

18 Exley AR, Leese T, Holliday MR, Swann RA, Cohen J. 
Endotoxaemia and serum tumour necrosis factor as 
prognostic markers in severe acute pancreatitis. Gui 1992, 33; 
1126~8. 

19 Windsor JA, Fearon KCH, Ross JA, Barclay GR, Smythe E, 
Poxton I et al. Role of serum endotoxin and antiendotoxin 
core’ antibody levels in predicting the development of 

le organ failure in acute pancreatitis. Br J Surg 1993; 

2-6. 

$ EA, Williams RJ. Ampicillin concentrations in 
















pan ic. fluid bile obtained at endoscopic retrograde 
cholangiopancreaticography (ERCP). Scand J Gastroenterol 


4: 669-72. 

JL, Wittnich C, Brown RA. Antibiotics bioavailability 
suite experimental pancreatitis. J Am Coll Surg 1994; 178: 
4759, 





22 Buchler M, Malfertheiner P, Friess H, Isenmann R, Vanek E, 
Grimm H et al. Human pancreatic tissue concentration of 

cidal antibiotics. Gastroenterology 1992; 103: 1902-8. 

. T, Hotz HG, Kinzig M, Sorgel F, Buhr HJ. Influence 

inges in pancreatic tissue morphology and capillary 

flow on antibiotic tissue concentrations in the pancreas 

he progression of acute pancreatitis. Gut 1997, 40: 












Drewelow B, Brinckmann W. Pancreas penetration 
acin — a pilot study. Z Gastroenterol 1993; 31: 587-91. 
ow B, Koch K, Otto C, Franke A, Reithling AK. 






1993; 21: 229-34. 

26 Bassi C, Pederzoli P, Vesentini S, Falconi M, Bonora A, 
Abbas H et al. Behavior of antibiotics during human 
necrotizing pancreatitis. Antimicrob Agents Chemother 1994; 

27 Foitzik TF, Fernandez-del Castillo C, Ferraro MJ, Mithofer 
K. Rattner DW, Warshaw AL. Pathogenesis and prevention 
of éarly pancreatic infection in experimental acute 
necrotizing pancreatitis. Ann Surg 1995; 222: 179-85. 

28 Widdison A, Karanjia ND, Reber HA. Antimicrobial 
treatment of pancreatic infection in cats. Br J Surg 1994. 81: 


Penetration of ceftazidime into human pancreas. /nfection 


29 


30 


Af 


all 


4] 


43 


46 


47 


48 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 582-587 





ANTIBIOTIC PROPHYLAXIS IN SEVERE ACUTE PANCREATITIS 587 


886-89. 
Mithofer K., Fernandez-del Castillo C, Ferraro MI, 


Lewandrowski K, Rattner DW, Warshaw AL. Antibiotic 
treatment improves survival in experimental acute necrotizing 
pancreatitis. Gastroenterology 1996; 110: 232-40. 

Araida T, Frey CF, Reubner B, Carlson J, King J 
Therapeutic regimens in acute experimental pancreatitis in — 
rats: effects of a protease inhibitor, a f-agonist, and 
antibiotics. Pancreas 1995; 11: 132-40. 

Craig RM, Dordal E, Myles L. The use of ampicillin in acute 
pancreatitis. Ann Intern Med 1975; 83: 831-2 (Letter). 

Howes R, Zuidema GD, Cameron JL. Evaluation of 
prophylactic antibiotics in acute pancreatitis. J Surg Res 1975; 
18: 197-200. 


3 Finch WT, Sawyers JL, Schenker S, A prospective study to 


determine the efficacy of antibiotics in acute pancreatitis. 
Ann Sure 1976; 183: 667-71. 

Ranson JHC, Rifkind KM, Roses DF, Fink SD, Eng K, 
Spencer FC. Prognostic signs and the role of operative 
management in acute pancreatitis. Surg Gynecol Obstet 1974, 
139: 69—81. 


> Schwarz M, Isenmann R, Meyer H, Beger HG. Antibiotic use 


in necrotizing pancreatitis. Results of a controlled study. 
Dich Med Wochenschr 1997; 122: 356-61. 

Zimmermann AW, Katona BG, Jodhka JS, Wiliams RB. 
Ceftriaxone-induced acute pancreatitis. Ann Pharmacother 
1993; 27; 36-7. 

Buchler M, Malfertheiner P, Friess H, Bittner R, Vanek E, 
Schlegel P et al. The penetration of antibiotics into human 
pancreas. Infection 1989; 17: 20-5. 

Plotnick BH, Cohen I, Tsang T, Cullinane T. Metronidazole- 
induced pancreatitis. Ann Intern Med 1985; 103: 891-2. 
Sanford KA, Mayle JE, Dean HA, Greenbaum DS. 
Metronidazole-associated pancreatitis. Ann Intern Med 1988; 
109: 756-7. 

Friedman GD, Selby JV. How often does metronidazole 
induce pancreatitis. Gastroenterology 1990; 98: 1702-3. a 
Low DE, Willey BM, McGeer AJ. Multidrug-resistant 
enterococci: a threat to the surgical patient. Am J Surg 1995, 
169(Supp! 5A): 8-12S. 

Patterson JE, Sweeney AH, Simms M, Carley N, Mangi R, 
Sabetta J et al. An analysis of 110 serious enterococcal 
infections. Epidemiology, antibiotic susceptibility, and 
outcome. Medicine 1995: 74: 191-200. 

Baird D. Staphylococcus: cluster-forming Gram-positive cocci. 
In: Collee JG, Fraser AG, Marmion BP, Simmon A, eds. 
Mackie and McCartney. Practical Medical Microbiology. 14th 
ed. New York: Churchill Livingstone, 1996: 245-61. 

Isali S, Suzuki M, Frey CF, Ruebner B, Carlson J. Role of 
bacterial infection in diet-induced acute pancreatitis in mice. 
Int J Pancreatol 1992; 11: 49-57. 

Gianotti L, Munda R, Gennari R, Pyles T, Alexander JW. 
Effect of different regimens of gut decontamination on 
bacterial translocation and mortality in experimental acute 
pancreatitis. Eur J Surg 1995; 161: 85-92. 

Luiten EJ, Hop WCJ, Lange JF, Bruining HA. Controlled 
clinical trial of selective decontamination for the treatment of 
severe acute pancreatitis. Ann Surg 1995; 222: 57-65. 

Blamey SL, Imrie CW, O'Neil J, Gilmour WH, Carter DC. 
Prognostic factors in acute pancreatitis. Gut 1984; 25: 
1340—6. 

Balthazar EJ, Ranson JHC, Naidich DP, Megibow AJ, 
Caccavale R, Cooper MM. Acute pancreatitis: prognostic 
value of CT. Radiology 1985; 156: 767-72. 

Frey CF, Bradley EL HI, Beger HG. Progress in acute 
pancreatitis. Surg Gynecol Obstet 1988; 167: 282-6. 

Johnson CD. Antibiotic prophylaxis in severe acute 
pancreatitis. Br J Surg 1996; 83: 883-4. 

Banks PA. Practice guidelines in acute pancreatitis. Am J 
Gastroenterol 1997; 92: 377-86. 


> Ho HS, Frey CF. The role of antibiotic. prophylaxis in severe 


acute pancreatitis. Arch Surg 1997, 132: 487-93.. 


é 


KA Š 


























British Journal of Surgery 1998, 85, 588-595 


Review 


AN eh etn AME I PPE MA Ute sven a A Aa t aia LAARA AAAA AAAA SARIN LA YT r: 


Diagnosis and treatment of sphincter of Oddi dysfunction 


G. TZOVARAS and B., J. ROWLANDS 


Department of Surgery, The Queen’s University of Belfast, Belfast, UK 


Correspondence to: Professor B. J. Rowlands, Section of Surgery. University Hospital, Queen’s Medical Centre, Nottingham NG7 2UH, UK 





Background Sphincter of Oddi dysfunction is a challenge from both the diagnostic and therapeutic 
point of view. There is much ongoing debate about the accuracy and usefulness of various 
diagnostic tests, as there is about the effecciveness of proposed therapeutic alternatives. 

Methods A comprehensive review of the pas: 15 years’ literature was undertaken, using the Medline 
database and cross-referencing of major articles on the subject. 

Results and conclusion Endoscopic and surg.cal treatments result in similar outcomes, with 
considerable failure rates. The latter reflect the difficulties in accurate diagnosis and a lack of sound 
objective criteria for selecting patients for ntervention. In addition, in some patients sphincter of 
Oddi dysfunction may be only part of a geaeralized motility disorder of the gastrointestinal tract. 
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The sphincter of Oddi ts a complex muscular structure 
consisting of smooth muscle fibres that surround the distal 
common bile duct (CBD), pancreatic duct and ampulla of 
Vater (the common channel of both ducts)'~. It is 
6-10 mm in length and is situated almost entirely in the 
wall of the duodenum, traversing it obliquely’. It is 
composed of small muscular segments, described by 
Boyden“ in a detailed study: the sphincter choledochus 
(which surrounds the distal CBD), the sphineter 
pancreaticus (which surrounds the lower end of the 
pancreatic duct) and the sphincter ampullae (which 
surrounds the common channel or ampulla). The most 
important element seems to be the sphincter choledochus; 
the sphincter pancreaticus is identified in only 10 per cent 
of specimens’. 

This group of smooth muscle fibres is functionally 
independent of duodenal muscle and its primary function 
is to control the delivery of bile and pancreatic juice mto 
the duodenum. This sphincter also diverts bile into the 
gallbladder and prevents retrograde reflux of duodenal 
luminal fluid into the ducts’. Bile flow occurs mainly by a 
passive mechanism between phasic contractions, the 
contractions serving to propel a small bolus of fluic to 
clear the ductal opening’. Understanding of sphincter of 
Oddi function relied initially on information obtained 
from the intraoperative measurement of CBD cuct 
pressure and flow of contrast agent through the papilla 
using a debimanometer, as described by Tondelli and 
Gyr’, Subsequent use of endoscopic manometry has 
enhanced understanding of both normal and abnormal 
sphincter function. Today, the sphincter of Oddi is 
believed to be a more dynamic structure than it was 
thought to be in the past. Sphincter motility differs in 
fasting, when it is integrated with the migrating motor 
complex (MMC), and the postprandial state, when the 
control mechanisms of motility are unclear. 

The MMC pattern of gastrointestinal motility ducing 
fasting propagates from the distal oesophagus’* to the 
ileum periodically every 90-120 min and is divided :nto 
four phases. Bile flow into the duodenum during fas-ing 
occurs in a cyclical pattern in concert with the MMC 
phases, to reach a maximum during the latter portioa of 
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potentials of the sphincter of Oddi increases gradually 
from phase I to a maximum in phase HI and then 
decreases rapidly during phase IV. This may represent a 
preventive mechanism against accumulation of biliary 
microcrystals and debris, and the creation of calculi, 
during fasting. 

After food the pattern of gastrointestinal motility 
changes and the sphincter of Oddi mirrors these changes 
by irregular bursts of spike potentials. The frequency of 
spike potentials depends on the type and amount of food 
ingested. fat and proteins causing the greatest frequency 
of sphincteric activity’. 


What is dysfunction of the sphincter of Oddi? 


Many articles have been published in the past two 
decades about the clinical syndrome described as 
‘dysfunction of the sphincter of Oddi’. Such dysfunction 
could affect the biliary duct leading to pain characteristic 
of biliary colic, or the pancreatic duct causing recurrent 
acute pancreatitis. The clinical syndrome is poorly 
defined, incompletely understood and difficult to 
diagnose. A number of terms have been used to describe 
the same clinical entity (e.g. papillary stenosis, sclerosing 
papillitis, biliary spasms, biliary dyskinesia, 
postcholecystectomy syndrome) which has resulted in 
some confusion. Recently, to avoid such confusion, two 
types of sphincter of Oddi dysfunction have been 
proposed on the basis of pathogenic mechanism'"""'. 


Sphincter of Oddi stenosis 


Sphincter of Oddi stenosis is a structural abnormality in 
which there is narrowing of part or all of the sphincter 
due to chronic inflammation and fibrosis. It is associated 
with pancreatitis or injury from gallstone migration 
through the papilla, trauma from intraoperative 
manipulation of the CBD or non-specific inflammatory 
conditions, such as adenomyosis. This structural 
abnormality is further associated with raised basal 
sphincter pressure and alteration of phasic contractions 
measured by endoscopic manometry. 


Sphincter of Oddi dyskinesia 


Sphincter of Oddi dyskinesia is an intermittent functional 
blockage of the high-pressure zone of the sphincter. It 
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from spasm, hypertrophy or denervation of the 
muscle. This condition may reflect a motility 
r of the sphincter similar to motility disorders 
in the gastrointestinal tract (e.g. hypertensive 
)phageal sphincter). Basal pressure is raised but, 
Structural stenosis, it may be reduced by the 
administration of smooth muscle relaxants (nitrates). 
However, there is still a significant overlap in the 
manometric values found in both types of sphincter of 
Oddi P 





Diagnosis of sphincter of Oddi dysfunction 


Sphincte of Oddi dysfunction should be suspected i 

ith pain of apparent biliary or pancreatic er 
bsence of an organic cause (after conventional 
investigations), Twenty-nine per cent of patients with 












unexplained right upper quadrant abdominal pain who 
have a normal extrahepatobiliary and pancreatic system 
have nometric evidence of sphincter of Oddi 
dysfunction’. It is difficult to assess accurately the 
incidence in the general population. In many cases the 
diagnosis is somewhat arbitrary and difficult to prove, but 
it is estimated that it occurs in 0-88 per cent of those 
undergoing cholecystectomy’. Cholecystectomy may 





er of Oddi dysfunction because there is no 
_ gallbladder to serve as a reservoir to 
pressure and volumetric changes", 
TOR is little doubt that in most cases symptoms 
after cholecystectomy are non-biliary in origin“. The true 
idence of sphincter of Oddi dysfunction as a cause of 
recurrent acute or chronic pancreatitis is impossible to 
estimate, but an association exists between sphincter 









ncreatitis have been reported recently and, 
when other common causes of pancreatitis have been 
excluded, sphincter dysfunction should be considered in 
the differential diagnosis. Numerous tests have been 
to obtain an accurate diagnosis, but they are 
















insensitive and non-specific. 

Hogan and Geenen” have suggested a classification for 
suspected sphincter of Oddi dysfunction known as the 
Milwau Biliary Group Classification (Table f}. This 


utline an optimal scheme for investigation and 
the outcome of endoscopic sphincterotomy or 
phincteroplasty. Sherman et al? have described 
assification for pancreatic type pain (Table 2). 

holecystectomy, a dilated CBD detected by 
raphy has been proposed as a feature of 
f O Oddi dysfunction” which has high predictive 


waukee Biliary Group Classification, after Hogan 
a7 








Abnormal liver Dilated 
function test common Delayed 
results* bile duct? — drainages 
Type I r F + + + 
Type H 7 = +. One or two of the above 
Type vie None of the above 





“Alanine! transaminase and aspartate transaminase levels more 
than two times normal value, on at least two occasions; tmore 
than 12mm on ultrasonography or 10mm on endoscopic 
retrograde cholangiopancreatography; {more than 45 min on 
P in ie supine position 
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viously unrecognized pre-existing symptoms due. 


dysfunction and pancreatic disease. Abnormal mano-_ 
findings in patients with early minimal-change 
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Table 2 Pancreatic type pain classification, after Sherman et al.* 








Recurrent 
pancreatitis Dilated T 
and/or typical Abnormal pancreatic Delayed- 
pancreatic pain enzymes* duct? drainage? 
Type I + + + + 
Type + One or two of the above three 


Type IH + None of the above three 








“More than 1-5-2 times the upper limit; tgreater than 6 mm in 
the head and more than 5mm in the body on endoscopic 
retrograde cholangiopancreatography; {more than 9 min 


value for favourable outcome after sphincterotomy”. 
However, it is a non-specific feature which can be. 
detected in 4 per cent of asymptomatic patients after 
cholecystectomy”. In addition, the diameter of the CBD 
varies with the age of the patient”. Determination of the 
increase in duct diameter after a fatty meal or 
cholecystokinin octapeptide may be useful in the > 
evaluation of the function of the sphincter of Oddi?" No 
increase in diameter after provocation, measured by © 
ultrasonography, should occur in normal subjects, because: 
normal changes in sphincter motility should enhance bile. 
flow into the duodenum and decrease the diameter of the 
CBD". A paradoxical increase in CBD diameter reflects 
an abnormal resistance to bile outflow and an increase 
greater than 2mm is observed in patients with sphincter 
dysfunction”. 

A similar ultrasonographic method has been proposed 
for the evaluation of the pancreatic component of the 
sphincter of Oddi. The diameter of the pancreatic duct in». 
normal individuals measures less than 1 mm. Followin: 
secretin injection, there is a temporary increase i 
pancreatic duct diameter that lasts for less than 30 min. A 
diameter greater than 15mm at 30min suggests a 
resistance to the outflow of pancreatic juice”. This test is ` 
operator dependent for evaluation and interpretation but = 
it is non-invasive, easy to apply and inexpensive. It is. = 
useful as a screening investigation and may alert the 
physician to the possibility of sphincter of Oddi. 
dysfunction. ; 

Another commonly used measure of sphincter = 
dysfunction is delayed emptying of the CBD at endoscopic 2 
retrograde cholangiopancreatography (ERCP). ERCP is 
one of the first-line investigations of symptoms of 
hepatobiliary and pancreatic origin. It is an excellent test 
that gives the most accurate image of both biliary and 
pancreatic ducts. It is a useful tool to exclude CBD- 
obstruction caused by stone or stricture, or to 
demonstrate a congenital abnormality, such as pancreas 
divisum™*, Failure to cannulate either duct may raise 
Suspicion that an anatomical deformity exists’ but 
interpretation is subjective and operator dependent. 
Reproduction of pain during injection of contrast medium 
has not been generally accepted as a reliable indicator of 
sphincter dysfunction. The papilla may appear normal at 
ERCP or at the time of intraoperative inspection, despite 
the presence of marked fibrosis”. Delay in emptying of 
contrast medium for more than 45 min is consistent with 
sphincteric dysfunction'’’’ and has a high predictive value 
for favourable outcome after sphincterotomy”’. The test is, 
however, poorly standardized, because during ERCP 
varying amounts of contrast agent may be injected into 
the biliary tree and differing amounts of sedative, 
potentially affecting sphincter motility, may be 
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administered”, The invasive nature of ERCP and the use 
of sedation are the main disadvantages of the procedure. 

Dynamic hepatobiliary scintigraphy has been used as a 
non-invasive tool for evaluation of the sphincter of Oddi 
by providing indirect evidence of increased sphircter 
resistance. This method can be standardized, and can give 
quantitative and qualitative information by measuring a 
significant delay in hepatic uptake and washout~*. It has 
high sensitivity and should be used as an early diagnostic 
tool to evaluate suspected sphincter dysfunction’ after a 
structural lesion of the CBD has been excluded“. The ailar 
time—activity curve and the 45-min clearance value are 
the most useful criteria for differentiating between partial 
biliary obstruction and normality”. Nevertheless, m a 
large proportion of patients with sphincter dysfunction it 
fails to detect any abnormality, and there is a considerable 
overlap with the normal population”. The test caanot 
differentiate parenchymal liver disease, intrahepatic 
cholestasis and extrahepatic bile duct pathology~’. tt is 
useful for providing information about the biliary 
component of the sphincter but it does not help in 
pancreatic pain. The episodic nature of the disorder, 
especially dyskinesia, means that abnormal scintigrap ay is 
unusual when the procedure is performed in a pacient 
who is currently free of pain. This has led some tc use 
scintigraphic techniques after stimulation with 
cholecystokinin, and a scoring system has been proposed 
which combines visual and quantitative criteria for the 
diagnosis of sphincter dysfunction®. Cholecystokinin has 
been used as a functional stimulus to accentuate 
differences in bile flow rates between a normal 
postcholecystectomy population and those with sphincter 
of Oddi dysfunction. The scoring system incorporates all 
the variables previously demonstrated to be of significance 
in the diagnosis of sphincter dysfunction: time of seak 
liver activity, time at which the intrahepatic biliary tree is 
first visualized, prominence or dilatation of the biliary 
tree, time at which the bowel is first visualized, percertage 
of CBD emptying and CBD:liver ratio. This score 
appeared to be superior to previous diagnostic criteria 
and attained a perfect separation between patients with 
sphincter of Oddi dysfunction and controls (sensitivity 100 
per cent, specificity 100 per cent)”. 

A series of provocation tests has been used with 
equivocal results and debatable usefulness. The most 
widely known, using various methodologies, is the 
morphine~prostigmine provocation test (Nardi test)". 
This test is performed by giving an intramuscular injection 
of morphine 10mg and prostigmine 1 mg to produce 
simultaneously spasm of the sphincter of Oddi and 
stimulation of exocrine pancreatic secretion. 
Reproduction of the patient’s pain and/or increase in 
pancreatic or liver-associated enzymes are required ‘or a 
positive result. This test also identifies those who are most 
likely to benefit from sphincteroplasty and septectomy”’. 
Abnormal responses to morphine—neostigmine in patients 
with undefined biliary pain have also been reported* and 
there is evidence that the test may be beneficial in ch-onic 
relapsing pancreatitis in children“. However, other stadies 
have suggested that the method is neither specific nor 
sensitive for sphincter of Oddi dysfunction. These 
discrepancies of information and interpretation might be 
due to different methodologies and the varying criteria of 
positivity used by different authors. The test is cheap and 
easy to perform but seems to have a low specificity when 
it is considered alone. It should be used as a screening 
test in patients with pain of hepatobiliary and pancreatic 


origin. A combination of scintigraphy and the provocation 
test has recently been used for postcholecystectomy 
syndrome*’. The results were encouraging and showed a 
good correlation between a positive provocation test and 
an obstructive pattern on scintigraphy. This combination 
may be the optimal method for detection of the subgroup 
of patients with functional abnormality (dyskinesia), but 
larger studies are required to assess the diagnostic 
accuracy and predictive value of response to endoscopic 
or surgical therapy. 

Recently there has been a surge of interest in 
manometry as a diagnostic tool. Three manometric 
methods have been described: direct endoscopic 
manometry, indirect manometry and tip transducer 
manometry’. Direct endoscopic manometry is considered 
the ‘gold standard’. It is performed endoscopically 
through retrograde cannulation of the sphincter with a 
standard 17-mm triple-lumen, side-hole, manometry 
catheter. The catheter is perfused with distilled water at a 
low constant flow by a low-compliance perfusion system. 
The pressure is transmitted constantly through the 
catheter to external transducers, which transform it to an 
electrical signal that is amplified and recorded. Selective 
cannulation of both bile and pancreatic duct is important 
to evaluate both components of the sphincter, and to 
exclude any segmental dysfunction responsible for partial 
biliary obstruction or episodes of acute recurrent 
pancreatitis". The basal pressure of the sphincter of 
Oddi is usually 5-15 mmHg greater than the pressure in 
the CBD and 15-30 mmHg greater than that in the 
duodenum, which is used as zero reference. Phasic 
contractions of amplitude 50-150 mmHg are 
superimposed on the basal pressure with a frequency 
varying between 3 and 8 contractions per min. Most are 
propagated in an antegrade fashion’. Manometric 
abnormalities ascribed to sphincter of Oddi dysfunction 
include high basal pressure (more than 40 mmHg), 
increased amplitude (more than 240 mmHg) or increased 
frequency (greater than 10 per min) of phasic contractions 
and increased percentage (more than 50 per cent of the 
time) of retrograde propagated contractions and 
paradoxical response to cholecystokinin, Raised 
basal pressure appears to be the most consistent, reliable 
and frequently used variable for therapeutic decision 
making. It has been shown by Geenen et al.*' in a 
prospective trial that raised basal sphincter pressure is the 
most reliable finding to predict a successful outcome of 
endoscopic sphincterotomy. However, others have failed 
to correlate a favourable outcome with manometric 
assessment™®* and have emphasized that the presence of 
either a dilated duct or delayed drainage of contrast agent 
at ERCP predicts a favourable outcome following 
sphincterotomy”. Roberts-Thompson and Toouli* in a 
retrospective series reported good results after endoscopic 
sphincterotomy in five of eight patients with normal 
sphincter of Oddi manometry, while seven of 17 patients 
with abnormal manometric findings (suggesting either 
stenosis or dyskinesia of the sphincter) failed to have any 
change in symptoms. They concluded that the results of 
sphincterotomy appeared to be unrelated to manometric 
findings. 

Several problems occur in the performance and 
interpretation of biliary manometry. First, the procedure 
itself is an expensive and sophisticated one, performed in 
only a few specialized centres. It is quite difficult to carry 
out, is invasive and requires sedation, which may modify 
the behaviour of the sphincter. Even an experienced 
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endoscopist may achieve an adequate and com lete 
examination in only 54-87 per cent of patients i, 





even among patients with type I disease in the Milwaukee 


classification (the most homogeneous and stringently- 
selected group) 27 per cent had manometric values within 


the range recorded in healthy volunteers. 


Endoscopic biliary manometry also has a higher - 


incidence of associated pancreatitis compared with simple 
diagnostic ERCP. Approximately 2 per cent of 315 
patients. undergoing diagnostic ERCP developed 
pancreatitis compared with four of 21 patients undergoing 
sphincter manometry”. 
pancreatitis depends on the rate and time of catheter 
perfusion and whether the pancreatic segment of the 
sphincter is evaluated”. Sherman et al." have reported a 
reduction of procedure-related pancreatitis from 3} to 4 
per cert following evaluation of the pancreatic 7 nt of 
the sp incter when one lumen of the triple- lumen 


conti sly: there was pae no change in the 
ao caused by this modification. 





those s jo ne have ere very small series. More 
fe conclusions could be drawn from manometric 
data collected from large numbers of asymptomatic 
indiv iduals over a wide range of ages, drom both men and 








and end over a long nl of times, On the athe: 
hand, many patients suspected of having sphincter of 
Oddi dysfunction have postcholecystectomy pain and the 
effect elite removal on Le dupa activity has not 


. the patient iS sedated. For ie reasons ihe 
„ does not reproduce normal physiological 
= Methodological variations in Hen and 





g “measurements between different tabow tones 
The problem of interobserver variability in the 
interpretation of manometry data has been addressed 


eee and significant disagreement was found in the 


of the absolute basal sphincter pressure and in the 
osis of normal versus abnormal. However, in 
one study from a centre with a large experience of 
endoscopic manometry, when three experienced observers 

iewed randomly selected manometric tracings, 
agreement was reached in a high proportion of cases in 
evaluation of normal versus abnormal baseline sphincter 
pressures”. — 

Another question which is difficult to answer is whether 
or not the abnormalities noted on sphincter manometry 
correlate with pain, because the patient is sedated during 
the procedure. Furthermore, the assessment of sphincter 
activity) a byr nianomety iS limited or a o S 











nature — of the disorder”. Tanaka et alc’ overcame this 
problem by using the tip transducer technique in which an 
OWEN HE micron ansaucef catheter is placed into the 


Meshkinpour and Mollot™ found recently, in a series of. 
atients with postcholecystectomy syndrome, that only 
4} per ent had a manometric abnormality. Furthermore, - 


The incidence of postmanometry | 
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CBD at the time of ERCP and remains there after _ 
removal of the endoscope and recovery of the patient. 
This method has the advantages of being more 
physiological and permitting the collection of information 
over a longer period. It also allows the evaluation of the 
effect of “agents, such as morphine or smoking, on 
sphincter motility, and the correlation of intensity of pain 
with changes in sphincter pressure. : 

It is estimated that, if endoscopic manometry were 
employed to screen patients with postcholecystectomy — 
pain, 72 studies would be performed for every case of 
sphincter of Oddi dysfunction detected™. This efficacy 
ratio Is unacceptable for an invasive procedure that is 
both difficult to perform and associated with potentially 
dangerous complications. Biliary manometry is an 
important method of evaluation of sphincter of Oddi 
function, but at present it is more useful as a research tool — 
than as a routine clinical investigation. 

For indirect biliary manometry a catheter is inserted 
into the cystic duct or a T tube, fluid infusion is 
performed and pressures are obtained. Tondelli and Gyr‘, 
in 1983, described their debimanometer and proposed 
pressure-controlled cholangiography for intraoperative | 
diagnosis of sphincter dysfunction. Their criteria for — 
stenosis were residual pressure in the CBD of more than 
16 cm contrast medium, standard flow through the papilla 
at a constant pressure of 30cm contrast medium below 
14 ml/min, and no normalization of these values after the 
administration of cholecystokinin. This method played an 
important role in understanding sphincter physiology 
using indirect methods that measured pressure in the 
CBD and flow through the sphincter, rather than direct 
measurement of the sphincter pressure. Other drawbacks, 
compared with endoscopic manometry, were that it could 
only be used during surgery and that it was both less 
physiological and less precise’. | 

The ideal test to diagnose sphincter of Oddi 
dysfunction has yet to be identified, but endoscopic 
manometry is considered the best available by several 
authors, despite its obvious problems. In a recent 
prospective study, the Milwaukee Biliary Group 
Classification correlated well with clinical outcome after 
endoscopic sphincterotomy in 33 patients. Sphincterotomy _ 
was performed on the basis of raised basal pressure- 
measured manometrically, but manometric findings did _ 
not correlate with either the Milwaukee classification or 
clinical outcome in patients with suspected sphincter of 
Oddi dysfunction type H (20 patients) or HI (13). This 
poor correlation between the Milwaukee classification and 
manometric findings has been reported previously by 
others. In another recent prospective series, which 
included patients with biliary type H and IH disease, 
various preoperative tests were compared with respect to 
the results of sphincterotomy carried out on the basis of 
manometrically proven raised basal pressure in 23 
patients”. A positive morphine—neostigmine test, pain 
induced by the injection of contrast agent at ERCP and 
delayed drainage of contrast from the CBD were 
associated with a favourable clinical outcome from 
endoscopic sphincterotomy in 18, 17 and 14 of the 23 
patients respectively. These results were not significantly 
different from those of pathological sphincter of Oddi 
manometry, which was associated with a favourable 
outcome in 19 patients’. 

On balance, a single approach to the problem seems 
unjustified. Diagnosis and therapy should be based on a 
range of preoperative tests and clinical presentation. The 
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Milwaukee classification, which combines clinical, 
biochemical, ultrasonographic and ERCP findings, has a 
significant role to play in the assessment of suspected 
sphincter of Oddi dysfunction. This classification seems to 
predict the outcome of a sphincter ablation procedure 
accurately". Intervention is justified in patients with type | 
disease, the vast majority of whom will experience benefit 
from sphincter ablation. In type H, the indication for any 
intervention is questionable; in type III, surgical or 
endoscopic intervention may create more problems than it 
solves. Manometry is not necessary for type I, as most 
patients have a uniformly abnormal basal pressure. In 
type H, it may provide useful information and identify a 
subgroup that may benefit from treatment. Most patients 
with type IHI disease have normal pressures so that 
manometry is redundant. If manometry is normal or not 
available, a diagnosis and a decision about intervention 
may be based on the rigorous application of available 
diagnostic tests. 


Treatment 


Sphincter of Oddi dysfunction is uncommon and is not 
life-threatening, but patients who suffer from it are 
severely debilitated. To make a diagnosis of sphincte> of 
Oddi dysfunction and accurately select patients for 
treatment is difficult. When selection is based on strict 
criteria, the result may still be poor. An explanation for 
this is that sphincter dysfunction, particularly in 
dyskinesia, may represent part of a  generalzed 
gastrointestinal motility disorder. Treatment directec to 
one part of the gastrointestinal tract in such circumstances 
cannot be expected to improve or cure all symptoms’”’. 

The objective of treating sphincter of Oddi dysfunc:ion 
is to facilitate drainage of biliary and pancreatic secre:ion 
into the duodenum. Three methods have been described 
which may achieve this goal: pharmacological treatment, 
endoscopic treatment (sphincterotomy and/or stent.ng) 
and surgical treatment (sphincteroplasty and billary— 
enteric drainage). The endoscopic and surgical 
approaches are the most widely used. 

The pharmacological approach has been proposed as a 
reasonable initial step, especially for functienal 
dyskinesia™. Indeed, there is increasing interest in 
evaluating smooth muscle relaxants, such as nitrates or 
calcium channel blockers, based on the theory that the 
pain of sphincter of Oddi dysfunction is probably du2 to 
constriction of the sphincter and dilatation of the ducts 
proximal to the obstruction’. Bar-Meir ef al.’ reported a 
single case of nitroglycerine improving the pain of a 
patient with suspected sphincter dysfunction, with 
relaxation of the sphincter measured endoscopically. A 


Table 3 Results of surgical treatment 


therapeutic role for nifedipine was suggested by Laslo and 
Sandor”, who reported an excellent clinical response from 
nifedipine therapy in four, a good response in seven and 
poor response in three of 14 patients with sphincter of 
Oddi dysfunction. Guelrud et al* showed that nifedipine 
affects sphincter motor activity in both normal volunteers 
and patients with dysfunction by decreasing the basal 
pressure. Intolerable side-effects, however, limit the 
usefulness of these agents*. Recently Khuroo et al", in a 
prospective double-blind randomized trial of 28 patients 
with dysfunction, showed that oral nifedipine at the 
maximum tolerated dose relieved pain in 21, principally in 
those with raised basal pressure and predominantly 
antegrade sphincter of Oddi contractions. The authors 
recommend that a trial of calcium channel blockers or 
long-acting nitrates is justified in biliary dyskinesia, 
retaining the other treatment modalities for those who fail 
to respond. 

Some investigators have proposed stenting of the 
sphincter of Oddi as a minimally invasive method of 
treatment. In a recent study, stenting was used in patients 
with suspected sphincter dysfunction but no increase in 
basal sphincter pressure, on the assumption that these 
patients might have intermittent spasm”. There was a 
poor symptomatic response associated with a high risk of 
stent-induced pancreatitis, suggesting that stenting cannot 
be recommended as a routine method of treatment. 

It is impossible to answer definitively the question of 
whether or not endoscopic sphincterotomy is better than 
surgical sphincteroplasty; no randomized trial comparing 
these two treatments has been carried out and the results 
from either retrospective or prospective trials of either 
option contain inherent bias. Furthermore, the 
heterogeneous patient populations and the different 
selection criteria used in different series make results 
difficult to compare in any meaningful way. The results of 
both surgical and endoscopic series published in the past 
15 years are presented in Tables 3 and 4. Poor results are 
common with both endoscopic sphincterotomy (13-39 per 
cent) and surgical sphincteroplasty (7-35 per cent). This 
probably reflects the lack of specific objective tests to 
diagnose the disorder accurately and to select patients for 
intervention. 

As endoscopists have become more adept at 
sphincterotomy, treatment seems to have shifted from 
surgical to endoscopic methods”; still, there is no 
evidence in the literature to suggest superiority over 
surgical sphincteroplasty. According to some authorities”, 
treatment should be modified depending on co-existing 
medical illness, secondary hepatic dysfunction, the degree 
of pain, periampullary anatomy, and the type and degree 
of sphincter dysmotility. In an important prospective study 





Morbidity 
Reference Year n Follow-up Result (%) 
Moody ef al. 1983 83 1-10 years Good: 43%; fair: 33%; poor: 24% 21 
Nardi ef al. 1983 89* 5-20 years Pain free: 50% _ 
Anderson et al.“ 1985 28 67-5 monchs (mean) Good: 79%; poor: 21% — 
Stephens and Burdrick™ 1986 81 6 months Pain free: 68%; fair: 25%; poor: 7% 7 
Hastbacka et al.“ 1986 22 = Good: 59%; moderate: 23%; poor: 18% 18 
Williamson” 1988 20 6-100 months Pain free: 60%; improved: 25%; poor: 15% 20 
Nussbaum et al 1989 29 22 months (mean) Good: 62%; fair: 14%; poor: 24% 38 
Kelly and Rowlands“ 1996 20 9-80 menths Pain free: 55%; good: 10%; poor: 35% 10 
Toouli er al 1995 26* 9-105 months Pain free: 58%; mild: 31%; poor: 12% 8 
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*For recurrent acute pancreatitis exclusively 
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Table 4 Results of endoscopic treatment 


Reference | Year n Follow-up 








Riemann et al. 1983 25 2-9 years 

1985 46 25 months (mean) 
T hatcher et a K 1987 46 149 months (mean) 
Neoptolemos et al." 1988 30 46 months (median) 
Seifert”* 1988 7 = 
Geenen et alt 1989 47 | yeg 
Bozkurt et al. °} 1996 23 19 m oni is (mean) 
Wehrmann etal ng 1996 33 2-5 years {median} 





*National study, collective data from 25 German centres; tprospective randomized trial, type H Milwaukee classification, sphincterotomy 
(n= 23) versus sham (7 = 24); prospective trial, type H and HI Milwaukee classification, manometric criteria for sphincterotomy 


by Geenen et al.', 47 patients with biliary-like pain (type 
Il) were randomized to endoscopic sphincterotomy (23 
patients) or sham procedure (24). Manometry was carried 
out, eat used asa criterion to determine TA, and 





ane ae of D kad an a after 
tomy, compared with four of 12 after the sham 
procedure. In this study sphincterotomy did not afford any 
therapeutic benefit beyond its placebo effect when the 
sphincter pressure was normal, in patients with type H 
disorder; 

Endoscopic sphincterotomy performed for papillary 
stenosis may be associated with a higher morbidity rate 
than sphincterotomy for calculi ™ >^. Patients undergoing 
endoscopic sphincterotomy for papillary stenosis are five 
times more likely to develop restenosis at the 
rotomy site than those who have endoscopic 
tomy for calculi”. Riemann ef al” described 
‘stenosis in two of six patients subjected to 
cs ohincterotomy for papillary stenosis, and 
ral.’ needed to repeat sphincterotomy in three 
aus because of restenosis. In a multicen tre 
















i sphincterotomy for aa " stenosis, 
a defined by radiological findings, 
occurred in 12 per cent of 96 patients”. Isolated cases of 
relapsing pancreatitis after endoscopic sphincterotomy 
have been reported and have been attributed to 
subsequent scarring and progressive narrowing of the 
duct orifice”. 
iodenal sphincteroplasty with transampullary 


septectomy (TDS-TAS) has been well standardized over 
the past two decades and is designed to provide adequate 


drainage of both bile and pancreatic juice from their 
respective ducts. Originally, the procedure included 
division of the entire length of the sphincter of Oddi, with 
suturing of the mucosa of the bile duct to the duodenal 
mucosa tO prevent narrowing of the vue and 


extravasation of biliopancreatic secretion”. Later, 
involvement of the transampullary septum in the 
inflammatory and fibrotic process with subsequent 


obstruction of the pancreatic outflow was demonstrated 
by some authorities, who proposed the addition of 
septectomy to the original operation”. The same 
procedure carried out using a carbon dioxide laser has 
been A ee as a more rapid, accurate and safe 
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Morbidity 
Result (%) 


Pain free: 48%; improved: 32%; poor: 20% — 
Pain free: 13%; improved: 48%; poor: 39% 5 


Pain free: 67% 1 
Good: 63%; poor: 37% 2. 
Pain free: 55-1%%; improved: 32:3%; poor: 12-6% == 
Good: 43%; fair: 35%; poor: 22% — 
Pain free: 57%; improved: 26%; poor: 17% 22 
Improved: 60% (type H), 8% (type IH) — 


method, with less haemorrhage and no greater 
complication rate than the classical surgical procedure”. 
There are two theoretical advantages of the surgical 
procedure over endoscopic sphincterotomy. First, 
endoscopic sphincterotomy does not affect the trans- 
si pera septum and drainage of pancreatic duct, 
although there are occasional reports of endoscopic 
septotomy”’™. The transampullary septum is considered 
to play a primary role in the pathological process because 
of the muscular interrelationships of the fibres of the 
sphineter. This thin veil of tissue is so strategically placed 
that, when thickened by inflammation or fibrosis, the 
outflow of bile or pancreatic juice may be compromised™. 
Indeed, studies have shown that separate recording from 
the pancreatic sphincter in patients with recurrent 
pancreatitis demonstrates manometric stenosis in the 
absence of the biliary sphincter®™™®. There is strong 
evidence that pancreatic outflow obstruction is the cause. 
of the severe episodic pain in some patients and they 
benefit from TDS-TAS. In the series of Moody et al.”°, 12 
of 17 patients with previously unsuccessful but ee 
sphincteroplasty obtained pain relief after excision of the 
septum. The second advantage of surgery over the 
endoscopic procedure is that a mucosa to mucosa 
apposition can be obtained. This is important in avoiding — 
further scarring and restenosis of the ampulla™"', 
If must be emphasized that in many surgical series 
there is a trend towards a better outcome when a 
procedure is performed for biliary rather than for 
pancreatic pathology”. The poorer results in the 
pancreatic group have been attributed to the presence of 
underlying parenchymal disease, even when that is not 
apparent by current imaging techniques”. A further 
distinction in the pancreatic group should be between 
acute recurrent and chronic pancreatitis, as the former 
has a significantly better outcome“. This is not surprising, — 
in the latter, as the presence of established and 
radiologically documented parenchymal disease is likely to 
cause persistent symptoms even after an adequate 
drainage procedure. According to some authors, patients 
with chronic pancreatitis are not appropriate candidates 
for surgery, even when the stenosis is thought to be 
confined to the transampullary portion of the duct of 
Wirsung”. Invariably there are other sites of obstruction 
of the pancreatic duct proximal to the sphincter which are 
not appreciated either before or during operation, or 
there is significant underlying parenchymal disease“. In 
contrast, well selected patients with acute recurrent 
idiopathic pancreatitis may benefit from sphincteroplasty 
and septectomy, as has been reported recently by Toouli 
et al. These authors performed TDS-TAS on 26 patients 
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with idiopathic recurrent pancreatitis strictly selectec on 
the basis of abnormal manometric findings; they reported 
an excellent result in 15 and mild symptoms in aight 
patients. The poor results of earlier series are probably 
due to heterogeneous patient populations, and to 
inclusion of patients with alcoholic pancreatitis and 
narcotic dependence“. 


Conclusion 


Sphincter of Oddi dysfunction is not a common condition, 
but it is a challenging one to diagnose and treat. 
Diagnosis and definition of the disorder often remain 
elusive or arbitrary. The high failure rate of endoscopic 
and surgical treatment reflects the difficulties in accurate 
diagnosis and the lack of specific objective criterie by 
which to select appropriate therapy. Furthermore, n a 
subgroup of patients, sphincter dysfunction is simply a 
part of a generalized gastrointestinal motility disorder; 
targeting the sphincter does not result in control of the 
symptoms. All procedures on the sphincter shoulc be 
undertaken with caution after meticulous investiga: ion, 
and patient selection should be based on strict objective 
criteria. 
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Background Improved imaging and refined technology have led to a number of recent advances in 


the surgical treatment of faecal incontineace. 


Methods ‘Original articles, identified using a computer database (Medline), and recently published 
abstracts of meetings were selected on the basis of greatest clinical relevance; these were reviewed. 

Results Ultrasonographic characterization kas led to improved therapeutic strategies. Simple 
structural damage is readily identified and external sphincter repair results in a good outcome for a 
majority of patients. For more complex structural damage, or for the newly recognized primary 
internal sphincter degeneration, alternative treatment strategies are emerging. The electrically 
stimulated gracilis neosphincter and the artificial bowel sphincter offer good results. The latter may 
be a more simple operation. For structurally intact but weak sphincters, sacral nerve stimulation is 
a promising therapy. Other therapies, such as antegrade irrigation, may be helpful for patients with 


neurological disorders. 


Conclusion Better imaging, refined classification and new operations are leading to improved surgical 


techniques for faecal incontinence. 
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What constitutes optimum surgical treatment of faecal 
incontinence is rapidly changing. This review examines the 
most important recent developments, many of which have 
been aided by improved imaging and refined technology. 
This is not a systematic review, as only preliminary results 
are available for many of the procedures cited. However, 
many of these treatments have demonstrated longterm 
efficacy in the management of urinary incontinence. 

Mast ee with faecal incontinence due to simple 
external anal sphincter structural defects benefit from 
overlapping sphincter repair'’. The introduction of anal 
endosonography, with its ability to characterize internal 
and external sphincter structural damage, has greatly 
enhanced accurate selection of patients for repair’. When 
failure occurs it can be due to breakdown of the repa.r’ or 
co-existent problems, such as irritable bowel syndrome. In 
patients with a single defect involving the external 
sphincter the treatment course ts relatively clear. Less 
clear, however, are the best surgical options for those with 
weak but intact sphincter muscles, internal anal sphincter 
defects or complex external sphincter injuries. Some are 
helped by biofeedback and some by antidiarrhoeal drugs, 
such as codeine or loperamide, but these are not a 
satisfactory long-term solution for many. 

New treatments are required for patients with 
intractable faecal incontinence who are not suitable for, 
or who have failed, simple repair, biofeedback and drug 
therapy. To avoid a colostomy it is often necessa‘y to 
perform invasive or major surgery, which may be coraplex 
and without the success rates expected from simple repair. 
At present there is increasing interest in new hae 
approaches to faecal incontinence, many of which appes 
to have encouraging early results. Anorectal physi on 
studies and endoanal ultrasonography should now be a 
standard part of preoperative assessment as outcome 
depends as much on the characterization of the 
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underlying problem and correct choice of operation as it 
does on surgical technique. In complex cases endoanal 
magnetic resonance imaging (MRI) may add to 
information obtained from ultrasonography in defining 
the external sphincter’. 


Advances in diagnostic imaging of the anal sphincter 


The introduction of endoanal ultrasonography in the 
1980s radically altered the previously held view that 
pudendal nerve damage was the underlying cause of 
faecal incontinence in most patients’. Ninety per cent of 
those presenting with faecal incontinence, in whom the 
only apparent predisposing factor was childbirth, have 
detectable structural damage to the external sphincter, 
internal sphincter, or both®. Changes in pudendal nerve 
function were noted to co-exist with structural damage, 
the latter accounting for the muscle weakness and 
incontinence. Ultrasonography has not only defined 
structural damage to the sphincter complex but has also 
allowed the recognition of degenerative disorders of the 
sphincter muscles’. 

MRI using an endoanal coil is not an economically 
practical substitute for endoanal ultrasonography, but it 
does provide improved images of the external sphincter 
and of fistulous tracks. For those who have equivocal 
findings on ultrasonography or who need further 
definition of possible sepsis related to faecal incontinence, 
MRI is a major advance®*”, 


Simple structural defects 


The commonest cause of a reparable defect in the anal 
sphincter muscles is obstetric trauma. Thirty per cent of 
women after their first vaginal delivery have structural 
damage to the anal sphincter mechanism which may be 
seen on endoanal ultrasonography” and this increases to 
80 per cent following a forceps delivery", In primi- 
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parous women studied before and after delivery, both — 





muscles were structurally affected in 13 per cent 


internal sphincter alone in 16 per cent” 





internal sphincter is considered to be due to 
shearing forces as opposed to direct tearing. The 
perceived high percentage of isolated internal sphincter 
injuries may change with improving definition of the 
external sphincter muscle by higher frequency ultra- 


sonography and its excellent definition using endoanal ~ 


MRI. Where there is a single defined defect involving the 
external sphincter alone or in combination with the 
internal sphincter, the operation of choice is overlapping 
sphincter repair ‘4; this may be used successfully even In 
the delayed situation? and in the elderly’. A non- 
overlapping repair is employed in the acute situation by 
many obstetricians and it has been used with some success 
by surgeons in the non-acute situation’. Acute 
jing repair is 
gynaecologists”. In the absence of sepsis, single surgical 
matic injury to the external or oe sphincters can 








Weak b t intact sphincters 


Most patients with faecal incontinence were previously 
believed to have weak sphincter muscles due to pro- 
gressive denervation®'. With the advent of endosono- 
graphy, most of these patients may been shown to have 
structural damage. In the remainder, primary 


degeneration and weakness of the internal anal sphincter - 


smooth _muscle’ or weakness of the external striated 
sphincter are the commonest findings. True 
isolated. ‘neuropathy appears to be rare. 





a iin continence 








; Pp A comparison of a modalities 


i assessment to exclude E A dence or 
ties, and this must include  endoanal 
I Studies conducted before the 
-of this imaging technique’ did not give a 
totally accurate characterization of the pathology and are 
probably not as reliable as subsequent studies in which 
sphincter damage was excluded. As a result of the 
changed emphasis away from neurogenic injury, the 








physiological basis for postanal repair is now being 
questioned. Although short-term benefit occurs in up to. 
83 per nt of patients, long-term improvement may be 
present in as few as 28 per cent“ with only 21 per cent 
fully c inent”, The addition of internal sphincter ` 
plication. to a pelvic floor repair confers no benefit and 
may damage the sphincter muscles, with a fall in mean 


DI ssure?’, Total pelvic floor repair or the addition 
of an anterior levatoplasty and (possibly) external 
sphincter plication to a postanal repair may improve the 
results", but reports contain small patient numbers and 
short follow- -up. 





en nerve stimulation. 
needed for patients with weak but intact sphincters. 
Intermittent direct electrical stimulation of the anal 





sphincters (via the anal canal) has a limited effect on- 


sphincteg function” * Continuous stimulation of the 


es, he external sphincter alone in 6 per cent and the. | 
. Isolated damage 


now preferred by some. 


Alternative treatments are | 
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sacral nerves in the treatment of patients with bladder 
dysfunction has been used since 1987, A recent 


report describes its use for faecal a T ce 


patients with a weak but intact external sphincter. Patients 


undergo a short trial of stimulation using percutaneous = 
electrodes (usually placed through the S3 foramen) and | 


an external stimulator. If there is symptomatic 
improvement over several days the patient proceeds to 
implantation of a permanent electrode and a stimulator, 
identical to that used for dynamic graciloplasty. The 
permanent implantation of the electrode is performed 
through an incision over the sacrum; the leads are 
tunnelled to the stimulator which is implanted in the 
anterior abdominal wall. Even after 26 years of experience 
with this technique in urological practice, the mechanism 
of action remains unclear, although it appears to alter 
sacral nerve reflexes rather than to change motor function 
directly. 

In the only published study to date of the application of 
this technique to the anal sphincter. Matzel et al.* report 
a marked improvement in faecal incontinence and 
external sphincter pressures in three patients who 
received a permanent implant. Those who might benefit 
from such treatment, however, remain poorly defined. A 
detailed study of the short-term effects of sacral nerve 
stimulation” describes a moderate increase in median 
squeeze pressure with no effect on the resting pressure. 
Ambulatory studies show decreased rectal contractility 
and some qualitative changes in resting anal pressure 
activity. No consistent effect is noted in electrosensitivity 
or compliance. The increase in squeeze pressure may be 
secondary to stimulation of x motoneurones and the 
qualitative changes in ambulatory manometry due to a 


modulation of sacral nerve reflexes via stimulation of A-8 


fibres. 


Incontinence associated with specific disorders 


Rectal prolapse. Rectal prolapse should be excluded in 
patients with sphincter weakness without an obvious 
structural defect. Endoanal ultrasonography can suggest 
this diagnosis by demonstrating an abnormally thick or 
thin internal sphincter muscle and subepithelial 
thickening, Faecal incontinence occurs in 30—80 per cent 
of patients with full-thickness rectal prolapse“. Internal 
sphincter function recovers after abdominal rectopexy, 
which may be the only intervention necessary to restore 
continence‘, Madden et al.” found that 17 of 23 
patients were continent for solid and liquid stool after 
rectopexy, compared with only eight before surgery.. 


Delemarre ef al.“ also found 17 of 23 patients continent — ie 


for solid and liquid stool after operation, compared with 
five before surgery. Improvement may be related to 
removal of the source of persistent rectoanal inhibition“, 
or to the prolapse no longer holding the anus open”. 
Recovery of continence has also been documented after 
perineal surgery, such as Delorme’s procedure; while the 
results are probably not as impressive as after rectopexy”, 
some reports claim an improvement of up to 83 per 
cent”. Perineal rectosigmoidectomy with levatoplasty 
results in improvement in continence in 46 per cent™ to 
90 per cent” of patients. The technique of laparoscopic 
rectopexy should have the same effect on continence as its 
transabdominal predecessor, but no long-term results 
have yet been published. The management of 
incontinence persisting after prolapse repair remains 
difficult. Postanal repair after rectopexy is of limited 
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value; one study describes improvement in seven of aine 
patients’ but only two were continent to both solid and 
liquid stool, 


Diabetes mellitus. Incontinent patients with diabetes 
mellitus have a combination of somatic neurogenic and 
autonomic dysfunction which is not amenable to 
simple surgical procedures. The long-term benefi of 
therapies such as biofeedback and sacral nerve stimulation 
has yet to be determined. 


Progressive systemic sclerosis (scleroderma). The most 
consistent anal lesion encountered in faecal incontinence 
secondary to systemic sclerosis is marked atrophy of the 
internal sphincter leading to passive leakage“. 
Constipation resulting from disordered colonic mocility 
may sometimes mask the sphincter weakness. Some 
Soman may also have altered rectal compliance, acquired 
megacolon or bacterial overgrowth, leading to diarrhoea 
and greater stress on the sphincter. There is no simple 
surgical solution for the anal lesion. Those atfected also 
have a higher incidence of rectal prolapse” 


Spinal injury and other neurological disorders. Feecal 
incontinence is present in a high proportion of patients 
with spinal injury”. This can be a particular problem after 
laxative use for constipation, as there is no external 
sphincter activity to oppose bowel contraction. Feecal 
incontinence also occurs in about 30 per cent of patents 
with multiple sclerosis”. In both disorders there is often a 
co-existent problem of constipation, which renders 
therapy more difficult. 

Dynamic graciloplasty is contraindicated in any 
neurological disease that may involve atrophy of the 
gracilis muscle. In one report of 12 patients implanted 
with an artificial bowl sphincter, nine had feecal 
incontinence secondary to a neurological disorder. These 
were a prolapsed intervertebral disc (three patients), 
polyneuropathy (two), benign spinal tumour (ene), 
diabetic neuropathy (one), cerebral trauma (one) and 
myasthenia gravis (one). The short-term follow-up of 
these patients showed good results. Direct stimulaticn of 
the pudendal nerve is described by Schmidt er al.“ in two 
incontinent patients with myelomeningocele. [1s 
technically more demanding than sacral nerve stimulation 
and their long-term results seem disappointing (personal 
communication, R. A. Schmidt). In patients with 
intractable bowel problems due to spinal injury, formation 
of a colostomy can have a dramatic effect on qualry of 
life": 


Disrupted irreparable sphincters 


Disruption of the anal sphincters not amenable to simple 
repair ranges from a single defect in the internal sphincter 
to total disruption of the anal sphincter with little cr no 
residual muscle tissue. Internal sphincter defects are often 
due ito common surgical procedures. Endcanal 
ultrasonography can demonstrate these after opera-ions 
such as lateral sphincterotomy® and anal dilatation”. 

Increasing awareness of the extent and effect of sphincter 
damage that may be caused by such procedures, together 
with the availability of sphincter relaxing agents like 
glyceryl trinitrate ointment® or injected botulinum 
toxin’, may reduce the incidence of this type of 
incontinence. Less avoidable surgical damage includes 


injury to the sphincter during the treatment of fistula. 
Extensive external anal sphincter damage may result from 
obstetric, surgical or other trauma; it may also follow 
unsuccessful surgery aimed at sphincter repair. A number 
of new treatments have been devised for disorders 
involving extensive or irreparable sphincter damage. Some 
may also have application in patients with profoundly 
weak but intact sphincters. 


Collagen injection 


When the patient has isolated passive leakage, drug 
therapy in the form of antidiarrhoeal agents is usually the 
best initial option. Repair of the internal sphincter muscle 
alone is not successful“. There is one report™ of the use 
of collagen injection for internal sphincter insufficiency, 
but long-term results have yet to be established. This and 
other injectable materials have been used with some 
success in urinary incontinence™”, 


Skeletal muscle transposition 


When there is severe passive leakage from internal 
sphincter disruption, severe disruption of both sphincter 
muscles or failure of a previous repair, a surgical solution 
may involve replacement of the sphincter muscle with 
other striated muscle, implantation of an artificial 
material or the establishment of a colostomy. 

The use of skeletal muscle wrapped around the anus . 
aid continence was first described by Pickrell et al.” in 
1952; these authors used the gracilis muscle. Denik 
modifications, such as intermittent stimulation, the fast- 
twitch skeletal muscle could not attain the capacity for 
prolonged contraction. The procedure was, therefore, 
reliant to some extent on the muscle being wrapped 
tightly enough to cause some degree of obstruction. The 
results were poor™™* and the operation fell into disrepute. 
Other muscles which have also been used to encircle the 
anus include gluteus maximus ™ and obturator 
internus”. Patients may find the gluteus muscles easier to 
contract than the gracilis as the former are natural 
synergists of the anal sphincter*’. However, there may be 
more of a functional deficit after transposition of the 
gluteus muscle than after graciloplasty, and the gluteus 
operation has not achieved better results than 
unstimulated graciloplasty*', although the two operations 
have not been compared directly. 

The use of muscle wraps was revived with the discovery 
that chronic stimulation of a skeletal muscle can convert 
fast-twitch, fatiguable muscle into slow-twitch, less 
fatiguable muscle. With chronic stimulation there is an 
increase in the number of capillaries, an increase in 
aerobic oxidative capacity and a decrease in muscle fibre 
diameter. The actual number of muscle fibres remains 
unchanged***, The first chronically stimulated 
graciloplasty was performed in 1986 by Baeten et a/.™ in 
Maastricht. This work, combined with that of Williams 
and colleagues in London, has led to the general 
acceptance of the “dynamic graciloplasty’ as a treatment 
option for severe faecal incontinence. Results and 
complications vary from centre to centre, Most 
surgeons reserve it for patients in whom conventional 
treatments have been tried or are considered 
inappropriate. Contraindications to dynamic graciloplasty 
include perianal sepsis, thereby excluding patients with 
Crohn’s disease. Although no known ill effects have been 
reported from an active stimulator during pregnancy, it is 
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rence from the stimulator controlling devices, 


0 dynamic graciloplasty may not be compatib le when — 


these are present. There is, however, one report of a 


controlled graciloplasty stimulator without problems”. 


Although devascularization of the muscle 4-6 weeks | 
before the gracilis wrap has been recommended’, this | 


stratagem has been omitted with success”. The procedure 
involves two components which may be performed at one 
or two o operations. The gracilis muscle is traced to its 
distal attachment to the tibia through a medial incision in 
the thigh and a separate small incision just below the 

. The tendon is detached at its insertion and the 
livered into the thigh wound. Incisions are made 
y n cach side of anus, or a and 











sities to pe amie the muscle wrap 
360°. A further track is then created from the 

} eatin oe The 
‘then passed to the anal tunnel, wrapped around 
on ‘yy @ OF 8 ue aan and its tendon 


The ie is ieii at ibe oe of the thigh ee 
Id nerve stimulator. The electrode may either be 
orm of a cuff placed directly around the nerve or 
a wire p pl laced adjacent to the nerve branches. A pocket is 
created for the stimulator in the anterior abdominal wall 
through a transverse incision. The leads are tunnelled 
from the muscle up to this pocket and attached to the 
stimulator. The activation of the stimulator is usually 
| 4—6 weeks to allow the muscle to become fixed in 

its new position and the wounds to heal. 
A bilateral gracilis wrap may also be used, but this is 
y confined to the creation of a perineal colostomy 
after abdominoperineal resection for cancer or after 
“perineal trauma. The muscles may be used 
7 one to form a eae ae and the other to 
» Alternatively, they 










T) 
pai 
pee 
fy 
las 


pee aroun the back of the Seal colostomy and 
being joined anteriorly. This latter method of 


even without stimulation”. 
fel? wound healing an 8-week muscle stimulation 


stimu i is gradually increased antil continuous 
can be applied to the muscle, resulting in ` 





patients yho fe cone dynamic graciloplasty with 
continence for both liquid and solid stool’. The 
commonest complications are technical problems with the 


muscle | wrap and with muscle stimulation, perianal 
infection, infection of the stimulator and leads, and 
anorectal functional imbalance. Such functional imbalance 
may lead to incontinence or to difficulty with 
defaecation”. Difficulty with defaecation is particularly 
marked in those with a history of evacuatory problems 
and in those who have not used the muscles of 
eta over a long period of time. Postoperative re- 

Įm about = anorectal coordination during 
deaa m may be helpful. 






recommended that the stimulator be turned off. 
1 pacemakers and defibrillators may be subject | 


ho had both a cardiac pacemaker and a magnet- 


The technique of graciloplasty continues to evolve. 
Intramuscular rather than perineural placement of the 
electrodes can avoid unnecessary exposure of, and 
therefore damage to, the nerve. A hand-held patient 
programmer working by telemetry is now replacing the 
magnets used previously to turn the stimulator on and off. 
The number of adjustments and hence the number of © 
outpatient visits to convert the muscle to a non-fatiguable 
state is also being reduced. It may be possible to use 
another stimulated muscle in the leg if the gracilis is 
found to be unsuitable, although this is rarely necessary. 
The neurovascular anatomy of the biceps femoris is 
compatible with electrical stimulation in 75 per cent of 
cases” but sartorius has an unsuitable neurological 
supply”. The gluteus maximus may be stimulated but it 
does not function as well as the stimulated gracilis. and 
requires a higher voltage, resulting in a shortening of the 
lifespan of the stimulator battery. 


Artificial bowel sphincter 


Experience with the artificial bowel sphincter is in its 
infancy. The artificial urinary sphincter was introduced in 
1972 and is reported to produce total or near-total urinary 
continence in over 75 per cent of patients and 
improvement in a further 15 per cent”. The urinary 
sphincter (AMS Sphincter 800; American Medical 
Systems, Minneapolis, Minnesota, USA) has been used 
for faecal incontinence, with good result, In 1996 the 
artificial bowel sphincter, a version of the artificial urinary 
sphincter modified to take account of anal anatomy, was 
introduced. The cuff which surrounds and occludes the 
anal canal is available in 14 different sizes, including three | 
different widths: a 2-cm (narrow) cuff, a 2-9-cm (standard). 
cuff and a 3-4-cm (wide) cuff, and cuff lengths ranging 
from 7 to 12 cm. A pressure-regulating balloon, implanted 
in the abdominal wall, holds 40 ml of filling fluid and is 
available in seven different pressure ranges: 51-60 up to 
111-120 cmH,O. The control pump, placed in the labia or 
scrotum, contains the valves and resistor needed to 
transfer fluid to and from the cuff. It also has a 
deactivation button which is used to render the system 
mactive during the healing phase after operation or when 
any transanal procedure is to be performed. 

The operation is carried out through two incisions, one 
anterior to the anus and one running transversely in the 
lower abdomen. A tunnel is created for the cuff in a 
similar way as for the gracilis muscle wrap. To avoid the 
possibility of perianal discomfort or cuff erosion, the 
tunnel should be made high up against the inferior aspect 
of the levator muscles. A sizer is passed around the anus 
to allow the cerrect width and length of cuff to be 
selected; when the cuff has been placed in position, its 
tubing is passed up to the lower abdomen and the anal 
wound is then closed. The balloon and the pump are 
implanted through the abdominal incision positioned just 
above the inguinal ligament. The balloon rests 
immediately behind the rectus muscle and the pump is 
placed in the labia or scrotum. Aseptic technique and 
filling the device with the correct volume of fluid without 
air bubbles are probably the two most vital aspects of this 
otherwise straightforward operation. 

The first results of the European trial of the new AMS 
artificial bowel sphincter should be available in 1998. 
There have already been three published studies of anal 
incontinence treated with the urinary sphincter and 
modified urinary sphincter, from Christiansen and 
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Lorentzen“ (12 patients), Lehur et al.” (13 patients) and 
Wong et al.” (12 patients). The overall success rate was 73 
per cent (27 of 37 patients), with 20 patients totally 
continent of stool at all times and seven with some loss of 
liquid stool only. The major complications were infecuion 
and mechanical failure, both of which occurred in eight of 
the 37 patients. Only one patient with previous irradia‘ion 
and searring had erosion of the device through the 
perineum. As for graciloplasty, tightening of the anal 
canal can result in difficulty with defaecation after the 
procedure. 


Colostomy and antegrade irrigation 


The option of a colostomy for intractable incontinence 
should be reserved for those not suitable for conventienal 
surgery and should not be regarded as a treatment failure. 
For some patients it is the optimal treatment, allowing 
return to as near normal a lifestyle as possible. Almost a 
quarter of patients, however, are unable to come to terms 
with a stoma. Those whose quality of life was poor be-ore 
operation can often regain a more positive outlook on 
life”. Further improvement of quality of life can often be 
achieved by stoma irrigation’. Irrigation is possible in 
about 80 per cent of patients receiving a colostomy for 
cancer and it has been shown to be safe and zost 
effective'”. There is no reason why similar figures could 
not be attained by those whose colostomy is for faecal 
incontinence. 

An alternative strategy for faecal incontinence invclves 
the creation of a proximal colonic stoma through waich 
irrigation is performed to keep the distal bowel empty. 
The antegrade continence enema has been used in 
children, especially those with a congenital disorder, via 
an appendicostomy!-", If the appendix is not available 
then a tubularized caecal flap can be used™. Long-term 
problems include stenosis at the mucocutaneous junction, 
reflux of irrigation fluid into the ileum and loss of 
responsiveness to infused fluid. A valved conduit with skin 
flaps. using the sigmoid and/or the transverse colon, has 
also been used; the greatest success has occurred with the 
transverse colon conduit in adult patients"). 


Congenital defects 


Faecal incontinence associated with congenital 
abnormalities is common. It may occur as part of the 
primary abnormality, or following corrective surgery. 
Fifty-seven per cent of patients have soiling following a 
posterior sagittal anorectoplasty for anorectal 
malformation”. Fifty-five per cent of patients with spina 
bifida soil regularly’. Thirty-five per cent of children who 
have had a Duhamel operation for Hirschsprung’s disease 
are incontinent when assessed at age 4 years or older". 
Twenty-seven per cent of patients operated on for a 
benign sacral teratoma in infancy have some faecal 
soiling’. Those with anorectal malformation who have 
had a pull-through operation should be assessec to 
determine whether the sphincter muscle surrounds the 
bowel, using ultrasonography, MRI or electromyographic 
studies. If the bowel has not been pulled down through 
the muscle a transposition may be the first choice of 
procedure before any consideration is given to 
reconstructive surgery. The hindgut is also commonly 
abnormal in these patients and requires evaluation. 

The 70 per cent success rates reported for dynamic 
graciloplasty have not been equalled in the group of 


patients with congenital problems, such as tmperforate 
anus, where this is often an accompanying sensory deficit. 
In these patients good results can be expected in only 
about 50 per cent™. In the pilot studies of implantation of 
an artificial bowel sphincter only six of 37 patients had 
congenital defects and one of the six had cerebral trauma 
as well. All six appear to have had a good result in the 
short term. 


Conclusion 


Successful surgical treatment of faecal incontinence 
depends on the accurate characterization of the motor, 
sensory and anatomical integrity of the anal sphincter 
mechanism. In most cases this can be achieved with a 
combination of a detailed history, careful examination, 
anorectal physiological studies and endoanal ultra- 
sonography. In the future, MRI may emerge as a further 
important means of defining sphincter anatomy. The 
simplest and most successful surgical procedure is the 
overlap repair and this should be used as a first option in 
all patients with a single defect of the external sphincter 
or of both the external and internal sphincter muscles. 
More complex procedures have a role in well defined 
circumstances. Colostomy still has a role when it is 
desirable to avoid complex surgery. 
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Background Paraoesophageal hiatal hernia is relatively rare compared with sliding hernia but it is 
associated with serious complications. Its clinical management presents a major challenge since 
many patients are elderly and unfit for a fermal repair. This paper describes a laparoscopic method 


aimed at reducing the complications of open repair. 


Methods Thirteen patients treated for symptomatic paraoesophageal hernia were included in the 
study. Eleven patients successfully underwent a simple laparoscopic modification of the Boerema 
anterior gastropexy. Two patients required an open anterior gastropexy through a minilaparotomy 
because of incomplete reduction of the hernia. A five-puncture technique was used. The stomach 
and any other contents of the sac were reduced into the abdomen and the stomach was firmly fixed 
to the fascia of the anterior abdominal wall with Gore-Tex sutures tied extracorporeally. 

Results There was one postoperative death due to spontaneous intrathoracic perforation of the 
posterior aspect of the stomach in an elderly woman with severe cardiac disease. There was no 
postaperative morbidity. Eight of the ten patients who went home following laparoscopic 
gastropexy have re mained asymptomatic o2 follow-up. In three patients, two in the laparoscopic 
group and one in the open group, symptoms recurred. 

Conclusion While anterior gastropexy has a significant incidence of recurrent herniation, the clinical 
resulis of this simple procedure in a high- -risk population support its use as the initial surgical 


option. 


rte Ri PANO HOE 


Paraocesophageal hiatal hernia is an uncommon clinical 
problem accounting for 2-5 per cent of all hermas'. 
Unlike sliding hernia, it is associated with a high incidence 
of complications „and these are often severe and 
sometimes fataF*. They include gastrice volvulus, 
obstruction, strangulation with perforation and upper 
gastrointestinal haemorrhage. For this reason, most 
authorities agree that the treatment of choice is operative 
repair, However, the timing of repair and the suitability of 
the patient for surgery present difficult clinical decisic ns’, 
In practice, many of those with symptoms are elderly, 
unfit and a poor risk for formal surgical repair. It is oten 
difficult to judge the relative risks of surgery anc of 
leaving the condition to take its course. These 
considerations lec to the use of a very simple laparoscepic 
gastropexy in as attempt to improve symptoms and 
reduce the risk of complications with minimal operative 
trauma. 


Patients and methods 


Patients 


with symptomatic cay aie ete eae over a ae pee: 
were studied, Most came from an inner city environment, hence 
the high prevalence of severe cardiorespiratory disease. The 
median age was 67 (range 46-87) years. Only two patients were 
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younger than 60 years. Two additional patients presented during 
this time, but were unsuitable for a laparoscopic operation 
because of associated intestinal obstruction in one and previous 
multiple upper abdominal operations in the other. Both 
underwent conventional open surgical repair. 

Eleven patients presented with epigastric and retrosternal pain 
after meals. Six had dysphagia and only one had heartburn. 
Gastroscopy was performed in all cases. No patient had 
oesophagitis. Visualization of the stomach was difficult at 
endoscopy and the distal stomach could not be seen in six 
patients because of gastric volvulus. Barium meal examinations 
were performed in all cases, and demonstrated gastric volvulus in 
six patients and large paraoesophageal hernias in the remainder. 
Oesophageal manometry and 24-h oesophageal pH recording 
were performed in the single patient with heartburn, but no 
pathological acid reflux was demonstrated. 


Surgical technique 


General anaesthesia was used throughout. After creating a 
pneumoperitoneum, a  five-puncture approach was used. 
Cannulas were placed at the umbilicus, the epigastrium, the right 
upper quadrant, the left upper quadrant and the left flank. In 
some cases the hernia reduced easily and the port in the left 
flank was omitted. The hernia was reduced using atraumatic 
grasping forceps. Two Gore-Tex (W. L. Gore, Woking, UK) 
sutures were passed through the anterior wall of the stomach 
and brought out through the port sites in the epigastrium and 
the left upper quadrant. The sutures were passed through the 
linea alba or the fascia of the anterior abdominal wall and tied 
extracorporeally. A small portion of the stomach was herniated 
into these port sites to ensure firm fixation. This is effectively a 
modification of the Boerema anterior gastropexy but with 
suturing of the anterior wall of the fundus rather than the lesser 
curve of the stomach in the classical Boerema operation. No 
nasogastric tubes or drains were used. 
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Table 1 Patients and their co-morbidity 





Patient no. Age (years) Sex Co-morbidity - 
i 87 F Severe angina - 
2 81 F CCF 
3 75 F Hypertension . 
4 74 F CCF 
5 I2 F COAD 
6 71 F COAD 
T 67 F None 
8 | 63 M COAD 
9 F 62 F None 

10 os 62 F None 

1] ae 61 F CCF 

12 eee 48 M Lung cancer 

13 z 46 F COAD 





CCF, congestive cardiac failure; COAD, chronic obstructive 
airway cease 


Results : 





The status of ten of the 13 patients was American Society 
of An hesiologists grade 3. The associated co-morbidity 
is listed in Table 1. 






Ele patients had a laparoscopic gastropexy 
compl successfully. Operating time ranged from 25 to 
45 min. Two procedures were converted to open 


‘otomy with anterior gastropexy because of 
incomplete reduction of the hernia. Another patient, who 
presented as an emergency, had an incomplete reduction, 
but was deemed unfit for open surgery. Laparoscopic 
gastropexy of the incompletely reduced stomach was 
performed, but the patient died 3 days later. Post-mortem 
examination showed an intrathoracic perforation of the 
posterior wall of the stomach through an area described 
by the. seid as ‘gastromalacia’. There were no 
postope tive complications in the remaining patients. 

The most difficult part of the operation was reduction 
of the hernia. Once reduced it was easy to suture the 
stomach to the anterior abdominal wall. Oral fluids ad 
ere allowed on the first postoperative day and 
iet on the second day. 












Eight ‘of the 11 patients who had a completely | 


laparoscopic gastropexy have remained asymptomatic on 

follow-up (median 10 (range 3-24) months). in two 

patients pom have recurred ar 2 and 6 months). 

the others in the series. One hae equine formal open 

repair with good results; the other does not have 
ms severe enough to merit further operation. 

two patients who required minilaparotomy, one 






insufficiency. The other remains well. 


Discussion | 


The treatment of paraoesophageal hernia in this series 
presented a significant surgical challenge because of the 
associated co-morbidity and high operative risk. All of the 
patients presented with severe symptoms compelling 
action despite the operative risk. The laparoscopic 
approach | was selected in an attempt to decrease the 
morbidity associated with upper midline laparotomy. 
There v was only one death in a very unfit elderly patient. It 
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has had a partial symptomatic recurrence, but is being 
managed conservatively because of cardiorespiratory | 
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could be argued that in this patient the operation should 
have been converted to an open procedure, but the 
patient was considered unlikely to have survived this. 
Morbidity was otherwise minimal. One patient had 
incipient respiratory failure and was orthopnoeic, She was 
miserable with intractable vomiting due to gastric 
obstruction. Following laparoscopic gastropexy she was 
completely relieved of the vomiting and returned to © 
community care 5 days later. | 

Most paraoesophageal hernias are of the mixed type in 
which the cardia is displaced above the diaphragm. The 
herniated stomach commonly rotates around its 
longitudinal axis causing organoaxial volvulus. Less 
frequently rotation occurs around the transverse axis 
causing mesentericogastric obstruction which may lead to 
strangulation, perforation, ulceration and haemorrhage 
with disastrous consequences. The incidence of these 
complications has been reported to be as high as 30-45 
per cent’? and the mortality rate from emergency 
operations may be as high as 50 per cent’. 

Prompt repair is therefore desirable in symptomatic 
patients. In asymptomatic patients, paraoesophageal 
hernia may be diagnosed incidentally by finding a < 
retrocardiac gas bubble on a chest radiograph. The value < 
of surgery in this group is less clear, but most consider 
that surgery should be offered to avoid dangerous 
complications at a later stage. 

The present series is similar to others’ in having a high 
proportion of elderly patients. The associated co- 
morbidity led the authors to adopt a minimalist approach 
to surgery, in the belief that the value of laparoscopic 
gastropexy is that it is a relatively simple procedure with 
little or no tissue dissection and little postoperative pain. 
Provided the hernia contents are completely reduced, it is” 
a safe procedure that is remarkably well tolerated. Th 
recurrences have occurred in the fitter patients in th 
series and it is tempting to speculate that such a simpl 
gastropexy cannot withstand vigorous activity. Laparo- > 
scopic gastropexy is now therefore reserved for those with =~ 
poor cardiorespiratory status. e 

The results of simple laparoscopic gastropexy for = 
paracesophageal hernia in this series compare surprisingly 
well with those of other methods. There was no associated 
morbidity in this series compared with a reported .— 
morbidity rate of up to 25 per cent®®. Furthermore, eight 
of 1] patients have complete relief of their obstructive 
symptoms. However, laparoscopic crural repair is tedious 
and difficult in patients with these large hernias. For this 
reason some surgeons have used mesh repair of the 
hiatus’, but reservations exist about the use of prosthetic 
mesh around the oesophagus. Although the crura were 
not repaired, fixation of the stomach to the anterior > 
abdominal wall effectively seals the hiatus. The presence = 
of gastro-oesophageal reflux is variable in those with 
paracesophageal hernia. The symptoms of paraoeso- 
phageal hernia in this series were related to obstruction or 
volvulus rather than reflux, and the primary aim was the 
correction of obstruction and prevention of further 
volvulus. This is similar to the experience of Ellis et al.° 
and Williamson ef al.®. In patients in whom laparoscopic 
reduction is not possible, open reduction and gastropexy 
at minilaparotomy seems a good alternative. 

While laparoscopic gastropexy has a significant 
incidence of recurrent herniation, the clinical results of 
this very simple procedure in a high-risk population = 
support its use as the initial surgical option in those unfit — 
for major surgery, 
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Background Pancreatic cancer resection is considered a high-risk procedure in patients aged 70 years 


or older. 


Methods Some 398 patients with pancreatic adenseatcinoma observed between 1990 and 1995, were 
reviewed. Operative outcome and survival of 33 patients aged 70 years or more were compared with 
findings in 85 younger patients who underwent resection. 
Results Resectability was not significantly different between the elderly and younger patients; neither 
<: were mortality or overall morbidity. However, patients aged 70 years or more had more 
relaparotomies (P< 0-01) and more haemorrhagic complications (P <0-001). Nutritional recovery 
after resection was satisfying even for elderly patients (body-weight gain and increase in serum 
albumin concentrations, P< 0-05). Univariate analysis showed a moderately poorer survival in the 








younger patients. 





cancer has an extremely unfavourable prog- 
the fifth commonest cause of cancer death and 
20 per cent of patients are alive l year after 
Tts incidence increases with age ; in Italy, ine 








rapidly in recent decades, patients aged more 
ars with potentially resectable pancreatic cancer 


reduction in the rate of operative complications after 
major creatic surgery that has been reported recently 










in several selected centres*""' is probably driving surgeons 
to approach pancreatic cancer aggressively in elderly 
patients as well. However, the cost—efficacy of this treat- 
ment, terms of complications and postoperative 


as not been discussed extensively. 

of this study was to assess how advanced age 
the selection of patients for resection and how 
he operative and long-term outcome of patients 
eatic adenocarcinoma. 











s and methods 


ae ‘reatic adenocarcinoma were treated at this hospital: 


e and pathological data were collected prospectively 
artmental pancreatic surgery database; for patients 
n ees ey departments, medical charts were 
ome 264 patients were younger than 70 years of age 
69 years) and 134 were 70years or older (range 


70-96 years). In all, 118 patients (29-6 per cent) underwent. | 
pancreatic resection: 85 were younger than 70 {mean 37; range. 


31-69) years and 33 were 70 (mean 74; range 70-83) years or 
older. The selection of patients for resection was performed by 
the surgical staff based on the presence of distant metastases, 
advanced in 


wasion of peripancreatic great vessels or poor general 
condition. 
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be seen more and more often. The dramatic: 


90. and 1995, 398 patients with histologically con-. | 


sen. in the Department of Surgery and a further 98 - 
jlation in non-surgical departments. Demographic,’ ` 


elderly (P = 0-09). Multivariate analysis demonstrated that tumour diameter, grading and Union 
Internacional Contra la Cancrum stage were independent prognostic factors, whereas age was not. 
Conclusion Patients aged 70 years or more can benefit from pancreatic cancer resection similarly to 


EEEE NANENANE ener a irera esp mmr staan iy naam 


Pancreaticoduadenectomy was performed in 75 patients aged 


less than 70years and in 24 of the older group; total pancreat- oe 


ectomy was performed in one and two patients respectively; the 
remaining patients underwent distal pancreatectomy. 

Operative outcome of patients aged 70 years or more was 
compared with that of younger patients. Operative mortality was 
defined as death within 60 days from operation (no operation- 
related death was observed after this interval). 

Postoperative recovery of nutritional parameters was con- 
sidered as a measure of quality of life: body-weight, expressed a 
percentage of usual body-weight, and serum albumi 
concentration were recorded at discharge and 6 months after 
operation. E 

Only patients with ductal adenocarcinoma (98 patients) were 
considered for analysis of postoperative survival, to exclude 
different histological types that could have a different prognosis. 
The Union Internacional Contra la Cancrum (UICC) classi- 


fication” was used to define tumour extent; tumour differentia- e 


tion was determined according to the criteria of Klöppel et al.”; 


radicality of the operation was defined according to the UICC- R ; & 


(residual tumour) classification". Most patients received 
adjuvant therapy (intraoperative radiotherapy (IORT) as 
previously described’, postoperative chemotherapy or radio- 
therapy); this variable was also considered in the survival 
analysis. 

Statistical analysis was performed with BMDP (Los Angeles, 
California, USA) statistical software; 7’, Fisher’s exact, Mann- 
Whitney U and Student’s f tests were used as appropriate. 
Survival curves were calculated according to the Kaplan—Meier 
method". The log rank test was used to detect differences 
between curves. A Cox proportional hazards model was used for 
multivariate analysis of survival”. Differences were considered 
significant when P< 0-05. Operative mortality was excluded from 
the survival analysis. 


Results 
Resectubility 


The resectability rate in the group of patients younger 
than 70 years was 32 per cent, compared with 25 per cent 
in those aged 70 years or more (P = 0-3). Greater selection 
of patients for resection was observed starting from 
80 years of age (resectability rate 11 per cent), whereas 
those aged 70-79 years had the same rate as younger 
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patients (35 per cent). Poor general condition was the 
main determinant of the decrease in the resectability rate 
in patrents aged 80 years or more; there was no significant 
difference in the finding of distant metastases or advanced 
local infiltration in the different age groups over 60 years 
(Table 1). 


Operative results 


The operative outcome of patients who underwent resec- 
tion, for patients of 70 years or more and those less than 
70 years, is shown in Table 2. Mortality rate and the rate 
of overall complications were not significantly different 
between the two groups; however, elderly patients had 
haemorrhagic complications more frequently than 


Table 1 Contraindications for resection in patients with 
pancreatic adenocarcinoma aged 60 years or more 





Age group (years) 
60-69 70-79 80 or more 


Seana e in eeina a! narren PERT AA A A AEAEE A tig A a erste E e a a te E e 


Overall no. of patients 136 (100) 88(100) 54 (109) 


Non-resected patients 96 {71) 52 (65) 49 (91) 
Distant metastases 48 (35) 22 (28) 16 (30) 
Advanced local infiltration 46 (34) 24 (30) 20 (373 
Poor general condition 2() 6 (8) 13* (24) 





“P<(hO1 versus 60-69 and 70-79 years (7° test) 


Table 2 Operative outcome of 118 patients undergoing 
pancreatic resection for adenocarcinoma over or under the age 
of 70 years 


Age Age 
<70 years = 70 years 








(7 = 85) (2=33) PY 
Death” 3 (4) 2 (6) OS 
Morbidity" 28 (33) 13 (39) 05 
Relaparotomy* 3 (4) 618) <O-01 
Minor complications* 27 (32 11 (33) $9 
Overall haemorrhagic 3 (4) 9(27) <0-001 
complications” 
Causes of death* 
Sepsis 2 (2) 0 (0) 1-0 
Disseminated intravascular i (4) 1 (3) 925 
coagulation 
Stroke and intestinal infarction 0 (0) 1 (3) 03 
fembolism) 
Causes of morbidity® 
intra-abdominal bleeding§ 2 (2 5{(15)  <8-05 
Delayed gastric emptying 7 (8) 4 (12) aS 
Pancreatic fistula 9 (11) 2 (6) 4 
Abscess 4 (S) 3 (9) a4 
Wound infection 4 (5) 3 (9) i4 
Gastromtestinal bleeding# 0 (0) 3 (9) < O05 
Other 7 (8) 6 (18) a] 


700 (744) 750 (866)  @-4 
400 (972) 400 (1200) 0-5 


Operative blood loss (mljt 
Homologous blood 
transfusion {ml}? 
Operating time (min)}t 
Postoperative stay (days)? 


400 (412) 370 (402) 87 
165 (197) 17-0 (231) 03 





Values in parentheses are “percentages or tmean. {Not 
requiring relaparotomy: §documented by relaparotomy or 
defined as the need for transfusion of more than 2 units of bload 
with evidence of intra-abdominal bleeding: #requiring 
transfusion of 2units of blood or more. {v*, Fishers exact. 
Mann-Whitney U or Student’s ¢ test used as appropriate 


younger ones (P<0-001) and they had a higher rate of 
reoperation (P<0-01). Nevertheless, the postoperative 
stay and the amount of blood transfused were not 
significantly different between the two groups. The 
comparison of possible risk factors (associated disease, 
Karnofsky status, operative blood loss, operating time) 
between patients over 70years with and without 
complications did not identify any significant predictor of 
complications. 


Nutritional changes 


Data were available for 28 patients aged 70 years or more 
and for 75 aged less than 70 years. A significant increase 
in body-weight and/or serum albumin concentration was 
observed in both groups 6 months after discharge. Mean 
body-weight recovery (percentage of usual body-weight) 
was 5 per cent for patients aged 70 years or more (87 per 
cent at discharge versus 92 per cent after 6 months, 
P<(Q-0S) and 5 per cent for younger patients (88 per cent 
at discharge versus 93 per cent after 6 months, P<0-01). 
Mean serum albumin level at discharge was 34 g/l in the 
older group and 35 g/l in younger patients; after 6 months 
the values were 38 g1 (P<0-05) and 39g/1 (P<0-01) 
respectively. 


Patients with ductal adenocarcinoma 


Characteristics of the 98 patients with ductal adeno- 
carcinoma are listed in Table 3. With respect to younger 
patients, those aged 70 years or older had more advanced 


Table 3 Characteristics of 98 patients who underwent resection 
for pancreatic ductal adenocarcinoma over or under the age of 
70 vears 








Age Age 
<70 years 270 years 
(7 = 69) (n = 29) P 

Stage 
{ 19 (28) 5 (17) 

I] 7 (10) 1 (3) OLS 
IT] 43 (62: 23 (79) 

Differentiation 
Well 11 (16) 1 (3) 

Moderate 35 (51) 15 (52) O-O8F 
Poor 23 (33) 13 (45) 

Lymph node involvement 43 (62 23 (79) 0-095 

Resection 
R, (radical) 37 (54) 17 (59) 

R, (microscopic residue) 16 (23) 3 (10) O-37 
R, (macroscopic residue) 16 (23) 9 (31) 

Adjuvant therapy” 54 (78) 16 (55) <0054 
IORT 47 (68) 13 (45) <0-05ż4 
Chemotherapy 36 (52) 2 (70 < 0-001} 
Extersal radiotherapy 27 (39) 5 (17) < 0-05} 
IORT with 26 (38) 1 (3) <O-O12 


chemotherapy and 
radiotherapy 
Mean (range) 
tumour diameter (cm) 
Mean (range) no. of 
lymph nodes removed 


3-0 (1-4-5-5) 3-8 (1:5-70) <0-014 


18 (0-50) 13 (0-35) 0-084 





Values in parentheses are percentages unless otherwise stated. 
“Intraoperative radiotherapy (TORT), 15-25 Gy; chemotherapy, 
two to six courses of 5-fluorouracil 1000 mg per m” per day for 
5 days plus epirubicin 50 mg/m* on day 1; external radiotherapy, 
30-45 Gy in L-8-Gy fractions. t7° test for trend; 47° or Student's 
t test as appropriate 
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stent, as shown by tumour diameter (P< (4)1) 
and lymph node involvement (P = 0-09), and there was a 
trend towards poorer tumour differentiation (P= 0-US). 
As regards therapeutic approach, elderly patients had a 
lower number of lymph nodes removed (P= (0-08) and 
they received adjuvant therapy less frequently than 
younger patients (P< 0-05). 





Median survival was 16 (95 per cent confidence interval 
(c.i.) 14-19) months for patients younger than 70 years 


and 14 (95 per cent ci. 8-14) months for older ones 
(P =0-09). The actuarial survival rate of younger patients 
at 1, 3 and 5 years was 67, 14 and 9 per cent respectively; 
for patients aged 70 years or older the survival rate at ] 
and 3 years was 53 and 0 per cent. 

The following factors were significant predictors of sur- 
vival by univariate analysis; UICC stage (P<0-01), 
tumour diameter (P<0-01), histological grading 
(P<0-001), residual tumour (P< 0-05) and the association 
of (ORT with chemotherapy and radiotherapy (P = 0-05). 








noved (P =0-5) were not significant prognastic 


indicatérs. The multivariate analysis of survival, with 

ariates of age, UICC stage, tumour diameter, grading, 
residual tumour, lymph node involvement, number of 
removed nodes and association of TORT with chemo- 


therapy and radiotherapy, indicated that UICC stage 
(relative risk (RR) 1:59, P<0-05), diameter greater than 
3cm (RR 2:21, P<0-01) and grade (RR 265, P<0-01) 
were independent prognostic factors, whereas the remain- 
ing parameters (including age) were not. 


Discussion 


Life expectancy for the elderly population is getting 
longer: according to the life tables of the Italian popu- 
lation, the life expectancy of a 70-year-old person is 
11-6 years for men and 14-7 years for women: at 50 years 
the values are 64years for men and 7-9 years for 
women. Median postoperative survival of patients having 
a pancreatic cancer resection is 10-18 months ™ =. H 
follows that life expectancy could not be a reason for the 
exclusion of elderly patients with pancreatic cancer from 
the only chance of cure, which is radical resection. 

In the present patients there was no decrease of the 
resectability rate until the age of 70 years, with a 35 per 
cent rate of resection in the age group 70-79 years. 
However, beyond the age of 80 years, the resectability rate 
dropped to 11 per cent, owing to the poor general con- 
dition of these patients. The comparison between patients 
with and without complications failed to identify clinical 
factors predicting operative complications, 

Until the early 1980s poor results after major pancreatic 
surgery in the elderly were reported, with mortality rates 
ranging from 20 to 41 per cent’ >. However, improve- 
ments in perioperative supportive care, jointly perhaps 
with a more accurate selection of patients, have over- 
turned these results: operative mortality rates of 10 per 
cent’, 9 per cent”, 6 per cent and even 0 per cent” 
have been reported in elderly patients undergoing pan- 
creatic resection. 

In the present patients aged 70 years or more the 
mortality rate was 6 per cent and did not significantly 
differ from that in younger patients (4 per cent). Also, 
complications were not significantly more frequent in the 
older group (39 versus 33 per cent). An unexpected 
finding was the higher rate of haemorrhagic events and 





Invasion of lymph nodes (P=0-14) and the number of 
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reoperation in the elderly patients; however, these compli- 
cations did not prolong the postoperative stay and the 
amount of blood transfused was not significantly different 
between the two groups. A more careful attitude in the 
elderly may have permitted earlier relaparotomy, with the 
aim of preventing more severe sequelae. 

As well as the complication rate, postoperative quality 
of life must be considered in the surgical decision 
regarding pancreatic cancer treatment in the elderly. 
After operation a significant improvement in nutritional 
status was observed in both groups, reflecting post- 
operative well-being in these patients. This suggests that 
even elderly patients may have improved quality of life 
after resection of pancreatic cancer. 

As expected’, postoperative survival was generally 
poor in these patients, with a slightly worse survival in 
patients aged 70 years or more: median survival was 
i4 months in the elderly and 16months in younger 
patients (P= 0-09); furthermore, no patient aged over 
70 years survived for more than 3 years. However, 
advanced age did not have an independent negative prog- 
nastic role: the survival difference seemed to be deter- 
mined by a combination of a more aggressive tumour 
behaviour and a less aggressive therapeutic approach. 
Patients aged 70years or older had a greater tumour 
diameter, a trend towards poorer differentiation and a 
higher rate of lymph node invasion; these factors are 
recognized indicators of survival after pancreatic cancer 
resection? -2 and the present experience has con- 
firmed the prognostic role of tumour diameter and grade. 
A less aggressive therapeutic approach in elderly patients 
was shown by the smaller number of lymph nodes 
removed per patient and by the limited number of 
patients of 70years or more who received adjuvant 
therapy. In the authors’ experience, the association of 
IORT with chemotherapy and radiotherapy had a 
favourable effect on survival. Even though this study was 
retrospective, and selection of patients for adjuvant 
therapy cannot be excluded, long-term outcome may have 
been influenced by a difference in adjunctive treatment 
between the two groups. 

According to this experience, age alone is not a limiting 
factor for pancreatic cancer resection in patients aged 
70 years or more; they can tolerate the operation similarly 
to younger patients, with a satisfying nutritional recovery 
and minor changes in postoperative survival. 
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Background The survival of patients who underwent pancreaticoduodenectomy with or without en 





bloc resection of the superior mesenteric—portal vein (SMPV) confluence for adenocarcinoma of 


the pancreatic head was compared. 


- ` Methods To be considered for surgery, patients were required to fulfil the following computed 


tomography criteria for resectability: (1) absence of extrapancreatic disease, (2) no evidence of 


tumour extension to the superior mesenteric artery (SMA) or coeliac axis, and (3) a patent SMPV 
confluence. Tumour adherence to the superior mesenteric vein (SMV) or SMPV confluence was 
assessed at operation and en bloc venous resection was performed when necessary to achieve 


complete tumour extirpation. 


<; Results Seventy-five consecutive patients underwent pancreaticoduodenectomy, 44 without venous 

© resection and 31 with en bloc resection of the SMPV confluence. There were no perioperative 
deaths in either group; late (more than 6 months) occlusion of the reconstructed SMPV confluence 
contributed to the death of two patients. Median survival in the 31 patients who required venous 
resection at the time of pancreaticoduodenectomy was 22 months, and that for the 44 control 


patients was 20 months (P = 0-25). 


Conclusion Patients with adenocarcinoma of the pancreatic head who require venous resection 
during pancreaticoduodenectomy for isolated tumour extension to the SMV or SMPV confluence 
(in the absence of tumour extension to the SMA or coeliac axis) have a duration of survival no 
different from that of patients who undergo standard pancreaticoduodenectomy. These data 
suggest that venous involvement is a function of tumour location rather than an indicator of 


ageressive tumour biology. 









gement of tumour adherence to the latera! wall 
superior mesenteric vein (SMV) or superior 
eric—portal vein (SMPV) confluence represents the 
most challenging technical aspect of pancreaticoduo- 
denectomy. This finding, whether unexpected or suggested 













by preoperative imaging studies, is usually not visible until 
after pancreatic and gastric transection, a point in the 





| at which the surgeon has committed to 
', If tumour is left on the lateral wall of the SMV 

confluence, local recurrence and short survival! 
be expected. Recent data have clearly 
demonstrated that patients who undergo pan- 
creaticoduodenectomy with a positive margin of 
resection™® have a survival duration similar to that of 
patients who have locally advanced disease treated non- 
surgically with S-fluorouracil-based chemotherapy and 
radiation’. In contrast, the intraoperative finding of 
tumour adherence to the SMV or SMPV confluence can 
be managed by partial or segmental venous resection and 


reconstruction. However, this allows resection of all gross 


disease only when tumour adherence is limited to the 


SMV or SMPV confluence. If tumour extension into the — 


retroperitoneum with encasement of the superior 
mesenteric artery (SMA) is found, the additional 
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operative time and potential patient morbidity involved in 
a complicated venous resection and reconstruction are 
wasted. 

Several studies have demonstrated three fundamental 
principles of vascular resection at the time of pan- 
creaticoduodenectomy. (1) Tumour involvement of the 
proximal SMA or coeliac axis, in contrast to involvement 
of the SMPV confluence, usually includes extensive 
involvement of the mesenteric neural plexus, making it 
impossible to achieve a negative retroperitoneal margin of 
excision even with radical resection*’'°. (2) In contrast to 
arterial resection, segmental resection of the SMV or 
SMPV confluence can be performed safely with no 
increase in perioperative morbidity or mortality rate 
compared with standard pancreaticoduodenectomy'!”, (3) 
Tumour involvement of the SMPV confluence in the 
absence of tumour extension to the proximal SMA or 
coeliac axis is not associated with histopathological 
variables predictive of a poor prognosis; tumour invasion 
of the SMV or SMPV confluence appears to be a function 
of tumour location rather than an indicator of biological 
aggressiveness’ |. 

Despite recent reports supporting the safety of venous 
resection at the time of pancreaticoduodenectomy™", the 
overall poor prognosis of patients with pancreatic cancer 
and reports suggesting even shorter survival in patients 
who undergo venous resection®'* have convinced many 
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surgeons that isclated involvement of the SMV or SIAPV 
confluence is a contraindication to  pancreaticoduo- 
denectomy. In an attempt to prospectively study this 
controversy, the authors’ previous report outlined. the 
anatomical rationale for venous resection and its safety in 
carefully selected patients''. The present study compares 
the survival of patients who underwent pancreatico- 
duodenectomy with or without en bloc resection of the 
SMV or SMPV confluence for adenocarcinoma of the 
pancreatic head. Importantly, all patients underwent 
standardized preoperative imaging using state-of-the-art 
contrast-enhanced computed tomography (CT). In 
contrast to all previously published reports outside of 
Japan, prospective evaluation of the retroperitencal 
margin of excBion was performed in all resected 
specimens. 


Patients and methods 


radiography and = contrast-enhanced CT. Angiography and 
laparoscopy were used selectively. To be considered for 
operation, all patients were required to fulfil the following CT 
criteria for resectability™: (1) absence of extrapancreatic disease, 
(2) no evidence of tumour encasement of the SMA or coeliac 
axis as defined by the presence of a normal fat plane between the 
tumour and these arterial structures, and (3) a patent SMPV 
confluence. The study group comprised all patients who required 
resection (tangential or segmental) of the SMV or SMPV 
confluence during pancreaticoduodenectomy. The control group 
comprised all paticats who underwent pancreaticoduodenectomy 
that did not require any type of venous resection or recon- 
struction. Patients who underwent pancreaticoduodenectonw for 
diagnoses other than ductal adenocarcinoma were excluded. Also 
excluded were all patients who underwent operations other ‘han 
pancreaticoduodenectomy (i.e. total pancreatectomy or distal 
pancreatectomy). 

The majority of patients received adjuvant chemotherapy and 
radiation therapy (chemoradiation). Radiation therapy was 
delivered with 18-MeV photons either before operation to a total 
dose of 50-4 Gy (standard fractionation) or 30-0 Gy (rapid 
fractionation), or after operation to a total dose of 50-4Gy. 
Concurrent with either standard- or rapid-fractionation radiation 
therapy. $-fluorouracil was given by continuous infusion at a dose 
of 300mg per m? per day, 5days per week. through a central 
venous catheter. 

All operations were performed using a standard-zed 
technique”. Tumour adherence to the SMV or SMPV 
confluence was assessed during surgery, and venous resection 
was performed if the surgeon was unable to fully mobilize the 
SMPV confluence from the pancreatic head or uncinate process 
because of presumed tumour adherence. Reconstruction of the 
SMPV confluence was performed using one of four techniques. 
Patients requiring tangential resection of less than one-third of 
the circumference of the SMPV confluence underwent reoair 
with an autologous saphenous vein patch. Patients requiving 
segmental resection of the SMV or SMPV confluence had 
reconstruction with either an autologous internal jugular vein 
interposition graft, a GORE-TEX interposition graft (W. L. 
Gore, Flagstaff, Arizona, USA), or with a primary anastomosis 
without interposition grafting. The majority of patients who 
underwent primary anastomosis without interposition grafcing 
required splenic vein ligation and division. Inflow occlusion was 
performed routinely during the period of venous resection and 
reconstruction; systemic heparinization was used at the discresion 
of the operating surgeon. Following tumour resection and venous 
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aS 
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reconstruction, many patients received electron-beam 
intraoperative radiation therapy: 10 Gy was delivered to the bed 
of the resected pancreas in a dedicated radiation therapy- 
surgical suite, obviating patient relocation”. All patients who 
underwent venous resection were begun on aspirin within 24 h of 
surgery and were requested to take low-dose aspirin 80 mg daily 
indefinitely. For determining length of hospital stay, the day of 
surgery was counted as day 1. 

For pathological analysis, the operative specimen was oriented 
and dissected by the surgeon and pathologist in a pathology suite 
in the operating room complex. The retroperitoneal margin was 
defined as the soft tissue margin directly adjacent to the proximal 
3-4 em of the SMA. The margin was evaluated by frozen-section 
microscopic examination of a 2-3-mm full-face (en face) section 
of the margin and interpreted as positive if tumour was seen on 
this section. Tumour size was calculated following surgical 
resection by measuring the greatest transverse diameter of the 
tumour. In patients who had received preoperative chemo- 
radiation this was often difficult, and in some specimens gross 
tumour could not be demarcated from uninvolved pancreatic 
parenchyma. Beginning in late 1993, a standardized system for 
the pathological evaluation of the pancreaticoduodenectomy 
specimen was performed to include histology of the segment of 
resected vein to determine the presence or absence of tumour 
cell infiltration of the vein wall; infiltration was defined as the 
presence of neoplastic cells within the tunica adventitia and/or 
tunica media of the vein wall“. On completion of pathological 
analysis, all cases were reviewed by a single histopathologist 
(K.R.C.). 

Following the completion of all treatment, patients were 
evaluated by physical examination, chest radiography and thin- 
section, contrast-enhanced CT every 3-4 months. The venous 
phase of the most recently obtained CT scan was used to assess 
SMPV patency in patients who underwent venous resection. The 
reconstructed SMP¥V confluence was judged to be patent if the 
shape, contour and enhancement of the vessel were uniform 
from the level of the hepatic hilum to the level of the tributaries 
of the SMV. The SMPV confluence was judged to be patent but 
stenotic if the vessel contour was irregular and enhancement 
visible, but not uniform, throughout the region of venous 
reconstruction. The SMPV confluence was considered occluded 
if the vein could net be visualized or thrombus could be 
identified in the region of venous reconstruction. When the SMV 
or SMPV confluence was occluded, enlarged venous tributaries 
were often present in the small bowel mesentery and the 
mesocolen. All scans were interpreted by a single diagnostic 
radiologist (C.C.). 

Statistical comparisons between groups were by 7 analysis of 
two-way frequencies and Student’s two-tailed £ test of differences 
between means. Overall survival analysis was by Kaplan-Meier 
product-limit estimation, and comparison of overall survival rates 
between groups was performed using log rank analysis. P<0-05 
was considered statistically significant. 


Results 


Seventy-five consecutive patients with adenocarcinoma 
of pancreatic head origin underwent either pancreatico- 
duodenectomy (44) or pancreaticoduodenectomy with en 
bloc resection of the SMV or SMPV confluence (31). 
There were 42 men and 33 women with a median age of 
65 (range 42-81) years. The two treatment groups were 
similar with respect to sex, age, number of patients who 
underwent reoperative pancreaticoduodenectomy follow- 
ing a non-therapeutic laparotomy before referral to this 
institution, and the number of patients who received 
chemoradiation either before or after pancreatico- 
duodenectomy (Table 1). A significantly larger proportion 
of patients in the control group (36 of 44) than in the 
venous resection group (14 of 31) received intraoperative 
radiation (P<0-01), possibly because of an initial 
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reluctabice to utilize intraoperative radiation following 
reconstruction of the SMV or SMPV confluence. 
Operative and pathological characteristics are listed in 
Table 2. There were no perioperative treatment-related 
deaths, ‘and all patients were successfully discharged from 
the hospital after a median hospital stay of 16 days for 
those who underwent venous resection and 15 days for 
those in the control group. The need for venous resection 
was gous with a significant increase in operative 
blood loss (P<0- 001). Median tumour size was 
significantly larger in patients who underwent venous 
resection (P= 0-2). No patient was found to have a 
grossly | ‘positive retroperitoneal margin of excision, and 
there was no difference in the frequency of micro- 
scopically positive retroperitoneal margins between 
treatment groups. Following the adoption of a 
standardized pathological examination, the most recent 
‘tative specimens from patients who required 
segmental venous resection were evaluated pathologically 





Table 1 Patient demographics 





No. of patients 





Ate Cn PAA ra ninin tet 


Venous resection 













Control 
(7 = 31) (n= 44) 
Sex =i 
Male 19 (61) 23 (52) 
Female ` 2 12 (39) 21 (48) 
Median age (years) 66 64 
Reoperative pancreaticoduodenectomy 
yes”. 9 (29) 10 (23) 
No |. 22 (71) 34 (77) 
Adjuvant therapy 
Preoperative chemoradiation 22 (71) 24 (55) 
Postoperative chemoradiation 6 (19) i4 (32) 
. ant therapy 3 (10) 6 (14) 
ive radiation therapy 
14 (45) 36 (82) 
17 (55) & (18) 





parentheses are percentages. “Patients who had 
abdominal laparotomy for planned pancreatic 
i before referral, excluding patients who had undergone 
recent abdominal or biliary surgery for reasons other than 
resection of a pancreatic head tumour and patients whe had 
undergone. minilaparotomy for biopsy alone 





Table 2 Operative and pathological characteristics 


Venous 
resection Control 
Variable (n=31) (n=44) P 
No. of perioperative 0 0 
deaths* | 
Median operative blood 1700 900 <00] 
loss (ml) 
Median tumour size F5 3-0 09-02 
(cm) — 
No. with microscopically positive 4 (13) 7 (16) 0:72 
retroperitoneal margin 
No. with positive 13 (42) 23 (52) O38 
lymph nodes 
Median hospital 16 iS 093 


stay (days) 





Values in parentheses are percentages. *In-hospital or within 
30 days of surgery 
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for histological evidence of tumour invasion of the wall of 
the SMV or SMPV”™. Adenocarcinoma was found to 
invade the vein wall in 13 of 18 specimens. Neoplastic | 
cells penetrated into or through the tunica media in 12 of 
13 specimens and were confined to the tunica adventitia 
in only one specimen. 

In patients who underwent venous resection, left 
internal jugular vein interposition grafting was the 
preferred method of reconstruction (Table 3). The 
infrequent use of tangential excision with saphenous vein 
(patch) repair suggests that most patients had apparent 
tumour involvement of greater than one-third of the 
circumference of the vein wall. As demonstrated in Table 
3, patency rates were quite high when autologous tissue 
was used for reconstruction. Of the 11 patients who -> 
underwent internal jugular vein interposition grafting, —— 
nine were evaluable for graft patency. Three of the nine 
patients are dead from disease (at 13, 13 and 24 months 
from diagnosis), and six are alive with follow-up ranging 
from 12 to 37 months; all grafts were patent on the most 
recent contrast-enhanced CT scans. 

A total of seven patients were documented to have 
occlusion of the reconstructed SMV or SMPV confluence 
(Table 3). Local tumour recurrence as a cause of venous 
occlusion could not be documented by CT or autopsy in 
any of these patients. Occlusion of the SMV or SMPV 
confluence was asymptomatic in five patients but directly 
related to the cause of death in two patients (8 and 
16 months following pancreaticoduodenectomy). Both of 
these patients developed intractable ascites (cytology 
negative) and nutritional depletion, and one required 
emergency splenectomy for upper gastrointestinal 
haemorrhage secondary to sinistral portal hypertension. 











Table 3 Method of venous reconstruction and patency at last 
follow-up 





Status of SMPV 
confluence 
Total Patent with 
Method of no. of probable 
reconstruction patients Patent stenosis Occluded 
Saphenous vein 4(13y* 2 0) 1 
patch 
Primary end-to-end 8 (26) 3 2 3 
anastomosis with 
ligation and 
division of the 
splenic vein 
Primary end-to-end 723) 4 I 2 
anastomosis without 
ligation of the 
splenic vein 
Internal jugular vein 11 (35) 7 2 0) 
interposition gratt 
GORE-TEX 1 (3) 0 Q 1 
interposition graft 
Total 31 16 (57) 5 (18) 7 (25) 





Values in parentheses are percentages. *Includes one patient 
who could not be evaluated because follow-up radiographic 
images (performed elsewhere) were inadequate for assessment of 
graft patency. Includes one patient who could not be evaluated 
who died from gastrointestinal haemorrhage secondary to a 
presumed marginal ulcer before undergoing adequate follow-up 
radiographic imaging. SMPV, superior mesenteric—portal vein 
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Length of follow-up (months) 
Fig. 1 Actuarial survival for 31 patients who underwent 
pancreaticoduodenectomy with venous resection (@) and 44 
control patients who underwent standard pancreatico- 
duodenectomy {O} P = 0-25 Gog rank test) 


Median follow-up was 17 months; minimum follow-up 
for all patients was 12 months. Overall median survival for 
the 75 patients was 21 months. Median survival in the 31 
patients who required venous resection at the time of 
pancreaticoduodenectomy was 22 months and that for the 
44 control patients was 20 months (P = 0-25) (Fig. 1). 


Discussion 


The survival time of patients with adenocarcinoma of 
the pancreatic head who required en bloc resection of 
the SMV or SMPV confluence at the time of pancreatico- 
duodenectomy was no different from that of patients who 
underwent standard pancreaticoduodenectomy. This is 
consistent with the hypothesis that tumour adherence to 
or invasion of the SMPV confluence is a function of 
tumour location and possibly tumour size but not a 
prognostic factor associated with early tumour recurrence 
and short patient survival). However, in contrast to 
previous reports on venous resection during pancreatico- 
duodenectomy, all patients in the present study underwent 
high-quality contrast-enhanced CT before tumour 
resection to ensure the presence of a normal fat plane 
between the tumour and the proximal SMA and coeliac 
axis Origin. This vital tumour—vessel relationship must be 
assessed before operation. When assessed at the time of 
surgery, the relationship of the tumour to the proximal 
SMA can be examined directly only during the final step 
in tumour resection, following gastric and pancreatic 
transection. Furthermore, if the SMV or SMPV 
confluence is inseparable from the tumour, the proximal 
SMA cannot be accessed in the absence of interposition 
grafting (and medial retraction of the grafted SMPV 
confluence), or division of the splenic vein and lateral 
retraction of the specimen and attached SMPV 
confluence ™. In either case, the surgeon has committed 
to venous resection and completion of pancreatico- 
duodenectomy even if tumour encasement of the SMA is 
found, in which case gross tumour will be left behind 
along the proximal SMA. A fundamental principle of 
venous resection at the time of pancreaticoduodenectomy 
is to Operate only on patients who have no evidence of 
arterial involvement (Fig. 2). The Japanese experience 
with regional pancreatectomy clearly demonstrates that 
patients who have positive resection margins following 
even extended resection experience early tumour 


recurrence and short survival’. American and European 


ual 





ue = Vein involved, 
artery free SMA artery involved 
Fig. 2 Hlustration of tumours in the pancreatic head involving 
the superior mesenteric vein (SMV) with and without invasion of 
the superior mesenteric artery (SMA). Attempted pancreatico- 
duodenectomy with resection of the SMV in the presence of 
tumour extension to the SMA will result in short patient survival: 
this is related to the surgeon’s inability to achieve a negative 
retroperitoneal margin of resection and probably unrelated to 
whether or not a segment of SMV is removed 


data~* also support a short survival time if tumour 
remains in the retroperitoneum along the proximal SMA 
following pancreaticoduodenectomy, regardless of 
whether a segment of SMV or portal vein was removed. 

In the absence of information about prospective 
evaluation of the retroperitoneal margin (along the 
proximal SMA), reports of venous resection during 
pancreaticoduodenectomy are impossible to interpret. 
The lack of accurate evaluation of the retroperitoneal 
margin of resection and the high frequency of positive 
margins in patients who underwent venous resection 
(Table 4y- suggest that the majority of these 
patients had locally advanced tumours with arterial 
encasement and were poor candidates for pancreatico- 
duodenectomy. For example, Roder and colleagues" 
concluded that resection of the SMV or portal vein in 
patients with pancreatic adenocarcinoma was associated 
with a poor prognosis as demonstrated by a median 
survival of only 8 months. They concluded appropriately 
that their short patient survival was due to an incomplete 
resection (positive margin) in 15 of 22 patients. However, 
they provided no data to support the implication that the 
need for venous resection predicts margin positivity; that 
would be true only for patients with tumour extension to 
the proximal SMA, a finding that can be accurately 
assessed before operation with contrast-enhanced helical 
CT. Such patients should not undergo attempted 
pancreaticoduodenectomy; their locally advanced disease 
is currently best treated by chemoradiation, systemic 
gemcitabine or phase lH investigational agents. 

In this study, objective radiographic (CT) criteria were 
used for operation based on the belief that there is a 
fundamental difference between tumour involvement of 
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Table 4 Reports of venous resection during 
pancreaticoduodenectomy or total pancreatectomy (excluding 
the Japanese experience) 





Percentage 

with 

positive 
Mortality Median retro- 

5 No. of rate survival peritoneal 
Reference: Year patients (%) (months) margin 
Sindelar® : 1989 20 20 12 fa, 
Trede ef al 1990 12 0 n.a. na. 
Launois etal 1993 9 0) 61° na, 
Allema ef al 1994 20ł is 8 204 
Yeo et al® 1995 10 na. n.a.§ a. 
Fortnerefal’ 1996 51 9 n.a. S 
Harrison ef al? 1996 50 6 13 24** 
Roder et al." 1996 22 Q 8 Bae 


Curre nt article 1997 31 Q 22 13 








*Mean; tEight of 20 had adenocarcinoma of the distal bile duct 
or ampulla of Vater; $17 of 20 had positive resection margins 
overall; §3-year survival rate was 13 per cent: §patients with 
positive margins were excluded; **site of positive margin not 
defined. n.a., Data not available 








the SMPV confluence and tumour involvement of the 
. The SMV is typically in direct contact with the 
pancreatic head and uncinate process and lacks an 
investing sheath of perivascular neural tissues. This allows 
direct extension to and invasion of the SMV or SMPV 
confluence by strategically located tumours even in the 
absence of tumour extension to the SMA. In contrast, the 
SMA lies posterior and medial to the SMV and is 
surrounded by the mesenteric neural plexus, a 2~4-mm 
investing sheath that extends laterally to the posterior 
aspect of the pancreatic head and uncinate process, and 
‘ly to the right and left coeliac ganglia”. 

ent of the SMA by a tumour in the pancreatic 
icinate process defines locally advanced disease; 
the propensity for pancreatic adenocarcinoma to spread 
along perineural planes makes negative-margin resection 
unlikely in such cases even with arterial resection. 
Resection of the SMPV confluence should, therefore. be 
undertaken only in highly selected patients predicted to 
have venous but not arterial involvement based on 
preoperative contrast-enhanced CT. A high rate of 
negative-margin resections and the possibility of long-term 
survival may be anticipated only in this group. 

Ishikawa and colleagues” recently published a system 
for angiographic typing of the degree of SMPV invasion 
by adenocarcinoma of the pancreas. They classified the 
contour of the SMPV confluence on the venous phase of 
the SMA angiogram based on the extent of presumed 
tumour invasion: type I, no invasion (normal venous 
phase); types H and II, abnormalities suggesting tumour 
invasion limited to the right lateral wall of the SMV or 
SMPV confluence; and types IV and V, bilateral invasion 
of the SMV or SMPV confluence. Patients with unilateral 
(semicircular) venous invasion (types I, H and I) had a 
3-year survival rate of 59 per cent, whereas patients with 
bilateral venous invasion (types IV and V) all died within 
18 months of pancreatectomy and had a median survival 
similar to that of patients who did not undergo pancreatic 
resection. Similar results were subsequently. reported by 
Nakao and colleagues’. While these authors did not 
examine the retroperitoneal margin of resection as 
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defined in this report, their results were exactly as one 
would predict based on the assumption that patients with 
angiograms demonstrating type IV or V disease probably 
had tumour extension to the SMA and probably 
underwent incomplete resections. A working knowledge 
of the three-dimensional anatomy of the SMA and SMV 
is critical for the pancreatic surgeon; tumours that extend 
to the left (medial) of the SMV on the venous phase of 
the SMA angiogram will virtually always involve the SMA. 
The proximity of the SMA to the posterior—medial aspect 
of the SMV is a constant anatomical finding easily seen 
on high-quality CT (Fig. 3). 

In the present report, histological evidence of tumour 
invasion into the resected vein was seen in 13 of 18 
specimens examined. This is in agreement with the 
findings of previous authors™™® and suggests that the 
surgeon's intraoperative assessment that venous resection 
is necessary to achieve complete tumour extirpation is 
correct in the majority of cases. Importantly, a previous 
report demonstrated that in 83 per cent of patients, 
contrast-enhanced CT correctly predicted the need for 
venous resection, as indicated by the presence of direct 
adherence of the low-density tumour to the lateral wall of 
the SMV or SMPV confluence’ 

The technical details of segmental resection of the 
SMPV confluence have been reviewed previously“. 
When tumour invasion of the SMPV confluence prevents 
mobilization and medial retraction of the SMPV 
confluence from the pancreatic head and uncinate 
process, access to the SMA origin and completion of the 
retroperitoneal dissection can be achieved in one of two 
ways: gation and division of the splenic vein or venous 
resection and reconstruction. Division of the splenic vein 
at its junction with the SMPV confluence allows access to. 
the origin of the SMA medial to the SMV and provides 
increased mobility of the portal vein, enabling a primary 
venous anastomosis to be constructed without tension”, 
However, splenic vein ligation occasionally results in 
gastrointestinal haemorrhage due to sinistral portal 
hypertension; one such case occurred in this study. 
Maintaining an intact splenic vein—portal vein junction 
has two important consequences in terms of surgical 
strategy. First, the intact splenic vein—portal vein junction 
significantly limits the mobilization of the portal vein and 
prevents primary anastomosis between the SMV and 
portal vein unless excision of the SMV is limited to less 
than 2cm. Second, maintenance of an intact splenic vein 
prevents direct access to the proximal SMA, making 
completion of the retroperitoneal dissection impossible in 
most patients. This difficulty is circumvented by 
performing venous resection and reconstruction with 
autologous internal jugular vein before completion of the 
retroperitoneal dissection and removal of the specimen 
(fig. 4). Placement of the interposition graft effectively 
restores a mobile length of SMV, which can then be 
retracted medially (to the patients left), allowing 
retroperitoneal dissection along the origin of the SMA to 
be completed in the usual manner. Inflow occlusion 
during the time of venous resection and reconstruction is 
critical to prevent small bowel oedema. 

In summary, these data suggest that venous resection 
during pancreaticoduodenectomy for adenocarcinoma of 
the pancreatic head is associated with a survival duration 
no different from that of patients who undergo standard 
pancreaticoduodenectomy. However, this conclusion is 
based on a programme of standardized preoperative 
imaging (staging) and operative technique. Future studies 
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Fig. 3 a Venous phase of the superior mesenteric artery 
angiogram demonstrating bilateral narrowing of the superior 
mesenteric vein (SMV) (arrows). b Contrast-enhanced helical 
computed tomography in the same patient demonstrating 
tumour encasement (small arrows) of both the SMV (large 
arrow) and the superior mesenteric artery (long arrow). Bilateral 
narrowing of the SMV or superior mesenteric—portal vein 
confluence on angiography should always raise the possibility of 
tumour extension to the proximal superior mesenteric artery or 
coeliac axis. Note the dilatation of the middle colic vein due to 
significant narrowing of the SMV 


examining this question must include similar objective 
criteria for operation combined with a standardized 
approach to pathological evaluation of the resected 
specimen. 
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Fig. 4 Technique of venous resection and reconstruction. a 
Segmental resection of the superior mesenteric vein (SMV) is 
performed while the specimen is still attached to the superior 
mesenteric artery (SMA) before completion of the 
retroperitoneal dissection. b An internal jugular vein 
interposition graft enables medial retraction of the reconstructed 
superior mesenteric—portal vein confluence, allowing access to 
the retroperitoneum for standard dissection of the tumour from 
the lateral wall of the SMA 
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Background In acute pancreatitis, two different types of secretory phospholipase A, (PLA,) have 
been found: pancreatic type I PLA, and non-pancreatic type H PLA,. In this study a potent new 
PLA, inhibitor effective against type I] PLA, was used in an experimental model of acute 


pancreatitis. 


Methods In 70 rats the efficacy of the compound was analysed in two experimental models of acute 
pancreatitis: cerulein- and taurocholate-induced acute pancreatitis, imitating mild and severe 
disease respectively. Serum rat type I PLA. protein concentration and type I and type IT PLA, 
catalytic activities were measured while giving the inhibitor therapeutically. In a prophylactic 


protocol the effect on histology was analysed. 


Results In the taurocholate model, type H PLA, activity was found to be nine-fold higher than in the 
cerulein model (P< 0-002), whereas the activ ity of type I PLA, was not increased. The inhibitor 
at decreased serum type H PLA, activity in the taurocholate model of acute pancreatitis 
(P< 0-05) but type I PLA, protein concentration and type I PLA, activity were not affected. The 
inhibitor also reduced histological tissue damage, with significant differences at 3 and 12h 


(P<0-01). 


Conclusion The PLA, inhibitor significantly reduced type H PLA, activity and was able to protect the 
pancreas against tissue damage. PLA, inhibition offers the possibility of a treatment for acute 


pancreatitis. 


There is evidence that phospholipase A. (PLA,) plays an 
important pathophysiological role in various inflammatory 
diseases, such as septic shock’, adult respiratory distress 
syndrome’, multiple injuries’, diffuse peritonitis’’, and 
acute pancreatitis’. In human acute pancreatitis, highly 
significant Increases in serum catalytic PLA, activity have 
been found which correlate well with the severity of the 
disease. However, measurement of pancreatic PLA, 
protein concentration has no prognostic value in acute 
pancreatitis. suggesting that there are two different types 
of PLA,*". 

Meanwhile e, two types of secretory PLA, have been 
identified: (1) the pancreatic type I PLA,, with a 
disuiphide bridge | between cysteine at position 11 and 
cysteine at position TI, secreted by acinar cells; and (2) 
the non-pancreatic type H PLA, which lacks these 
cysteines and the corresponding disulphide bridge®". 
From human and experimental data it seems likely that 
type H PLA, plays the major pathophysiological role in 
acute pancreatitis’! 

With regard to a “specific medical treatment for acute 
pancreatitis, various therapeutic approaches and inno- 
vative new agents have thus far proven ineffective'*'". The 
objective of this study was to examine the efficacy of a 
new low molecular weight PLA, inhibitor in two different 
experimental models of acute pancreatitis, simulating mild 
(oedema) and severe (necrosis) courses of the disease. 
Two questions were raised: first, whether effective 
inhibition of serum type H PLA, activity in vivo can be 
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achieved and second, whether the inhibitor affects tissue 
damage in the pancreas. 


Materials and methods 


Seventy female Wistar rats, weighing 260-320 g, were used for 
the study. Approval for the experiments was obtained from the 
Animal Ethics Committee of the University of Bern. 


Serum and tissue enzymes in cerulein-induced acute pancreatitis 


The model of supramaximal stimulation of exocrine pancreatic 
secretion by the secretagogue cerulein (Takus; Farmitalia Carlo 
Erba, Bremen, Germany) in a dose of 5yug per kg body-weight 
per h with a rate of 0-6 ml/h for 2h was used to induce mild 
acute pancreatitis”. Immediately before cerulein administration, 
and at 3, 6 and 12 h after beginning of infusion, blood was taken 
via an implanted central venous catheter. The PLA, inhibitor was 
given intravenously 10 min (16 mg per kg body-weight) and 4h 
(8 mg per kg body-weight) after the end of cerulein infusion. 
Twenty animals were used in this experiment: ten were untreated 
and ten were treated with the inhibitor. Rats without the inhi- 
bitor received an equal amount of 0-9 per cent sodium chloride 
solution. 

After 12h the whole pancreas was removed and immediately 
frozen in liquid nitrogen. After homogenization, lyophilization, 
dilution and centrifugation at 22 000 r.p.m. for 1h at 4°C, PLA, 
enzyme concentration and activities were determined in the 
supernatants. 


Serum and tissue enzymes in sodium taurocholate-induced acute 
pancreatitis 


This experimental group also consisted of 20 animals: ten with 
the PLA, inhibitor and ten without. In these rats, acinar cell 
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Janaa. a necrotizing acute pancreatitis was induced by 


pressure-controlled (30 emH,O) intraductal injection of 3 per: 
cent sodium taurocholate solution (Sigma, St Louis. Missouri, . 
USA) inca dose of 0-1 ml per 100g body-weight. Details have 
been given elsewhere’!. The inhibitor was given intravenously. 
10 min (16 mg per body-weight) and 6 and 12h (9 mg per kg 


body-weight) “after the induction of acute pancreatitis. Blood 


samples were taken before the induction of acute pancreatitis- 
IS and 24 h afterwards via an implanted central 


and at. 3. 6, I2; 
venous: ‘line. Animals not receiving the inhibitor were given an 
equal amount of 0-9 per cent sodium chloride solution. After 
24h the whole pancreas was removed and treated as in cerulein- 
induced acute pancreatitis. 


Biochemical analysis of serum and pancreatic tissue 


Rat pancreatic or type I PLA, protein concentration in its active 
or imactive form was measured with a time-resolved Huoro- 
immunoassay. The assay has been described in detail elsewhere" 
The lowest type I PL A, protein concentration measurable with 
the assay is 0-25 ng/ml. 

asurement of lipase activity was performed with a com- 
available enzymatic test kit (Monetest 10 Lipase, 
: Mannheim, Germany) a cae to Hitachi 717 













A fen | in detail elsewhere”. 
The I al ao PLA, a and ae i and lige i PLA, 


anes in the sn-2 position Details of this soy are 
given elsewhere’. Differentiation into type | PLA, and type H 
PLA, activity was done using the different physiological proper- 
ties of these enzymes. In contrast to type II PLA.. type | PLA, is 
heat-stable at 60°C for 1 h'*!°, Therefore, the heat-stable type | 
PLA, activity was measured in samples after heat treatment by 
the E. coli method, and type Il PLA, activity was calculated by 
subtraction of type I PLA, from total PLA, activity (type I 
PLA, = total PLA, ~ type I PLA,)!!". 


Histomerphology in sodium taurocholate-induced acute pancreatitis 
saee ` P 


imals were used for histological assessment of the 








pancreas; 15 untreated and 15 treated with the inhibitor. Each of 
these groups was divided into three subgroups of five animals 
each. ` ihibitor was given intravenously 10 min (32 mg per kg 


ht) before the induction of taurocholate acute pan- 
creatitis and afterwards at 1-5 h (8 mg per kg body- weight } and 
6h (16 mg per kg body-weight). After either 15 min, 3h or 12h, 
the whole. pancreas was removed, fixed in aain and sub- 
divided into four pancreatic segments (duodenal, biliary, gastric 
and lienal). The formalin-fixed tissue was embedded in paraffin, 
cut into. S-mm thick sections, and stained with haematoxylin and 


eosin. Histological findings were analysed using the method 
developed by Spormann et al. 


Characteristics of the phospholipase A, inhibitor 


In vitro experiments with the new low molecular weight PLA, 
inhibitor (341-83 Da; BM 16.2056; Boehringer Mannheim) 
showed inhibitory capacities of 86 per cent against type I PLA, 
and of 100 per cent against type H PLA.. The carrageenin- 
oedema model in the rat revealed marked anti-inflammatory 
effects at doses of 10-40 mg per kg body-weight per day~”. 
Therefore, the above-mentioned dosages were used and repeated 
based on the fact that the PLA, inhibitor has been found to have 
a short serum half-life of approximately 10 min, 


Statistical analysis 


As the data were not distributed normally, all results are given as 
medians with lower and upper quartiles. Statistical differences 


between the groups were tested with the Wilcoxon test for paired =~ 


and unpaired samples. P<0-05 was considered statistically sig- 
nificant. 


Results 


Serum type 1 phospholipase A, protein concentration and 
lipase activity 


In ceruleim-induced acute pancreatitis the median peaks 
of type | PLA, protein concentration and lipase activity in 
untreated animals at 3 h were higher than in taurocholate- 
induced acute pancreatitis (type I PLA, cerulein 3355 
ng/ml versus taurocholate 666 ng/ml, P<0-002; lipase 
activity: cerulein 4540 units versus taurocholate 
3020 units, P not significant) (Table 1). In both models 
no differences in the median levels of type I PLA, protein: 
concentration and lipase activity were found for animals - 
whether or not they were treated with the PLA, inhibitor, - 


indicating that this compound did not interfere with the = 


systemic uptake and/or synthesis of these enzymes. 


Serum total phospholipase A, activity, type I and type II 
phospholipase A, activity 


In untreated rats, median total PLA, activity at 3h was 
significantly raised in taurocholate-induced acute pan- 
creatitis (total PLA, activity: cerulein 7:2 units/ versus 
taurocholate 32-4 units/l, P<0-002) (Figs 7 and 2). In 
cerulein-induced acute pancreatitis the increase in total 
PLA, activity was due to the increase in type I PLA, 
activity, whereas type H PLA, activity was found to be 


Table 1 ‘Serum type I phospholipase A, protein concentration and lipase activity in cerulein- and taurocholate-induced acute pancreatitis 


with (+) and without ( — ) the phospholipase A, inhibitor 





ainiaan anini hanina ARLE TRON 


Time (4) 


Mesa ene nanan Hentai i a AAA i eean a e aee e I 


evenness ienaa e inn i 


Type I PLA, protein concentration (ng/ml) 


Cerulein ( — ) 20 (20-23) 3355 (2921-3535) 305 (180-536) 54 (42-78) — 

Cerulein (+) (14-23) 3355 (2475-3658) 494 {442-643) 67 (56-83) — == 
Taurocholate (—) 22 (19-24) 666 (568-744) 187 (181-199) 137 (89-142) 58 (35-72) 35 (28-37) 
Taurocholate (+) 18 (15--22) 666 {565-753} 167 (158-303) 148 (62-206) 70 (24-30) 27 (24-30) 


Lipase activity (units/l) 
Cerulein { —) 
Cerulein (+) 
Taurocholate ( — ) 
Taurocholate (+) 


80 (40-100) 
60 (40-110) 
50 (40-65) 
40 (25-55) 


4540 (4165-5675) 
4610 (3347- 6340) 
3020 (2145-4110 

2970 (2600- 4030} 





3280 (1975-4235) 
2920 (2580-3320) 
1210 (960-1560) 
1590 (920-1975) 


1350 (710-1520) — a 
1600 (1310-1715) — 

470 (385-950) 200 (170-305) 
760 (455-1027) 390 (185-720) 


120 (75-150) 
200 (130-525) 





Values are median with lower and upper quartiles. PLA., phospholipase A, 
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PLA, (units/l) 





Time (h) 
Fig. 1 Serum total phospholipase A. (PLA) activity in animals 
treated with (@) and without (©) the PLA, inhibitor in cerulein- 
induced pancreatitis. Values are median with lower and upper 
quartiles. “P <0-05 versus no inhibitor (Wilcoxon test) 


PLA, (units/g) 


6 12 
Time (h) 


Fig. 2 Serum total phospholipase A, (PLA,) activity in animals 
treated with (@) and without (©) the PLA, inhibitor in sodium 
Gae induced e ae y AS are Tan with lower 


Dbia (Wi oo test) 





. SCHMITTER etal. 


unchanged (Table 2). In contrast to the cerulein model, 
median type I PLA, activity after 3h was only slightly 
increased in taurocholate-induced acute pancreatitis, 

ee type I] PLA, activity was found to be increased 
nine-fold (type 1 PLA, activity: cerulein 4:5 units/ versus 
taurocholate 0-9 units/l, P<0- (002; type H PLA, activity: 
3-5 versus 31-1 units/l respectively, P< 0-002). 

Some 3h after application of the PLA, inhibitor, a 
significant inhibition of total PLA, activity was found in 
cerulein-induced acute pancreatitis (P<0-05) (Fig. 1). 
Differential analysis of the two types of PLA, activity in 
cerulein-induced acute pancreatitis showed that the sig- 
nificant difference between the groups receiving and not 
receiving the inhibitor was caused by inhibition of type H 
PLA.. In this mild model of acute pancreatitis, no inhi- 
bition of type I PLA, activity was demonstrated. In tauro- 
cholate-induced acute pancreatitis, total and type H PLA. 
activity were significantly inhibited through the application 
of the PLA, inhibitor at 3h (P<0-002), 6h (P<0-002), 
12h (P<0-05) and 18h (P<0-01) (Fig. 2). As in cerulein- 
induced acute pancreatitis, type I PLA, activity was not 
inhibited in this severe model of acute pancreatitis. 


Tissue enzyme analysis 


In the removed rat pancreas with cerulein-induced acute 
pancreatitis, there were significant increases in type I 
PLA, protein concentrations and type I PLA, activity 
after 12h in comparison with normal pancreatic tissue, 
whereas type H PLA, activity remained unchanged (type I 
PLA, protein concentration: normal pancreas 500 ng/mg 
versus cerulein 1120 ng/mg, P<0-05; type I PLA, activity: 
normal pancreas 0-8 units/g versus cerulein 23 units/g, 
P < 0-002; type H PLA: normal pancreas 36 units/g versus 
cerulein 40 units/g, P not significant). In this mild model 
of acute pancreatitis no differences were found between 
animals with or without the PLA, inhibitor (Fig. 3a). 

In the pancreas of rats with taurocholate-induced acute 
pancreatitis, however, differences were seen between 
animals with and without the inhibitor. Without the 
inhibitor, type I PLA, protein concentration and type I 
and type H PLA. activity were significantly reduced in 
comparison with the normal pancreas after the 24-h 
observation period (type I PLA, protein concentration: 
normal pancreas 500 ng/mg versus taurocholate 308 ng/mg, 
P<0-002; type I PLA, activity: normal pancreas 0°8 units/g 
versus taurocholate 0-1 units/g, P<0-002; type H PLA, 
activity: normal 36 units/g versus taurocholate 15 units/g, 


Table 2 Serum type I and type H phospholipase A, activities in cerulein- and taurocholate-induced acute pancreatitis with (+ ) and 


without (~ } the phospholipase A, inhibitor 





mete eer tree rte i eaa a m a: 





aba Abe AAA MARAT LTC La m tr rw INAH RMAF RAAT RAR CAREER aaa A Aiha 


Type I PLA, activity (units/]) 


Cerulein (~ ) (0-0-6) 45 (35-58) 
Cerulein (+) 0 (0-0-6) 32 (2-7-3-6) 
Taurocholate (— ) 0 0-9 (0-7-10) 
Taurocholate (+) 0) (4 (0-4-2-5) 
Type H PLA, activity (units/l) 

Cerulein (— ) 3°2 (2:5-49) 35 (2-6-7-4) 
Cerulein (+) 3-1 (25-54) L2 (0-8-2-4)* 
Taurocholate ( — ) 3-2 (20-34) 31-1 (296-341) 
Taurocholate (+ ) 3-8 (15-45) 8:3 (7-7-9-9)§ 


Values are median with lower and upper quartiles. PLA „„ phospholipase A.. *P<0-01 (ce 


Time (h) 


6 12 18 24 

0-4 (0-1-1-6) 0-5 (0-2-0-8) — — 

0-5 (0-1-0-7) 0-5 (0:3-07) — _ 

0:7 (0-1-2) 0-5 (0--1-0) 0 (0-0-4) 0 

0-1 (0-0-5) 0 (0-0-8) 0 0 

36 (27-42) 5:2 (27-61) ~— m 

3-4 (3-1-5-2) 4-4 (2-5- s. 5) = 

6-0 (42-81) 35 (1:1-3-9) 3:3 (21-54) 3-8 (2-8-6-5) 

1-5 (1-2-1-8)§ 0-8 (0-3-4: 1)* 1-4 (0-6~-4-2)z 2:3 (1-6-44) 
rulein with versus without inhibitor); TP< 0-05, 


tP<O0-01, §P < 0-002 (taurocholate with versus without inhibitor) (Wilcoxon test) 
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P<0-002). In taurocholate-induced acute pancreatitis, 
type | PLA, protein concentration and type I PLA, 
activity in the pancreas of the animals treated with the 


PLA, inhibitor were significantly raised (P<0-01) 


compared with values in untreated animals, and values 
were similar to those seen in the normal pancreas (Fig. 
3b), | 


Histomorphology 


Over time, there was increased tissue destruction and in- 


flammation in untreated animals with taurocholate- 
induced: acute pancreatitis, whereas changes were 
moderate in rats treated with the PLA, inhibitor, 
especially in the peripheral segments IH and IV. In seg- 
ments I and II, the sites of disease induction, animals in 
the treated and untreated groups showed similar 
histological changes during the observation period, as 
expected (upper range in Fig. 4). In segment IV, tissue 
destruction was reduced by the inhibitor (lower range in 
Fig. 4). Significant differences between the two groups 
were found (P<0-01) for the median sum in the 





60 j- 


mmo 





PLA, (units/g) 









a lormal pancreas 
i 
3 
# 
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23 
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oS 
b Normal pancreas With inhibitor 
Fig. 3 Type I (O) and type II (A) phospholipase A, (PLA,) 
activity iff normal pancreas and pancreas with or without the 
PLA, inhibitor in a cerulein-induced acute pancreatitis and b 
sodium taurocholate-induced acute pancreatitis. Values are 
median with lower and upper quartiles. *P < 0-002 versus normal 
pancreas; TP < 0-01 versus type 1 PLA, with no inhibitor 
(Wilcoxon test) 
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Score 





Fig. 4 Quantitative histological analysis of the pancreas from 
haematoxylin and eosin-stained specimens in taurocholate- 
induced acute pancreatitis. Comparison of the median sum in the 
Spormann histological scores versus time in segment HI for 
animals with (W) and without (I) the phospholipase A, 
inhibitor. The upper range represents the median in segments l- 
H and the lower range represents the median in segment IV. 
“P< UD versus no inhibitor (Wilcoxon test) 





Spormann histological scores (including oedema, pan- 
creatic parenchymal necrosis, fat necrosis, inflammation 
and haemorrhage) in segment III at 3 and 12h. 


Discussion 


Acute pancreatitis is classified clinically into mild and 
severe forms**. The majority of patients suffer from mild 
acute pancreatitis, a self-limiting disease which responds 
weil to conservative treatment. Up to 20 per cent of 
patients with acute pancreatitis, however, proceed to a 
clinically severe form involving both pancreatic and extra- 
pancreatic necrosis, with systemic inflammatory respons 
syndrome and organ complications. Although the initi 
steps in the pathogenesis of acute pancreatitis are not 
fully understood, the term ‘autodigestion’, introduced by 
Chiari in 1896, summarizes the prevailing concept that the 
acute inflammation is triggered by the activation of 
digestive enzymes™*%, Protease inhibitors (such as 
aprotinin and gabexate mesilate), hormones (such as 
calcitonin, glucagon and somatostatin) and atropine have 
been studied clinically as possible specific treatments for 
acute pancreatitis, without success'* "7, 

PLA, is the key enzyme in arachidonic acid metabolism, 
and causes the release of eicosanoids”. The enzyme is 
believed to play an important part in acute inflammatory 
diseases'". In acute pancreatitis, increased serum PLA, 
activity has been found to correlate with the severity of 
the disease and the pulmonary impairment**. On the 
other hand, measures of pancreatic PLA, protein con- 
centration have shown no relationship, making it probable 
that there are two different PLA, isoenzymes. Indeed, two 
different types of secretory PLA, are currently recognized: 
type i PLA., which is pancreatic in origin, and type I 
PLA,, stemming from a non-pancreatic source’. 

Type I PLA, has been reported to have little activity in 
hydrolysing cell membranes and in inducing severe 
inflammatory reactions”’*', and recent published investi- 
gations indicate that the non-pancreatic type H PLA, 
plays the central role in the development of local and 
systemic complications in human acute pancreatitis*®*~*, 
The present findings showed marked changes in type II 
PLA, activity 3h after administration of 3 per cent 
sodium taurocholate stimulating severe acute pancreatitis, 
whereas type I PLA, activity did not change significantly. 
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Kawai ef al. reported similar findings for a 5 per cent 
solution of sodium taurocholate with a similar method ‘or 
the measurement of PLA, activity’. These findings and 
the present results indicate that the increase in total PLA, 
activity is caused by the increase in type H PLA, activity 
in the severe model of acute pancreatitis. 

In the cerulein model, type H PLA, activity showed no 
change either during cerulein infusion or within the frst 
12h. In contrast, in this model the type I PLA, protzin 
concentration and type I PLA, activity in serum ¿nd 
pancreatic tissue increased rapidly after the induction of 
acute pancreatitis, with peak values after 3h. However, 
these increases in type I PLA, had no influence on clinical 
course or histomorphological findings, which furtier 
supports the theory that circulatory as well as Iccal 
pancreatic PLA, is harmless in humans and animals”! 

In taurocholate-induced acute pancreatitis, the new ow 
molecular weight PLA, inhibitor caused a significant 
decrease in total PLA, activity, mainly by decreasing type 
IH PLA, activity. In untreated rats in the cerulein mode: of 
acute pancreatitis, where only type I PLA, activity 
increased while type H PLA, activity remained constant, 
there was a decrease in total PLA, activity owing to the 
inhibition of type H PLA, activity. Therefore, the PLA, 
inhibitor seems to act mainly on the type H PLA, isoform, 
although i vitro studies have shown an additicnal 
inhibitory capacity against pancreatic PLA, activity. 

The decreased levels of type I PLA, provein 
concentration in the tissues and the activities of type I and 
type H PLA, 24h after the induction of acute pancreazitis 
with sodium taurocholate are explainable by denaturation 
and inactivation of the enzyme proteins in the necrotic 
and acid milieu. Support for this theory comes from 
studies of the enzymes in pancreatic necrosis in human 
acute pancreatitis. The lowest PLA, activity was found in 
specimens with total pancreatic necrosis“. In contrast, 
tissue type I PLA, protein concentration and type | P_A, 
activity in this severe model of acute pancreatitis were 
unchanged in animals treated with the PLA, inhibitor, 
and were comparable to those found in normal pancreas. 
This points to the fact that the inhibitor, as a result of its 
inhibition of type H PLA, activity, has the potential for 
protecting acinar cells from destruction, which nay 
explain the unchanged type I PLA, protein concentration 
and type I PLA, activity. This theory is also supported by 
histomorphological analysis, in which tissue damage and 
inflammatory reactions remained significant under the 
influence of the PLA, inhibitor. 

Findings in the present study lead to the following 
conclusions. Non-pancreatic type H PLA, in both human 
and experimental severe acute pancreatitis plays an 
important pathophysiological role. The new low molecular 
weight PLA, inhibitor decreases total catalytic PLA, 
activity. This decrease is caused by the inhibition of non- 
pancreatic type H PLA, activity. The PLA, inhibitor 
reduces tissue destruction and protects pancreatic acinar 
cells. These findings are important because there is cur- 
rently no specific irearmeni available for acute 3an- 
creatitis in humans”, This PLA, inhibitor bolds 
promise as a treatment ot acute pancreatitis and warrants 
further investigation. 


Acknowledgements 


The authors are most grateful to U. Tibes, W. Scheuer anc W.- 
G. Friebe from the Department of Preclinical, Biochemica and 
Chemical Research, Boehringer Mannheim, Mannheim, 


Germany, for their support with the low molecular weight PLA, 
inhibitor (BM 16.2056) and to Jeannie Wurz for excellent 
editorial assistance. 


References 


| Vadas P, Hay JB. Involvement of circulating phospholipase 

A, in the pathogenesis of the hemodynamic changes in 

endotoxin shock. Can J Physiol Pharmacol 1983; 61: 561-6. 

Baur M, Schmid O. Landauer B. Role of phospholipase A in 

multiorgan failure with special reference to ARDS and acute 

renal failure (ARF). Klin Wochenschr 1989; 67: 196-202. 

3 Uhl W, Biichler M, Nevalainen TJ, Deller A, Beger HG. 
Serum phospholipase A, in patients with multiple injuries. J 
Trauma 1990, 30: 1285-90. 

4 Büchler M, Deller A, Malfertheiner P, Kleine HO, Uhl W et 

al. Serum phospholipase A, in intensive care patients with 

peritonitis, multiple injury, and necrotizing pancreatitis. Klin 

Wochenschr 1989; 67: 217-21. 

Uhl W, Beger HG, Hoffman G, Hanisch E, Schild A, 

Waydhas CH et al. A multicenter study of phospholipase Ay 

in patients in intensive care units. J Am Coll Surg 1995; 180: 

323-31. 

6 Büchler M, Malfertheiner P. Schadlich H, Nevalainen TJ, 

Friess H. Beger HG. Role of phospholipase A, in human 

acute pancreatitis. Gastroenterology 1989; 97; 1521-6. 

Bird NC, Goodman AJ, Johnson AG. Phospholipase A, 

activity in acute pancreatitis: an early guide to severity. Br 7 

Surg 1989; 76: 731-2. 

8 Kortesuo PT, Nevalainen TJ, Buchler M, Uh W. 
Characterization of two phospholipases A, in serum of 
patients with sepsis and acute pancreatitis. Eur J Clin Chem 
Clin Biochem 1992; 30: 263-9. 

9 Dennis EA. Diversity of group types, regulation, and function 
of phospholipase A.. J Biol Chem 1994; 269: 13 057-60. 

10 Kozumplik V., Staffa F, Hoffmann GE. Purification of 
pancreatic phospholipase A, from human duodenal juice. 
Biochem Biophys Acta 1989; 1002: 395-7. 

1E Uhl W, Schrag H-J. Schmitter N, Nevalainen TJ, Aufenanger 
J, Wheatley AM et al. Pathophysiological role of secretory 
type | and H phospholipase A, in acute pancreatitis: an 
experimental study in rats. Gut 1997; 40: 386-92. 

12 Steinberg WM, Schiesselman SE. Treatment of acute 
pancreatitis. Comparison of animal and human studies. 
Gastroenterology 1987; 93: 1420-7. 

13 Btichler M, “Maltertheinet P. Uhl W. Schélmerich J, 
Stöckmann F, Adler G et al. Gabexate mesilate in human 
acute pancreatitis. German Pancreatitis Study Group. 
Gastroenterology 1993; 104: 1165-70. 

i4 Adler G. Rohr G, Kern HF. Alteration of membrane fusion 
as a cause of acute pancreatitis in the rat. Dig Dis Sci 1982; 
27: 993-1002. 

iS Aho HJ. Koskensalo SML, Nevalainen TJ. Experimental 
pancreatitis in the rat. Sodium taurocholate-induced acute 
haemorrhagic pancreatitis. Scand J Gastroenterol 1980, 15: 
411-16. 

l6 Kortesuo PT, Hietaranta AJ. Jamia M, Hirsimäki P, 
Nevalainen TJ. Pancreatic phospholipase A.: purification, 
localization, and development of an enzyme immunoassay. 
Int J Pancreatol 1993; 13: 111-18. 

17 Ziegenhorn J, Neumann U, Knitsch KW, Zwez ??. 
Determination of serum lipase. Clin Chem 1979; 25: 1067 
(Abstract). 

iS Aufenanger J, Zimmer W, Kattermann R. Characteristics 
and clinical application of a radiometric Escherichia coli- 
based phospholipase A, assay modified for serum analysis. 
Clin Chem 1993; 39: 605-13, 

19 Funatomi H, Hatta Y. Studies on heat stability of phospho- 
lipase A, in human serum. Jpn J Gastroenterol 1991; 88: 71-6. 

20 Aufenanger J, Pittmann M, Samman M, Zimmer W, Scheuer 
W, Kattermann R. Aktive Pankreas-Phospholipase A, als 
prognostischer Marker der akuten Pankreatitis. GIT Labor 
Medizin 1993; 16: 266-8. 


tho 


tft 


a 


© 1998 Blackwell Science Lid, British Journal of Surgery 1998, 85, 618-623 


24 Bradley EL HI. A clinically based 






1998 









ann H, Sokolowski A, Letko G. Effect of temporary 
upon development and histological patterns of acute 
creatitis in the rat. Pathol Res Pract 1989; 184: 507-13. 
inter CA, Risley EA, Nuss GW. Carrageenin-induced 
ma in hind paw of the rat as an assay for anti- 
ammatory drugs. Proc Soc Exp Biol Med 1962; 11: 544-7. 
ibe U, Vondran A, Rodewald E, Friebe W-G, Schäfer W,- 
euer W. Inhibition of allergic and non- allergic in- 
1 ation by phospholipase A, inhibitors. Jat Arch Allergy > 
Immunol 1995; 107: 432-4. : 





classification system of 
acute p rn Gaby Ane acl A TPR 128: 586- 90. : 


Ooi rine s Pané reas. a Patho a ee Paa 
‘ork: Raven Press, 1986: 407-21. 

è: T, Holliday M, Watkins M, Thomas WM; 
ptolemos JP, Hall C et al. A multicentre controlled 
| trial of high-volume fresh frozen plasma therapy in 
ically severe acute pancreatitis. Ann R Coll Surg Engi 








29 


3( 


Anert” 


31 


34 


kwell Science Ltd, British Journal of Surgery 199%, 85, 618-623 


Kawai H, Ozawa S, Funatomi H, Hatta Y. Serum and ascitic 


NOVEL PHOSPHOLIPASE A, INHIBITOR IN ACUTE PANCREATITIS 623 


1991; 73: 207-14. | 
Dennis EA. Phospholipase A, mechanism: inhibition and role E 
in arachidonic acid release. Drug Develop Res 1987; 10: 2 
205-20. h 
Eskola JU, Nevalainen TJ, Aho HJ. Purification ani s 
characterization of human pancreatic phospholipase A,. C Hin: 
Chem 1983; 29: 1771-6. 
Ibrahim SA, Sanders H, Thompson RHS. The action of- 
phospholipase A on purified phospholipids, plasma and tissue = 
preparations. Biochem J 1964; 93: 588-94. i 
Pruzanski W, Vadas P, Fornasier V. Inflammatory effect of = 
intradermal administration of soluble phospholipase A, in a 
rabbits. J Invest Dermatol 1986; 86: 380-3. E 
Nevalainen TJ, Grönroos JM, Kortesuo PT, Pancreatic atid: me 
synovial type phospholipase A, in serum samples from 
patients with severe acute pancreatitis. Gut 1993; 34: 1133-6. 










phospholipase A, activities and their heat stabilities ir 
taurocholate induced rat acute pancreatitis. Jpn i 
Gastroenterol 1991; 88: 2847-52. ne 
Nordback I, Teerenhovi O, Auvinen O, Koivula T, Thuren T; 
Kinnunen P et al. Human pancreatic phospholipase A, in 
acute necrotizing pancreatitis. Digestion 1989; 42: 128-34. ` 











British Journal of Surgery 1998, 85, 624-626 


Laparoscopic cholangiography: a prospective study 


A.J. SABHARWAL, E. J. MINFORD, L. P. MARSON, 1. M. MUIR, D. HILL and C. D. AULD 


Department of Surgery, Dumfries and Galloway Royal Infirmary. Dumfries DGI 4AF UK 


Correspondence to: Mr C. D. Auld 








Background The place of cholangiography has been controversial in the conventional and now in the 
laparoscopic setting. The aim of this study was to evaluate laparoscopic cholangiography and 
compare use of a portable C-arm image intensifier with conventional radiography. 

Methods One hundred and ninety-seven consecutive patients undergoing laparoscopic 
cholecystectomy were randomized before eperation to cholangiography by either C-arm image 
intensifier or conventional radiography. Data were collected on a pro forma completed immediately 


after the operation. 


Results Cholangiography was successful in 93-0 per cent of patients. Cholangiography with an image 
intensifier was significantly faster. In 19 patients the ductal system was obscured by a cannula; in 17 
of these cases a metal cannula was used. In 31-6 per cent of patients the clip on the cystic duct was 
within | cm or less of the common bile duct (CBD). 

Conclusion Laparoscopic cholangiography is a safe procedure. Use of an image intensifier should be 
the preferred method of obtaining images. Metal cannulas are more likely to obscure the ductal 
system. The proximity of the clip on the cystic duct to the CBD highlights the potential for injury 
caused by electrocautery or erroneous clip application. 
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Ever since Mirizzi described the first operative 
cholangiogram in 1937' the subject has evcked 
considerable interest. In recent years the debate has 
centred around whether laparoscopic cholangiogrephy 
should be performed selectively or routinely. Grace ef al.” 
felt that peroperative cholangiography may be indicated in 
selected patients at risk of common bile duct (C3D) 
stones or in those in whom the biliary anatomy is unclear. 
Others, however, subscribe to the view that it sets 
operative priorities and improves surgical skill and 
technique’. 

In a recent survey of surgeons carrying out laparoscopic 
cholecystectomy, however, only 15 per cent under‘ook 
routine cholangiography, 33 per cent  perforned 
cholangiography selectively and 52 per cent never 
performed the procedure’. 

As well as the detection of unsuspected ductal stoaes’, 
proponents of laparoscopic cholangiography also cite 
identification of variations in biliary anatomy®’, the 
reduction in risk of CBD injury as well as the detection 
of unsuspected operative damage at an early stage in 
support of laparoscopic cholangiography. A recent study 
by Kullman ef al.” suggested that early detection of injury 
led to prompt repair and thereby a reduction in the 
morbidity associated with a delayed diagnosis. 

The aim of this study was to evaluate laparoscopic 
cholangiography by comparing use of a portable C-arm 
image intensifier with conventional radiography. 


Patients and methods 


Some 197 consecutive patients undergoing laparoscopic 
cholecystectomy by two surgeons (C.D.A. 1.M.M.) between 
September 1992 and January 1995 were included in the study. 


seerenenenernempsnehypsecenes if of sete mnan tee CURSOR IOI ASSN EEN EN OANA A fe PH PL Hl RAL RIAN! RAINY RNY EE e i A ee tt tay 


Presented to the Association of Surgeons of Great Britate and 
Ireland in Glasgow, UK, May 1996 
Paper accepted 18 August 1997 


624 


There were 38 men (mean age 59 (range 24-80) years) and 159 
women (mean age 52 (range 17-83) years). 

A selective policy of endoscopic retrograde cholangio- 
pancreatography (ERCP) was practised in patients with the 
standard risk factors for CBD stones”. The patients were 
randomized before operation by opening envelopes to determine 
the method of cholangiography. Cholangiography was 
performed, either with a C-arm image intensifier (Stenoscop 
9000, IGE Medical Systems, Loncin, Belgium) or by 
conventional radiography. 

Following insertion of a 14-Fr Quickcath (Baxters, Norfolk, 
UK) percutaneously, a standardized technique of cholangio- 
graphy was used for all patients. A 4-Fr umbilical catheter 
(Portex, Hythe, UK) was manipulated into the cystic duct and 
held in place by a loosely applied ligaclip. Contrast medium 
(Sodium diatrizoate; Schering, Berlin, Germany) was injected 
and two films taken as routine for either mode of 
cholangiography. Traction on the gallbladder was not applied at 
the time of cholangiography. 

Image magnification was minimized by using the maximum 
focus—film distance anc the minimum subject—film distance, and 
by obtaining all image intensifier hard copies on the largest 
available field size. The hard copy films were subsequently 
reviewed independently by a radiologist (D.H.). 

Data were collected on a pro forma which was completed by 
the surgeon immediately after each operation. The mode of 
cholangiography, the success of the procedure and reasons for 
failure were noted. The time required for the procedure 
(insertion of Quickcath to visualization of the biliary system), as 
well as the completeness of cholangiogram (visualization of 
intrahepatic/extrahepatic ducts and duodenum), were recorded. 
The distance between the cystic duct clip and CBD was 
documented, as were the detection of CBD stones and 
anatomical anomalies. 


Results 


In 11 of the 197 patients, cholangiography was not 
attempted but in eight of these patients conversion took 
place before Calot’s triangle was exposed. In a further 13 
patients, cholangiography was attempted but unsuccessful 
for reasons outlined in Table 1, resulting in a success rate 
of 93-0 per cent. Of the 173 patients for whom successful 
cholangiograms were obtained, 83 had been randomized 
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Table 1 Patients in whom laparoscopic cholangiography was 
either not attempted or was attempted but unsuccessful 


= No. of patients 


Cholangiography not attempted 


Unclear anatomy 4 
Cystic duct transected a 
Adhesions 2 
Bleeding I 
Total | i 
Cholangiography attempted but unsuccessful 
Cystic duct too small 10 
Contrast leak 2 
Radiography equipment failure I 


Total : 13 


Table 2 Duration of laparoscopic cholangiography and operation 
using either image intensifier or standard radiography 


= re aeaa 


Image intensifier Standard radiography 








Cholangiography (min) 15 (7-30) 23 (10-50)* 
Operation {min) 71 (29-140) 80 (38-140) 





Values are mean (range). *P<0-0001 versus image intensifier 
(unpaired ¢ test) 


previously to image intensifier and 90 to conventional 
radiography. 

The mean times required for cholangiography and the 
duration of the operation are shown in Table 2. The 
difference in times for cholangiography were statistically 
significant (P < 0-0001, unpaired f test). 

The surgeon assessed the images to be complete in 90 
per cent of cases in which the image intensifier was used 
and 86 per cent with conventional radiography, whereas 
the radiologist’s assessment was 81 and 82 per cent 








f real-time imaging in assessing the images 


obtained with the intensifier. 

The cannula obscured part of the duct system in 19 
patients, but in only two of these was a disposable cannula 
used. (The type of cannula used was determined by the 


cases, in eight of the 173 successful laparoscopic 
cholangiographies the operator omitted to record the 
distance. In almost one-third of cases (31-6 per cent) the 
‘critical length’ was 1 cm or less. There was no correlation 
between ‘critical length’ and conversion rate (Fig. 7), 
Fourteen patients were found to have CBD calculi at 
the time of operation. Three of these had had a mildly 
raised alkaline phosphatase level at the time of initial 
presentation but the level had returned to normal before 
operation. One patient had had jaundice before admission 
and had undergone ERCP and sphincterotomy. The 
remaining ten had no clinical or biochemical features to 
suggest CBD stones. Of the 14 cases, five were converted 
to an open procedure after calculi were revealed and six 
were successfully dealt with by postoperative ERCP. In 
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Fig. 1 ‘Critical length’ (clip on cystic duct to common bile duct) 
in relation to total number of procedures (O0) and conversions to 
open cholecystectomy (12) 


Fable 3 Reasons for conversion from laparoscopic to open 
cholecystectomy 





No. of operations 





Unclear anatomy 7 
CBD stones 5 
Bleeding 3 
Adhesions 2 
Cystic duct transected 2 
CBD injury 1 
Total 20 (10-2) 





Values in parentheses are percentages. CBD, common bile duct =~ 


three of the patients the operation had already been 
converted to an open procedure for other reasons when 
calculi were discovered. The overall conversion rate was 
10-2 per cent (Table 3). There were no negative bile duct 
explorations in the study and none of the patients have 
returned with calculi during follow-up. 

Although subjective, in terms of technical difficulty, the 
laparoscopic cholangiography procedure was considered 
‘easy’ in 59 per cent of cases by the operator, ‘moderately 
difficult’ in 29 per cent and ‘difficult’ in 12 per cent. 


Discussion 


The success rate for cholangiography of 93-0 per cent is in 
keeping with other studies", although it has been 
postulated that success rates will increase with greater 
experience in the procedure’. It is acknowledged that 
variations in technique exist’ although it has not been 
determined as yet which one should be adopted 
universally, 

Laparoscopic cholangiography may have a place in the 
detection of unsuspected CBD stones. Despite a selective 
ERCP policy the present incidence of CBD calculi at 
operation was 7 per cent but this is in agreement with 
other series’*’®, The relevance of discovering clinically 
unsuspected stones during routine laparoscopic cholangio- 
graphy has been questioned in the presence of an 
effective ERCP service”, but the optimum management 
of these stones will no doubt continue to evolve for the 
foreseeable future with the refinement and likely 
establishment of laparoscopic exploration of the CBD. 
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It has been suggested that fluoroscopy should reduce 
the time required for cholangiography compared with 
standard radiography!’ and this has been substantiated in 
the present study. Although there does not seem to be a 
difference in the completeness of cholangiogram obtained 
by either method, fluoroscopy offered more versatility by 
real-time imaging. For example, the table can be tilted 
and drugs such as glucagon or morphine administered to 
improve filling and drainage of the complete biliary tree. 

Misinterpretation of a cholangiogram may occur when 
an incomplete examination of the entire biliary tree 
has been accepted. Over 80 per cent of these 
cholangiograms were considered complete. A scoring 
system!’ to assess quality of cholangiogram was not 
employed in this study, but both surgeon and radiologist 
used the same criteria to determine completeness and 
there were no significant differences in their findings. 
However, metal cannulas were far more likely to obscure 
the image than disposable cannulas, especially in 
conventional radiographic imaging. 

The major concern during laparoscopic cholecystectomy 
is iatrogenic bile duct injury, and careful dissection and 
clear visualization of the anatomy are of paramount 
importance; despite this the actual junction of the cystic 
duct and CBD may not be seen easily. A problem in this 
critical area has been alluded to’ where a short cystic 
duct and subsequent superolateral retraction of the 
gallbladder causes ‘tenting’ of the CBD, which can be 
mistaken for the cystic duct and clipped. The present 
study draws attention to the distance between the chp on 
the cystic duct and the CBD as this may be important in 
laparoscopic dissection. The use of electrocautery, for 
example, before clip application highlights the importance 
of being confident in the local anatomy if thermal injury 
to the CBD is to be avoided, bearing in mind that mjury 
can be caused either directly during dissection (immediate 
perforation) or by secondary extension of thermal damage 
(delayed perforation)”. Open cholecystectomy series 
report an injury rate to the CBD of 0-2 per cent, whereas 
the best figures for laparoscopic work remain above 0-3 
per cent’. While some claim that cholangiography will 
reduce the rate of CBD injury” others suggest that it is 
more likely to lead to early detection of such injury~, and 
there are those who feel that routine use of 
cholangiography does not prevent it. One CBD injury 
occurred in this study and cholangiography led to 
immediate recognition of the injury. 

The conversion rate of 10-2 per cent was perhaps a little 
higher than reported previously“, but there does seem 
to have been a reduction as the study progressed. Mitchell 
et al. stated that cholangiography is more difficult in the 
laparoscopic setting, but the present study suggests that 
the laparoscopic surgeon can carry out this procedure 
without too much difficulty. 

Laparoscopic cholangiography is a safe procedure and, 
even if not used routinely, every surgeon practising 
laparoscopic cholecystectomy should have the ability to 
perform the technique. This study shows that cholangio- 
graphy with an image intensifier is preferable to standard 
radiography and metal cannulas should be avoided. 
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: Background Bile leaks and bile duct strictures are major complications of cholecystectomy which 
increased in incidence after the introduction of laparoscopic surgery. The management and 
outcome of these complications following the introduction of laparoscopic cholecystectomy was 


reviewed. 


: Methods Eighteen patients of median age 45 (range 22-70) years were treated between January 1992 
and December 1995. Six patients had a common hepatic duct (CHD) stricture, four following a 





failed previous repair. Nine patients had bile leaks from bile duct transection (four), cystic stump 
(four) or segment V duct (one). Two patients had partial bile duct damage with primary sutured 
repair at time of cholecystectomy. One patient had recurrent haemobilia from a hepatic artery 


pseudoaneurysm. 





Results Cystic stump or segment V leaks were treated successfully by endoscopic stenting (median 
follow-up 42 months). Roux loop biliary reconstruction was carried out in nine patients: two CHD 
strictures, three of the four failed primary CHD repairs and four bile duct transections. All had 


normal liver function test results at median follow-up of 30 months. The two patients with partial 
duct injuries repaired at initial surgery required no further intervention. The right hepatic artery 
aneurysm was successfully embolized. There have been no deaths or major complications of 


endoscopic, radiological or surgical intervention. 


` Conclusion Endoscopic stenting successfully treats cystic stump and segment V duct leaks. Duct 
strictures, including failed initial repairs and transections, have a good outcome with Roux-en-Y 


loop reconstruction. 









treatment of symptomatic gallstones since its introduction 
in the UK in 1990. However, prospective audits reported 


a fourfold to eightfold increase in biliary complications 
d with those seen in the ‘open’ erat. Whether 
this is related to the technique per se or is merely 
associated with a surgical ‘learning curve’ has not been 
established. The mechanism and nature of biliary compli- 
cations following laparoscopic surgery are different from 
those at open surgery’. Their management and outcome 
therefore require the same critical evaluation as the 
introduction of the procedure itself? An analysis was 
made of the management and outcome of patients with 
biliary complications over a 4-year period following the 
widespread introduction of laparoscopic cholecystectomy. 









Patients and methods 

Data were reviewed on all patients with a biliary complication of 
laparoscopic cholecystectomy treated in this institution between 
January 1992 and December 1995. Complete data capture was 
ensured by referring to the computer database for endoscopic 
retrograde cholangiopancreatography (ERCP) and to the 
Presented in part to the Second World Congress of the 
International Hepato-Pancreatico-Biliary Association in Bologna, 
Italy, June 1996, and published in abstract form as HPB Sure 
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radiology database for percutaneous transhepatic cholangio- 
graphy (PTC). 

Eighteen patients were treated over this 4-year period, Patient 
characteristics, cholecystectomy details, nature of the biliary 
complication and previous biliary surgery are shown in Table 1. 
Eight laparoscopic cholecystectomies had been performed by 
consultants and ten by higher surgical trainees. All were done 
electively but three had evidence of acute cholecystitis at 
operation, confirmed by subsequent histological examination. 
Intraoperative cholangiography (IOC) had been performed in 
four patients. OF these, two developed a cystic duct stump leak 
(patients 3 and 4), one had a partial transection of the common 
hepatic duct (CHD) which was noted on IOC and repaired by 
primary suture (patient 14), and the fourth patient had normal 
IOC findings but subsequent complete transection of the CHD 
(patient 10). One patient had undergone preoperative ERCP 
and stone removal. 

in six patients the biliary complication was noted at 
laparoscopic cholecystectomy (patients 13-18). These patients 
had conversion to an open operation and primary repair was 
performed (Table 1). In-patient stay in this group ranged from 
{days to 2months (median 2 weeks). Four of these patients 
required further management following a failed primary repair 
with onset of jaundice or cholangitis due to anastomotic 
stricturing. 

In 12 patients laparoscopic cholecystectomy had been 
completed. In three patients some difficulty had been 
encountered as a result of adhesions (one) or bleeding (two). 
Nine of the 12 patients in this group had been discharged from 
hospital (on postoperative days 2-12) and three were transferred 
directly for further management. Five of the 12 patients had 
undergone exploratory laparotomy for a suspected bile leak 
before referral (patients 2, 4, 6, 11 and 12). None had undergone 
full cholangiography before laparotomy. A bile leak was 
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Table 1 Patient details, timing and nature of biliary complication, and operation before referral 


Patient 
no. 





amannan een 


Time to 
symptoms 

after 
laparoscopic 
cholecystectomy 


Age 

(years) Sex 
65 F 
29 F 
68 F 
22 E 
45 M 
49 F 
4} E 
30 E 
53 E 
28 F 
66 F 
47 E 
47 M 
38 E 
70 Ẹ 
32 E 
45 E 
AQ) F 


4 days 
2 days 
5 days 
4 days 


4 days 

6 weeks 

3 weeks 

10 days 

& days 

10 days 

2 days 

4 days 

Operative repair 


Operative repair 
5 months 
S months 
4 months 


17 months 


Biliary complication 
(Bismuth type") 


Cystic stump leak 
Cystic stump leak 
Cystic stump leak 
Cystic stump leak 


Segment V duct leak 
RHA pseudcaneurysm 
CHD stricture (11) 
CHD and RHD stricture (HD) 
CHD transection (TV) 
CHD transection (IV) 
CHD transection (IV) 
CHD transection (IV) 
Partial bile duct 
transection (H) 
Partial bile duct 
transection (H) 
CHD transection (IV) 


CHD transection (HI) 
CHD transection (HH) 


CHD transection (IF) 


Operation before 
referral 


None 

None 

None 

Laparotomy and oversewing 
of leaking stump 

Laparotomy and drainage 

Laparotomy and adhestolysis 

None 

None 

None 

None 

Laparotomy and bile drainage 

Laparotomy and bile drainage 

Open duct repair over T tube 


Open duct sutured repair 


Open duct-to-duct repair over 
T tube 

Open duct-to-duct repair 
over T tube 

Open Roux loop reconstruction 
over T tube 

Open Roux loop repair 





RHA, right hepatic artery; RHD, right hepatic duct: CHD, common hepatic duct 


Table 2 Indication for referral and management in hepatopancreaticobihary unit 


Patent 
no. 








Presentation 


RUQ peritonitis 
RUQ peritonitis 
RUQ peritonitis 


RUQ peritonitis 
RUQ peritonitis 


Jaundice and melaena 
Jaundice and itching 
Pain and jaundice 


Jaundice and peritonitis 
Bile ascites 
Generalized peritonitis 


Generalized peritonitis 
No further symptoms 
No further symptoms 
Cholangitis 

Jaundice and itching 
Pain 


Cholangitis 


Bihary complicaticn 
on presentation to 
unit 


Cystic stump leak 
Cystic stump leak 
Cystic stump leak 


Cystic stump leak 
Segment V bile leak 


RHA pseudoaneurysm 
CHD stricture 
CHD and RHD s:ricture 


CHD transection 
CHD transection 
CHD transection 


CHD transection 

Partial division of CHD 
Partial division of CHD 
Stricture of initial repair 
Stricture of initial repair 
Stricture of initial repair 


Stricture of initia’ repair 


oa ae et te Se reer e rr Mt a Meithrin Puree Fink Menten SAA AEA A AA at eat fifth hte a aaa aa tte 


Follow-up* 
Treatment (months) 
Ultrasonographicaily guided drainage; nasobiliary 24 
drain: endoscopic stent insertion for 6 weeks 
Nasobiliary drain; endoscopic stent 18 
insertion for 6 weeks 
Ultrasonographically guided drainage; nasobilary 42 
drain: endoscopic stent insertion for 8 weeks 
No further treatment 48 
Ultrasonographically guided drainage; nasobiliary 48 
drain; endoscopic stent insertion for 8 weeks 
Coil embolization of pseudoaneurysm IS 
Roux-en-Y hepaticojejunostomy 48 
Endoscopic balloon dilatation; Roux-en-Y 60 
hepaticojejunostomy 
Roux-en-Y hepaticojejunostomy 16 
Roux-en-Y hepaticojeyunostomy 48 
Ultrasonographically guided drainage: Roux-en-Y 26 
hepaticojejunostomy 
Roux-en-Y hepaticojeyunostomy 18 
No further treatment 26 
No further treatment 24 
Roux-en-Y hepaticojejunostomy 36 
Roux-en-Y hepaticojejunostomy 30 
Roux-en-Y hepaticojejunostomy; stricture of 24 
RHD-jejunal anastomosis, treated 
by percutaneous dilatation 
Percutaneous balloon dilatation at 17 and 60 


SR months 





*'Three-monthly symptom review and liver function tests. RUQ. right upper quadrant; CHD. commen hepatic duct; RHD, right hepatic 
duct; RHA, right hepatic artery 
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confirmed in four of the five patients, but in only one was the 
site of leak identified and secured. Patients in this group were 
referred between 3days and 11months after laparoscopic 
cholecystectomy and 1-21 (median 3) days after a biliary 
complication was suspected. Laparotomy findings are also shown 


in Table 1. 


Results 


The indication for referral, clinical and radiological find- 
ings, treatment and outcome of the patient group are 
given in Table 2. 





Fig. 1 Endoscopic retrograde cholangiopancreatography 
demonstrating complete occlusion of the common hepatic duct. 
There is no visualization of the intrahepatic bile ducts and 
therefore percutaneous cholangiography is essential to establish 
the extent of biliary injury 





Fig. 2 Percutaneous transhepatic cholangiography demonstrating 
a stricture at the site of a biliary—enteric anastomosis. The 
stricture developed following a bile leak at the initial 
anastomosis 


Abdominal ultrasonography was performed following 
admission in 15 patients. Of the nine patients with bile 
leaks (patients 1-5 and 9-12), subhepatic collections were 
found in four (drained percutaneously) and generalized 
free fluid in three. Dilated intrahepatic ducts were found 
in all six patients with bile duct strictures (patients 7, 8 
and 15-18). 

ERCP was performed in 13 patients and established the 
nature of the biliary complication in six. Patients in whom 
ERCP showed complete biliary obstruction (Fig. 1) 
proceeded to PTC to demonstrate the intrahepatic bile 
ducts (Fig. 2). PTC successfully demonstrated the entire 
intrahepatic biliary tree in eight patients with no 
associated complications. Selective angiography was 
performed in eight patients and showed right hepatic 
artery pseudoaneurysm in one (patient 6) and occlusion in 
three (Fig. 3). 

Of the five patients with cystic stump or segment V bile 
leaks, one was successfully identified and secured at 
laparotomy before referral. The other four underwent 
percutaneous drainage of collections along with 








b 


Fig. 3 a Selective hepatic angiography demonstrating a right 
hepatic artery occlusion from a clip. b The associated computed 
tomogram demonstrating right lobe atrophy and a subphrenic 
bile collection 
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endoscopic insertion of a nasobiliary drain (three 
patients), followed by stenting (four) for a period of 
6-8 weeks. There were no immediate or subsequent 
treatment-related complications (median follow-up 42 
(range 18-48) months). 

Biliary reconstruction was performed in nine patients. 
Two had bie duct strictures (patients 7 and 8), four had 
complete bile duct transection (patients 9-12) and three 
had a failed previous biliary reconstruction and 
anastomotic stricturing (patients 15-17). Reconstruction 
was by Roux-en-Y hepaticojejunostomy in all cases with 
formation of a percutaneous access loop in patients with 
Bismuth type IV* injuries (five patients). Eight of the aine 
patients are asymptomatic and have had no further biiary 
complications (median follow-up 30 (range 16-60) 
months). All have normal liver function. One patient (no. 
17), who was referred following failed initial Roux oop 
repair, has had persistent pain which improved following 
percutaneous balloon dilatation of a radiological stricture 
at the right hepaticojejunal anastomosis. 

Bilary balloon dilatation was used in three pat-ents 
with strictures. One failed after 2 months (patient 8) with 
subsequent Roux loop reconstruction. Two were 


58 months. 

In the patient with recurrent haemobilia (patient 6), 
selective angiography revealed a right hepatic artery 
pseudoaneurysm which was successfuly treated by 
transarterial coil embolization (follow-up 18 months). Two 
patients (nos 13 and 14) referred for evaluation following 
an operative partial injury to the bile duct required no 
further treatment. 


Discussion 


Prospective audits in England and Wales’, the west of 
Scotland'’ and the Netherlands’ have reported biliary 
injury rates following laparoscopic cholecystectomy of 
0-3-0-8 per cent, similar to those found in large series 
from Europe (0-33 per cent)’ and the USA (0-25 per cent* 
and 0-5 per cent’) but higher than the one in 1000 bile 
duct injury rate reported by selected centres with open 
cholecystectomy" '". Referral centres have also reported 
an increase in bile duct injuries following the introduction 
of laparoscopic cholecystectomy®'*"". However, some 
single-centre comparisons have shown no increase in 
complications and reduced morbidity and mortality rates 
associated with the laparoscopic procedure! , and more 
recent regional cholecystectomy audits have shown an 
incidence of bile duct injuries similar to that of open 
surgery“. The present study provides no insight into the 
true incidence of bile duct injuries in the UK, as most 
patients were referred only after a failed initial attempt at 
bile duct repair or failure to control a bile leak. 

The immediate management of patients found to have 
a bile duct injury at the time of laparoscopic 
cholecystectomy is controversial. Primary suture “or a 
localized injury to the bile duct was satisfactory in this and 


8,14 


other studies" 


and subsequent stricture, as found in one of the present 
patients. considerably increases the difficulty of obtaining 
a satisfactory outcome from revisional biliary surgery’’. If 
expertise in forming a Roux-en-Y loop to a non-dilated 
bile duct is not available, biliary drainage and transfer to 
a hepatobiliary centre may be advisable. 

There has been much debate on the value of IOC. 
Supporters stress that surgically relevant biliary tract 
anomalies are common”. Only one patient in the present 
series had a major biliary tract anomaly and the injury was 
unrelated to this”. In one patient IOC demonstrated a 
bile duct injury allowing primary duct repair over a T 
tube. Routine IOC increases the time required for 
cholecystectomy and is associated with a small risk of 
biliary complications”. However, it would ensure the 
earlier detection of some bile duct injuries and hence 
improve the overall results of surgical treatment”. The 
technique used for laparoscopic cholecystectomy may be a 
more important factor in the prevention of bile duct 
injuries”. 

In this study the majority of biliary complications were 
detected in the early postoperative period, although in 
three-quarters this was after discharge from hospital. An 
occult presentation can occur even with major bile duct 
injuries” and a delay in diagnosis and satisfactory 
treatment is a considerable disadvantage to the long-term 
outcome of bile duct injuries*™. In this series, referral 
occurred promptly at a median of 3days (range from 
I day to 3weeks) after a biliary tract complication was 
suspected. 

The importance of cholangiographic assessment before 
surgery for a biliary tract complication has been 
emphasized previously by Stewart and Way, duct repair 
failing if no or incomplete cholangiography was obtained 
before operation’’. Of the four patients in this series who 
underwent further surgery for bile leakage before referral, 
this was successful in one; the other patients achieved 
only drainage of bile collections. None had undergone 
cholangiography. 

The authors have found oral and intravenous contrast- 
enhanced computed tomography to be useful in detecting 
previously undrained collections and lobar liver atrophy 
associated with vascular occlusion’. Selective hepatic 
angiography was performed in eight patients, of whom 
four had significant findings including a right hepatic 
artery occlusion in three and an aneurysym of the right 
hepatic artery in one. Vascular occlusion was associated 
with more severe injuries to the biliary tract, three of the 
four patients having Bismuth type IV duct damage”, for 
which reconstruction is reported to be less successful!?*’. 
Experience of this problem in liver transplantation may be 
an advantage in the management of these bile duct 
injuries, 


The definitive treatment of bile duct injuries remains 
controversial. In this and previous studies bile leak from 
the cystic duct stump has been managed successfully by 
endoscopie stenting, endoscopic sphincterotomy alone 
being unsatisfactory™. With common bile duct injuries 
some groups support the use of endoscopic biliary stents*', 
others suggesting that this merely delays satisfactory 
surgical treatment”. In the present series a Roux-en-Y 
jejunal loop without stenting was used for strictures or 
transection of the bile duct!’*""*, Although long-term 
follow-up data are required, excellent initial results have 
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been dbtained with surgical reconstruction for major bile < 
duct injuries (median follow-up 30 months) and. 


endoscopic stenting for cystic stump or segment V duct 
leaks (median follow-up 42 months). There have been no 
deaths or major complications. 
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Background This study aimed to define the cause of death in patients undergoing elective infrarenal 


aortic reconstruction. 


- Methods Members of the Joint Vascular Research Group who had collected details prospectively of 
patients undergoing elective aortic reconstruction provided information on those who died. 

- Results Details of 3786 patients were obtained. Some 171 patients died (133 following abdominal 
aortic aneurysm (AAA) and 35 after aortofemoral bifurcation graft (AFBG) for occlusive disease). 
The mortality rate following AAA repair was 4°8 per cent, rising to 16 per cent if repair was 
combined with either renal or distal reconstruction (P < 0-001). Similar results were obtained with 
AFBG (3-4 and 11 per cent respectively, P< 0001). The first major complication encountered was 
cardiac (39-8 per cent), followed by bleeding (20-5 per cent), respiratory (13-5), and gut (5-3 per 
cent), or limb ischaemia (6'4 per cent). Bleeding was commoner following reconstruction for 
aneurysm compared with that for occlusive disease (P < 0-05). Eighty-six patients (50-3 per cent) 
died from the first major complication. Of the remainder, 45 (53 per cent) developed multisystem 
organ failure (MSOF). The most commonly involved systems were cardiac, respiratory and renal. 

Conclusion Cardiac problems were the major cause of death following infrarenal aortic 
reconstruction. MSOF is the ‘final common pathway’ in about half of the patients who survive the 


initial complication. 


Patients with an abdominal aortic aneurysm (AAA) have 

a high prevalence of both symptomatic and asymptomatic 
cardiac disease’. Cardiac problems are frequent following 
aortic reconstruction. Major cardiac problems (cardiac 


death, myocardial infarction or left ventricular failure) 


have been reported in 15 per cent of patients undergoing 
aortic reconstruction’. Less serious cardiac events occur 






in 25 per cent. The incidence of silent postoperative 
ischaemic changes may be even higher’. A recent report 
has c 


enged the view that cardiac events are the 
st cause of death following aortic reconstruction, 
suggesting that multisystem organ failure (MSOF) is the 
leading cause. If this is true, efforts to identify patients 
with cardiac disease before operation may be misplaced. 
Alternatively, perhaps cardiac risk factors are being 
successfully identified and modified before aortic 
reconstruction, although there is little evidence to support 
this hypothesis. 

The aim of this paper was to define the incidence and 
cause of death in patients undergoing elective infrarenal 
aortic reconstruction. 


Patients and methods 


Data were collected from members of the Joimt Vascular 
Research Gr ‘oup who had collected information prospectively on 
elective aortic reconstructions. In addition to demographic data, 
the nature and timing of the first significant adverse event during 
or after operation were noted. Subsequent progress of the 
patient was defined. Together with the number and details of 
patients i who died, each surgeon provided the number of elective 
aortic reconstructions performed during the study interval, 
The Detsky index was calculated as described previously’. 

Essentially this is a scoring system whereby points are ascribed to 


can 
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pre-existing risk factors. Coronary artery disease, left ventricular 
failure, valvular disease, arrhythmias, poor g general condition and 
age over 7@years are all defined and scored. The greater the 
score, the more likely are postoperative cardiac events” 

MSOF was diagnosed in the presence of failure of more than 
one of respiratory, renal, cardiovascular, coagulation, central 
nervous, gastrointestinal or immunological systems*. 


Results 


Data were obtained from 20 surgeons, 14 of whom 
worked in a teaching hospital. Details on 3786 patients 

having elective aortic reconstruction were obtained. Of 
these, 171 died. Some 140 deaths (81-9 per cent) occurred 
during 1990-1995. The majority of patients were men; the 
median age of the group was 74 (range 48-87) years 
(Tubie 1). Twenty- -five (18-8 per cent) of the 133 patients 

who had AAA repair and died were over 80 years of age. 
By contrast, 12 of the 38 patients who died following an 
aortofemoral bifurcation graft (AFBG) were younger than 
65 years. In patients with aortic occlusive disease, the 
indication for operation was rest pain or ulceration in 25 
and incapacitating claudication in the remainder. Aortic 
reconstruction was combined with other reconstructions in 


Table 1 Details of 171 patients who died after elective aortic 
surgery 











Aortic Aortofemoral 

aneurysm bypass 

repair grafi Total 
Men 108 26 134 
Women 25 12 37 
Median (range) age 76 (60-87) 69 (48-84) 74 (48-87) 

(years) 
633 
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24 patients who died (lower limb revascularization, 14: 
renal or visceral revascularization, ten). 

The mortality rate following AAA repair, whether 
straight or bifurcated graft, was 4-8 per cent (7 = 2680). 
By contrast, when aneurysm repair was combined with 
either distal or renal reconstruction, the mortality rate 
rose to 16 per cent of 96 patients (7°= 22:3, 1 d.f. 
P<(}O001). Similar results were obtained with AFBG for 
occlusive disease. The mortality rate when AFBG alone 
was performed was 3-4 per cent in 940 patients. This 
compared with a mortality rate of 11 per cent in 80 
patients who had AFBG combined with a further 
reconstruction (7° = 11-5, 1 d.f., P<0-001). There was no 
difference in mortality rates in district general hospitals 
(DGHs) compared with teaching hospitals. The mortality 
rate following uncomplicated AAA repair in a DGH was 
6-2 per cent of 786 cases, compared with 4-3 per cent of 
1849 cases in a teaching hospital (°= 28, 1 d.f, P not 
significant). Similar results were obtained for AFBG: 2-8 
per cent of 177 cases in a DGH compared with 3-5 per 
cent of 753 cases in a teaching hospital (7° = 0-28, 1 d.f., P 
not significant). 


First major complication encountered (Table 2) 


A cardiac event was noted in 68 patients (39-8 per cent), 
most frequently myocardial infarction. Calculation of the 
Detsky index in patients sustaining a major cardiac event 
revealed a median score of 10 (range 0-40). Forty-five 
patients had a Detsky index of 10 or more. Pre-existing 
cardiac risk factors in this group of patients included 
angina (26 patients), myocardial infarction (22) and 
cardiac arrhythmia (three), 

Intra-abdominal bleeding occurred in 32 of 133 patients 
who died following AAA repair compared with three of 
38 after AFBG (7° = 4-7, 1 d.f., P<0-05). Nine of these 35 
patients died on the operating table. 

Respiratory complications developed in 23 patients. 
Three patients had a pulmonary embolus and four an 
overwhelming chest infection. It was impossible to wean 
the remaining 16 patients off the ventilator. Two patients 
were initially successfully extubated but required 
reventilation for respiratory distress. Six of these 16 
patients had severe chronic obstructive airway disease 


(COAD). 


Table 2 First major complication encountered in patients who 
died after elective aortic surgery 








Aortic aneurysm Aortofemoral 
repair bypass graft 


(n = 133) (n = 38) 

Cardiac 

Myocardial infarction 45 13 

Arrhythmia 2 3 

Cardiac arrest 3 ] 

Non-specific | 0 
Bleeding (abdominal) 32 3 
Respiratory 20 3 
Ischaemic leg 9 2 
Ischaemic gut 1 2 
Renal 6 | 
Graft thrombosis 2 5 
Stroke 4 3 
Sepsis I | 
Bleeding from groin 0) l 
Unclear l 0 


Table 3 Subsequent complications in patients who died after 
elective aortic surgery 





No. of patients 





Ischaemic bowel 
Gastromtestinal haemorrhage 
Sepsis 

Multisystem organ failure 
Unclear 


ts 


Died from original problem 86 
Subsequeat problems developing 

Cardiac 12 

Myocardial infarction 3 

Arrhythmia 4 

Cardiac failure or arrest 4 

Non-specific i 

Renal 10 

Respiratory 7 

Stroke 2 

2 

l 

l 

5 

l 





The first major complication occurred within 24h of 
operation in 84 patients (49-1 per cent) and within 3 days 
in 134 (78-7 per cent). In 21 patients the event was 
intraoperative. 


Outcome following initial complication 


Eighty-six patients (50-3 per cent) died from the first 
complication. The remainder went on to develop further 
complications (Table 3). Forty-eight of the 68 patients who 
originally sustained a cardiac event died from that event. 
Only 37 of the 103 patients who presented initially with a 
non-cardiac complication died as a result of it (7 = 19-6, 1 
d.f., P< 0-001). 

Of the 85 patients who survived the first complication, 
45 (53 per cent) developed MSOF (Table 4). The median 
number of systems involved was 3 (range 2-4). 

Fifty patients required 59 reoperations: 22 had a 
laparotomy for bleeding, 20 a laparotomy for bowel 
ischaemia and 17 reoperation for limb ischaemia. Seven 
patients required a major amputation. 

Death occurred within 24h of operation in 22 patients 
(12-9 per cent) and within 2 days in 44 (25-7 per cent). 
The median interval between operation and death was 
+ days. Most patients (121) died on the intensive therapy 
unit, 33 died on the surgical ward, ten in the operating 
theatre, two on a coronary care unit and five on a high- 
dependency unit. 


Discussion 


In the 1960s several reports showed that the mortality rate 
following elective AAA repair was approximately 10 per 
cent". Over the next two decades, with improvements in 


Table 4 Multisystem organ failure as the cause of death: systems 

involved 

ee ha I a a te 
No. of patients 

ea A a ee 


Cardiac 20 
Respiratory 24 
Renal 26 
Sepsis li 
Gastrointestinal 5 
Coagulopathy I 
Cerebrovascular 4 
Not specified 6 
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MORTALITY FOLLOWING ELECTIVE 


surgical: anaesthetic and intensive care techniques, the 


rate fell to 5 per cent or less, and in some series was down 
to zero, Results described here are similar to those in 
other reports. The mortality rate following elective aortic 
reconstruction may rise over the next few years as the 
more technically straightforward cases of both occlusive 


and aneurysmal disease are dealt with successfully by 


interventional radiology". 

Combining aortic reconstruction with either renal or 
distal revascularization significantly increases mortality. 
Similarly, Bickerstaff et al.” found that combining AAA 
repair with a further procedure, whether vascular or non- 
vascular, almost doubled the mortality rate following 
AAA repair alone. Another report” described a mortality 
rate of approximately 10 per cent when aortic 
reconstruction was combined with renal or superior 
mesenteric artery revascularization. Huber et al* reported 
a mortality rate of 9 per cent for renal plus aortic 
reconstruction and 16 per cent for aortic reconstruction 
and revascularization of the leg. 

In the ee series there was no OE E in 









fare aa rate in a "DGH". On w 
l a a there are reports of aneurysm repair carried 
out in DGHs with low mortality rates'®. The important 
factors in determining mortality are likely to be the 
enthusiasm and training of the surgeon involved and the 
number of cases undertaken. Amundsen er al."’, in a series 
of 279 elective AAA repairs, found a significantly lower 
mortality rate reported by surgeons who carried out more 
than ten. repairs per year. Mortality rate did not depend 
on the type of operation or the size of hospital. 

This study confirms that cardiac problems are the 
commonest cause of death. Patients who initially sustain a 
cardiac complication are more likely to die ‘from that 
problem than those who suffer other primary 
complications. In a large multicentre study, Johnston” 
found that two-thirds of deaths following repair of non- 
: AAA were due to cardiac complications. The 
o showed that patients whe had a cardiac 
fter operation had a 25 per cent mortality rate 

red with 1 per cent in those with no cardiac 
complies ions In addition to the features described by 
Detsky, a history of transient ischaemic attacks!” and 
electrocardiographic changes suggesting ischaemia!’ are 
also risk factors for cardiac morbidity and mortality. 

A number of methods are available to identify patients 
at high cardiac risk. The commonest method used in the 
UK was found to be measurement of cardiac ejection 
fraction®. Surgeons who carry out a greater number of 
vascular | procedures were more likely to assess 
preoperative cardiac risk. The Detsky index is useful in 
identifying high-risk patients. A score of 10 or more 1s 
significantly ‘associated with cardiac morbidity and 
mortality®*. In this series two-thirds of patients who 
developed a serious cardiac event had a score of 10 or 
more. 

Bleeding was the cause of death in 20-5 per cent of 
patients. Serious intraoperative bleeding occurs in 
approximately 5 per cent of AAA repairs. In half of these 
patients bleeding arises from the anastomosis or from 
vascular clamp damage. Jn the remainder the bleeding 
comes from major veins”. Complications associated with 
significant intraoperative bleeding include coagulopathy, 
new cardiac arrhythmias, prolonged ventilation and 
ipa renal function. 
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Postoperative chest infection is the commonest cause of 
morbidity after AAA repair”. COAD is a recognized risk 
factor for mortality’, In this series one-third of patients 
with respiratory failure had severe pre-existing COAD. 

Rather than being the cause of death, in the present 
study MSOF was the ‘final common pathway’ in the 
majority of patients who survived the initial complication. 
Cardiac complications continue to be the main 
precipitating factor accounting for death after elective 
aortic reconstruction. 


Acknowledgements 


The following members of the Joint Vascular Research Group 
contributed data for this study: R.N. Baird, A.A.B. Barros D'Sa, 
P.R.F. Bell, W.B. Campbell, J. Chamberlain, A. Chant, S. Darke, 
J. J. Earnshaw, R.B. Galland, G. Hamilton, B.P. Heather, P.L. 
Harris, P.M. Lamont, P.T. McCollum, J.A. Murie, S. Parvin, 
C.V. Ruckley, G. Shanik, C.P. Shearman, J.F. Thompson and 
J.H.N. Wolfe. 


References 


| Hertzer NR, Beven EG, O'Hara PJ, Ruschhaupt WF HI, 
Graor RA et al. Coronary artery disease in peripheral 
vascular patients. A classification of 1000 coronary 
angiograms and results of surgical management. Ann Surg 
1984; 199: 723-33. 

2 Detsky AS, Abrams HB, McLaughlin JR, Ducker DJ, Sasson 
Z., Johnston N et al, Predicting cardiac complications in 
patients undergoing non-cardiac surgery. J Gen Intern Med 
1986; 1: 211-19. 

3 Ouyang P, Gerstenblith G, Furman WR, Goleuke PJ, 
Gottlieb SO. Frequency and significance of early 


postoperative silent myocardial ischemia in patients having = 


peripheral vascular surgery. Am J Cardiol 1989; 64: 1113-16. 
4 Huber TS, Harward TRS, Flynn TC, Albright JL, Seeger JM. 
Operative mortality rates after elective infrarenal aortic 
reconstructions. J Vasc Surg 1995; 22: 287-94. 

Chadwick L, Galland RB. Preoperative clinical evaluation as 

a predictor of cardiac complications after infrarenal aortic 

reconstruction. Br J Surg 1991; 78: 875-7. 

6 Jivegard L. Frid I, Halamae H, Hallenberg B, Holm J, 

Johansson SR. Cardiac risk and peripheral vascular surgery: 

new approach based on a multifactorial risk index. Br J Surg 

1993; 80: 354-8. 

Galland RB, Michaels JA, Toms A, Whyman A, Luxton K, 

Bell JA. A comparison of clinical index and ejection fractions 

in predicting cardiac complications following infrarenal aortic 

reconstruction. Eur J Vase Endovasc Surg 1996; 9: 233-8. 

8 Suchyta MR, Clemmer TP, Elliott CG, Orme JF Jr, Weaver 
LK. The adult respiratory distress syndrome. A report of 
survival and modifying factors. Chest 1992; 101: 1074-9. 

9 De Bakey ME, Crawford ES, Cooley DA, Morris GC Jr, 
Royster TS, Abbott WP. Aneurysm of abdominal aorta: 
analysis of results of graft replacement therapy one to eleven 
years after operation. Ann Surg 1964; 160: 622-39. 

10 Szilagyi DE, Smith RF, DeRusso FJ, Elliott JP, Sherrin FW. 
Contribution of abdominal aortic aneurysmectomy to 
prolongation of life. Ann Surg 1966; 164: 678-99. 

[1 Sedwitz MM, Hye RJ, Freischlag JA, Stabile BE. Zero 
operative mortality rate in 109 consecutive elective aortic 
operations performed by residents. Surg Gynecol Obstet 1990; 
170: 385-9. 

12 May J, White GH, Yu W, Waugh R, Stephen M, Sieunarine 
K et ai. Conversion from endoluminal to open repair of 
abdominal aortic aneurysms: a hazardous procedure. Eur J 
base Endovasc Surg 1997; 14: 4-11. 

13 Bickerstaff LK, Hollier LH, Van Peenan HJ, Melton LJ, 
Pairolero PC, Cherry KJ. Abdominal aortic aneurysm repair 


Ft 


send 


-636 

















(636 R.B. GALLAND 


l4 


15 


16 
be 






combined with a second surgical procedure — morbidity and 
mortality. Surgery 1984; 95: 487-91. 

Atnip RG, Neumyer MM, Healy DA, Thiele BL. Combined 
aortic and visceral arterial reconstruction: risks and results. J 
Fase Surg 1990; 12: 705-15. 

Berridge DC, Chamberlain J, Guy AJ, Lambert D. 
Prospective audit of abdominal aortic aneurysm surgery in 
the Northern region from 1988 to 1992. Northern Vascular 
Surgeons Group. Br J Surg 1995; 82: 906-10. 

Vella V, Duthie G, Shandall A, Shute K. Aortic aneurysms — 
who should do them? Ann R Coll Surg Engi 1990; 72: 215-17. 
Amundsen S, Skjaerven R, Trippestad A, Soreide O. 
Abdominal aortic aneurysms. Is there an association between 
surgical volume, surgical experience, hospital type and 


18 


operative mortality? Acta Chirurgica Scandinavica 1990; 156: 
323-8. 

Johnston KW. Multicenter prospective study of nonruptured 
abdominal aortic aneurysm. Part H. Variables predicting 
morbidity and mortality. J Vase Surg 1989; 9: 437-47, 

Kalra M, Charlesworth D, Morris JA, al Khaffaf H. 
Myocardial infarction after reconstruction of the abdominal 
aorta. Br J Surg 1993; 80: 28-31. 


} Michaels JA, Payne SPK, Galland RB. A survey of methods 


used for cardiac risk assessment prior to major vascular 
surgery. Eur J Vase Endovase Surg 1996; 11: 221-4. 
Mutirangura P, Stonebridge PA, Clason AE, McClure JH, 
Widsmith JA, Nolan B et al. Ten-year review of non- 
ruptured aortic aneurysms. Br J Surg 1989; 76: 1251-4. 


© 1998 Blackwell Science Lid, British Journal of Surgery 1998, 85, 633-636 


British Journal of Surgery 1998, 85, 637-640 


Su vey of changes in the provision of vascular surgical services in the 


Oxford Region over 5 years 


R. B. GALLAND and T. R. MAGEE 


Department of Surgery, Royal Berkshire Hospital, London Road, Reading RGI SAN, UK 


Correspondence to: Mr R. B. Galland 





Aim This study aimed to examine chang 
over 5 years. 


es in the provision of vascular services in the Oxford region 


Methods A questionnaire was sent to all general surgeons in the region asking of their involvement in 
vascular surgery. Data were obtained from the Department of Health concerning vascular 
procedures and inpatient codes for each district in the Oxford Region from 1990-1991 to 
1994-1995. Office of Population Censuses and Surveys (OPCS) data for abdominal aortic aneurysm 
repair and femoral artery reconstruction were validated against data collected prospectively for 


West Berkshire. 


Results Eighteen of 45 surgeons who replied to the questionnaire carried out elective and emergency 
arterial work. All were members of the Vascular Surgical Society of Great Britain and Ireland 
(VSS). All but one took part in the general surgical rota. Eight surgeons carried out emergency 
arterial surgery only; only two of these were members of the VSS. Of 19 surgeons undertaking no 
arterial surgery, 15 operated on primary and 11 on recurrent varicose veins. The number of arterial 
reconstructions rose from 20-8 per 100000 population to 28 per 100000 throughout the study. The 
greatest increase occurred in districts where a new vascular consultant had been appointed. Similar 
results were obtained with endovascular procedures. The number of major amputations remained 
fairly constant at approximately 11 per 100000 population. The number of inpatient episodes for 
arterial disease also rose, from 35-7 to 47-6 per 100000. In validating OPCS codes against 
prospectively collected data, discrepancies for individual years were noted but the annual trend was 


reflected fairly accurately by the codes. 


Conclusion There has been an increase in vascular activity in the region, but variations still exist 


between different districts. 





JK is lagging behind Europe in the identification of 
vascular- surgery as a separate subspecialty. A question- 
naire survey in 1988 showed that in ten of 21 European 
countries vascular surgery was separate from both general 
liothoracic surgery'. A survey published in 1992 
at only 4 per cent of members of the Vascular 
ociety of Great Britain and Ireland (VSS) were 
lar surgeons’. 

Nevertheless the general surgical component of vascular 
and general surgery in the UK is diminishing as vascular 
surgery expands’. This separation is being maintained by 
the creation of new vascular consultant posts’. 

In a previous report marked differences were identified 
between hospitals in the Oxford Region in the number of 
patients admitted with the diagnosis ‘of peripheral vascular 
disease’. A considerable variation was also identified in 
the number of vascular reconstructions and amputations 
done. Centres with high rates of distal arterial recon- 
structions did fewer major amputations. The amputations 
were likely to be carried out more distally and to have 
been preceded by a surgical attempt to save the limb’. 

The aim of this study was to determine how the 
provision of vascular surgery has changed in the Oxford 
Region over 5 years. 













Patients and methods 


In 1994 Oxford Region combined with East Anglia to form the 
Anglia and Oxford Regional Health Authority. This study 
examines changes in the old Oxford Region between 1990 and 
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There are eight districts serving populations of 150000 to 
500000. There is one teaching hospital in the region. 

A questionnaire was sent, in February 1997, to each surgeon in 
the region known to be practising general and/or vascular 
surgery, asking about involvement in vascular surgery. This was 
compared with a similar questionnaire from 1992). 

Data were obtained for inpatient episodes and operations 
relating to arterial surgery in the Oxford Region. The source for 
this information was the Department of Health, being based on 
district statistical returns. Data were obtained for the 5 years 
from 1990-1991 to 1994-1995. The latter represented the most 
up-to-date information available. International Classification of 
Diseases, 9th revision (ICD9) codes obtained were: 441.3-6, 
4420-3, 442.8, 442.9, 444.0-2, 444.8 and 444.9. Office of 
Population Censuses and Surveys (OPCS) codes relating to 
vascular procedures and amputations obtained were: L18—20, 
L29, L34, L37, LAI, L45, L48-52, L56-59, L65 and X09. 
Numbers of patients undergoing iliac (L54.1) and femoral 
(1.63.1) percutaneous transluminal angioplasty (PTA) were also 
obtained. 

Data for West Berkshire District Health Authority were 
validated against data collected prospectively from the Royal 
Berkshire Hospital for abdominal aortic aneurysm (AAA) repair 
(L.18, L19) and bypass operations on the femoral artery (L59). 


Results 

Between 1992 and 1997 six general surgeons with a 
vascular interest were appointed in the region. Only one 
of these was to replace a retiring consultant. 

Questionnaire study 


In the first questionnaire 40 replies were received from 45 
surgeons surveyed’. In the present study 45 replies were 
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received from 47 surgeons. Eighteen surgeons presently 
carry out emergency and elective arterial surgery, eight do 
emergency operations only and 19 perform no arterial 
surgery. These values are similar to those obtained in 
1992 (16, 11 and 13 respectively). All the surgeons who 
carry out emergency and elective arterial work are 
members of the VSS. In addition to covering vascular 
surgery, all but one of these 18 surgeons also took part in 
the general surgical rota. Only two of the eight carrying 
out emergencies enly are members of the VSS. Of 19 
surgeons carrying out no arterial surgery 15 undertook 
primary and 11 recurrent varicose vein operations. Seven 
of these 19 surgeons stated that they would allow an 
appropriately trained junior surgeon to carry out an 
emergency thromboembolectomy under their care. Only 
one would allow a ruptured aneurysm to be so treated. 


Vascular reconstructions 


In 1990-1991, 524 operations were carried out in the 
Oxford Region. This represents approximately 20-8 oper- 
ations per 100000 population. By 1994-1995 the number 
of operations had risen to 701, equivalent to 28 per 
100000 population. Fig. 7 shows the changes in operations 
performed for each of the eight districts for 1990-199] 
compared with 1994-1995. Excluding the two districts 
carrying out few reconstructions, the range in the 
remaining six was 9-2-34-9 in 1990-1991 and 19-1~46-5 in 
1994-1995. Each of the three districts to which a new 
consultant vascular surgeon had been appointed showed 
an increase in the number of operations done (Fig. 2). 
The mean number of operations in the three districts rose 
from 14:3 to 28-9 per 100000. This represents a rise of 102 
per cent. In the other five districts there was only a 5 per 
cent increase in activity (19-2 per 100000 rising to 20-2 per 
100.000), 


Amputations 


Approximately 11 per 100000 population major (X09) 
and minor (X10, X11) lower limb amputations were 
carried out in the region per year (Fig. 3). These figures 
include amputations for trauma, deformity and malig- 
nancy in addition to those carried out for vascular disease. 
There is not likely to have been any significant change in 
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1990-1991 1994-1995 
Fig. | Number of vascular operations performed in 1990-1991 
compared with 1994-1995 for the eight districts. “District with a 
new vascular consu tant appointment 
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the first three indications. Of patients referred to the 
Oxford Region prosthetic service, an original diagnosis of 
vascular disease (including diabetes) was made in 67 per 
cent in 1990 compared with 64 per cent in 1996 (J. D. 
Morrison, personal communication 1997). There appears 
to be no decrease in the number of amputations despite 
the increased vascular workload. 


Inpatient episodes 


Examination of ICD9 codes showed 893 (equivalent to 
357 per 100000) inpatient episodes in 1991. By 
1994-1995 this had risen to 1190 (47-6 per 100000), an 
increase of 33 per cent. The overall increase was greatest 
in the three districts with a new vascular appointee (50 
per cent increase compared with 21 per cent in the other 
five districts). 


Endovascuiar procedures 


The number of iliac and femoral angioplasties performed 
in the region rose from 8-2 per 100000 in 1990-1991 to 
21-7 per 100000 in 1994-1995. Excluding two districts that 
reported no procedures in 1994-1995, the range of 
procedures in the remaining six districts was 0-7~17-0 in 
1990-1991 and 8-1-34-3 in 1994-1995. The three districts 
in which a new vascular surgeon was appointed showed an 
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Fig. 2 Number of vascular operations performed in three 
districts with a new vascular consultant appointment. R(1) shows 
time of replacement of a single-handed appointment to district 
Ci; 2nd indicates timing of new, second, vascular consultants to 
districts 22 and 3 
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Fig. 3 Number of major (O) and minor (A) amputations 
performed throughout the Region 
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increase of 312 per cent. The increase in the remaining | 


five districts was 268 per cent. 


Validation of Office of Population Censuses and Surveys 
codes compared with prospective audit 


There was a close correlation for OPCS codes recorded in | 
West Berkshire compared with the number of aortic 
aneurysms repaired in the Royal Berkshire Hospital (fig. 


4). Some of the variation seen between emergency and 


elective operations is likely to be due to the fact that- 
acute {non-ruptured) AAAs are not coded separately’. — 


Inevitably, therefore, some of these will be included as 
elective and some as emergency operations. Code L59 is 
designated ‘other bypass of femoral artery’. It includes 
femorofemoral, femoropopliteal and distal bypass and 
‘non-specified procedure’. Given the heterogeneous 
nature of this group it is not surprising that there is more 
variation when comparing codes with audit. However, the 
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Fig. 4 Number of abdominal aortic aneurysms (AAAs) 
performed in West Berkshire. 0, Office of Population Censuses 
and Surveys codes for West Berkshire; Ø, Royal Berkshire 
Hospital vascular surgical audit 
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Fig. 5 Numbers of femoral artery bypasses (code L59) 
performed in West Berkshire. 0, Office of Population Censuses 
and Surveys codes for West Berkshire; 22, Royal Berkshire 
Hospital vascular surgical audit 
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trend showing annual numbers of procedures performed 
is reflected by the coding (Fig. 5). 


Discussion 


ICD and OPCS codes represent a form of statistical 
analysis of diseases and procedures. Their function is to 
facilitate the management of healthcare services’. They 
can be regarded as representing an intermediate category 
between Read codes (comprising clinical terms used most 
commonly) and Healthcare Resource Group and Health 
Benefit Groups”. 

ICD and OPCS codes produced by Hospital Activity 
Analysis have been shown to be up to 20 per cent 
inaccurate’. Furthermore, discrepancies have been 
identified in the defined codes obtained by different 
individuals’. The present results confirm discrepancies 
between recorded OPCS codes and data collected 
prospectively when data are analysed for individual years. 
However, the trend for change over the 5years of the 
study is represented fairly accurately by the coding system 
(Figs 4 and 5} 

Analysis of both procedure codes and impatient 
episodes for vascular surgery shows an increase in activity 
over 5 years. These increases were most pronounced for 
districts in which new vascular surgeons had been 
appointed. This confirms the findings of others, based on 
locally collected data, which show increases in vascular 
activity following both new and replacement consultant 
vascular appointments*'*. The increase in vascular recon- 
struction and PTA in the region was not associated with 
any decrease in the number of major amputations, 
although it has been reported to have reduced the 
number of amputations in one district of the Oxford 
Region’. Other studies have shown that amputation rates 
fall as rates of vascular reconstruction and angioplasty 
rise", On the other hand, a large study from Maryland, 
over 10 years, showed significant increases in the numbers 
of PTAs and peripheral bypass operations carried out 
whilst the number of major amputations remained 
constant’. A report from Scotland showed that areas of 
the country with a high rate of vascular reconstruction 
had a correspondingly high rate of major amputation”, 
Increasing numbers of vascular reconstructions have, 
however, been shown to result in an increase in the age of 
patients having an amputation”. It needs to be remem- 
bered that not all patients will have a vascular 
reconstruction for critical ischaemia. Pell et al.'° demon- 
strated an increase in the number of admissions for 
patients with peripheral vascular disease, but the number 
with gangrene who were admitted remained constant. 
Natural history studies have shown that patients with 
intermittent claudication have a low risk of developing 
rest pain or gangrene'*’. However, the quality of life of 
patients with claudication can be improved by revasculari- 
zation’, at least in the short term”. 

The rate of major amputation in the Oxford Region is 
lower, at approximately 11 per 100000 population, than 
reported elsewhere. For example, rates of 30 per 100000 
have been reported in Denmark*'*’ and 20 per 100000 in 
Finland”. This is not surprising as different rates of 
atherosclerosis occur in different populations. In 
Oxfordshire the prevalence of atherosclerosis in a popu- 
lation sample was 2:2 per cent“. Values from similar 
populations in Denmark and rural Finland were 5-8 and 
7-7 per cent respectively. 
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Despite the overall increase in vascular activity across 
the region, variations in the number of procedures being 
carried out im different districts are still apparent. Indi- 
vidual surgical units and nationally collected data” have 
shown a steady increase in vascular activity over the past 
20 years. Eickhoff et al” provided data from the Danish 
National Patient Register. A statistically significant 
variation in vascular operations performed in different 
counties in Denmark was identified. The range of ratios of 
observed to expected reconstructions was 0-61~-1-54. 

There is evidence that the general surgical component 
of a general and vascular surgical firm is falling*-°. The 
majority of vascular surgeons in Oxford Region continue 
to take part in general surgical emergency cover. It is 
clear that operations on varicose veins are still regarded 
as part of general surgery. The majority of surgeons 
carrying out no arterial operations still dealt with varicose 
veins, and over half operated on recurrent veins. 
However, a questionnaire sent by the VSS to members 
and non-members in 1995 confirmed that, although non- 
vascular surgeons were carrying out varicose vein 
operations, they were doing proportionately fewer than in 
1992. 
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Background A detailed knowledge of the morphology of the aorta and iliac arteries is an important 
prerequisite for successful endoluminal abdominal aortic aneurysm (AAA) repair. The best method 
of preoperative evaluation remains to be determined. 

Methods A prospective study was undertaken between January 1994 and July 1995 to assess the 
ability of computed tomography (CT), magnetic resonance angiography (MRA), colour duplex 
imaging and intra-arterial digital subtraction angiography (IA-DSA) to visualize AAA morphology. 

Results Eighty-two consecutive patients (64 men, 18 women) with AAA were assessed with MRA, 
contrast-enhanced CT, colour duplex imaging and IA-DSA. Median age was 74 (range 59-87) years 
and median AAA diameter was 5:7 (range 3-5-9-7) cm. Five patients were unable to tolerate CT or 
MRA examination. Seventy-seven patients underwent both CT and MRA. Of these, 55 also had a 
colour duplex scan and 32 underwent arteriography. The scans were assessed by an independent 
blinded observer. MRA was significantly better (P < 0-01) at visualizing AAA morphology 
compared with CT and colour duplex imaging. There was no statistically significant difference 
between MRA and arteriography. 

Conclusion MRA is useful in patient selection for endoluminal AAA repair, as it avoids use of 
iodinated contrast medium and ionizing radiation. 





For conventional open repair of abdominal aortic 
aneurysms (AAAs), ultrasonography alone may be 
adequate for preoperative assessment. Contrast-enhanced 
computed tomography (CT) or arteriography may be 
performed if renal artery involvement or associated distal 
arterial occlusive disease is suspected'. Endoluminal AAA 
repair, however, requires a more detailed assessment of 
the abdominal aorta for determining patient suitability 
and accurate sizing of the intraluminal prosthesis” 

Neither CT nor arteriography is completely reliable in 
predicting the proximal or distal extent of AAA™. Some 
of the drawbacks can be overcome with spiral CT, 
although the problems of X-ray exposure and injection of 
iodinated contrast media persist. A major drawback of 
angiography is that, in the presence of mural thrombus, 
the external extent of the AAA sac is not visualized. 

Recent studies using magnetic resonance angiography 
(MRA) suggest that this may be a better tool for assessing 
AAA morphology’* than conventional cross-sectional 
imaging. Previously spin-echo magnetic resonance imaging 
(MRI) provided only limited detail of the aortic branch 
vessel anatomy. However, the development of MRA using 
gradient echo techniques combined with contrast 
enhancement (Fig. 1) has overcome many of these 
limitations*”. 


In this study an assessment was made of the ability of 


CT, MRA, colour duplex imaging and intra-arterial digital 
subtraction angiography (IA-DSA) to visualize AAA 
morphology. 





Based on a previous communication to the Vascular Surgical 
Society of Great Britain and Ireland, (London, UK, November 
1995), and published in abstract form as Br J Surg 1996; 83: 559 
Paper accepted 25 September 1997 
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Patients and methods 


Patients with asymptomatic AAAs referred to Leicester Royal 
Infirmary between January 1994 and July 1995 underwent 
assessment with MRA, contrast-enhanced CT and colour duplex 
imaging. Those with favourable anatomy for endoluminal repair 
on the basis of these three non-invasive imaging modalities 
underwent further assessment with IA-DSA. The ability of each 
test to visualize the following parameters was determined: right 
and left renal artery origin, proximal aneurysmal neck length, 
maximum anteroposterior diameter, tortuosity of aneurysm sac, 





Fig. 1 Image of the abdominal aorta obtained using magnetic 
resonance angiography (gradient echo sequence), demonstrating 
the origin of the renal arteries, the infrarenal abdominal aortic 
aneurysm and tortuosity of the iliac arteries 


641 


642 A. NASIM, M. M. THOMPSON, R. D. SAYERS eral. 


distal neck length, tortuosity of iliac arteries and iliac artery 
diameter. The proximal neck was defined as the non-aneurysmal 
segment of aorta (less than 30mm) between the origin of the 
lowest renal artery and the start of the aneurysm (aortic 
diameter greater than 30 mm), and the distal neck was defined as 
the length of nen-aneurysmal segment before the aortic 
bifurcation. 


Magnetic resonance angiography 


All scans were performed on a Siemens (Erlangen, Germany) IT 
scanner employing 10mT/m gradients and a 50-cm body ccil. A 
rapid magnetization prepared two-dimensional, gradient echo 
multiplanar sequence (TurboFLASH-time to repetition 8.5, echo 
time 4, inversion tme 300, flip angle 8, 128 x 128, field of view 
400 x 400, 8 mm thick) was used. Four discrete blocks of slices 
were positioned te acquire images directly in the coronal and 
sagittal planes and obliquely along the line of the renal arteries. 
Contrast enhancement was achieved using intravenous injection 
of läm! of gadolinium = diethylenetriamine penta-acetate 
(Magnevist; Schering, Burgess Hill, UK) diluted to 30 ml with 
normal saline. The contrast injection was timed to allow a 
precontrast measurement, one during the arterial phase, one in 
the venous phase and a final steady-state measurement. All scans 
were obtained during quiet respiration. The total scanning time 
was 3 min, Images were viewed either from the source images or 
were postprocessed using Maximum intensity projection to create 
angiographic type images in each of the four planes: coronal, 
sagittal and two paraoblique. Postprocessing on average took 
20-30 min. 


Computed tomography 


CT was performed using a Siemens HiQ scanner. Contiguous 
slices of 10mm thickness were obtained from the diaphragm 
inferiorly. On reaching the renal vessels 3-mm slices were used, 
and a similar scanning technique was employed througa the 
region of the acrtic bifurcation. The intervening aorta was 
scanned with 10-mm slices. Some 100 ml of contrast (Omnipaque 
320; Nycomed, Birmingham, UK) was hand-injected at 
approximately 2 ml/s when scanning from the level of the renal 
vessels, which was performed dynamically in quiet respiration 
and commenced atter a 40-s delay. 


Colour duplex imaging 


Colour duplex examinations were performed with an Advanced 
Technology Laboratories Ultramark-9 HDI colour scanner 
(Advanced Technologies, Washington, DC, USA). All 
examinations were performed by an experienced vascular 
technician using a colour Doppler imaging frequency of 3-0 MHz 
and a pulsed Doppler frequency of 25 MHz. 


Intra-arterial digital subtraction angiography 


IA-DSA was performed by percutaneous catheterization of the 
femoral artery using the Seldinger technique. A marker pigtail 
catheter with eight side-holes (6 Fr, 65 cm long; Cordis, Miami, 
Florida, USA) was used. Some 80 ml of contrast (Omnipaque 
300; Nycomed) were injected at 20 ml/s. Anteroposterior and 
lateral views of the abdominal aorta, and anteroposterior and 
oblique views of the iliac arteries, were obtained with a Siemens 
Multiskop equipped with a Digitron computer system (Siersens). 


Results 


A total of 82 patients was assessed. There were 64 men 
and 18 women of median age 74 (range 59-87) years. 
Median AAA diameter was 5:7 (range 3-5-9-7) cm. Five 


Table 1 Comparison of aneurysm morphology visualized by each 
investigation 








Colour 
Parameter CE MRA duplex IA-DSA 
Right renal artery 64 91 5I 100 
Left renal artery 78 97 51 100 
Proximal neck length s0* 95 3i 78 
Maximum anteroposterior 100 100 98 6 
diameter 
AAA sac tortuosity 0 100 94 97 
Distal neck length 92 99 94 59 
Tortuosity of illacs 0 91 85 100 
Diameter of iliac arteries 91 84 78 100 





Values are the percentage of patients in whom each parameter 
was visualized adequately. *In some patients this measurement 
was inferred from visualization of a single renal artery origin. 
AAA, abdominal aortic aneurysm; CT, computed tomography; 
MRA, magnetic resonance angiography; [A-DSA, intra-arterial 
digital subtraction angiography 


patients did not tolerate CT (n= 1) or MRA (n = 4) and 
were excluded from analysis. 


Comparison of imaging techniques 


Seventy-seven patients successfully underwent both CT 
and MRA. Of these, 55 also had a colour duplex scan and 
32 proceeded to [A-DSA. The scans were assessed by an 
independent blinded observer. The results are presented 
as the percentage of patients in whom the above 
parameters could be assessed adequately by each 
investigation (Table 1). 

Visualization was considered to be adequate if six or 
more parameters (from a maximum of eight) were 
identifiable. Statistical analysis using the 7° test showed 
MRA (95 per cent adequate) to be significantly better 
(P<0Q-01) at visualizing AAA morphology than CT (50 
per cent) and colour duplex imaging (45 per cent). There 
was no statistically significant difference between MRA 
and IA-DSA (95 versus 85 per cent respectively). 


Aortic aneurysm morphology 


On the basis of the above results, MRA images in 78 
patients were used to study AAA morphology and to 
determine suitability for endoluminal! repair. Four distinct 
morphological groups were identified when applying the 
current criteria for endoluminal repair (Table 2): group 1 
— aneurysms with a sufficient proximal and distal neck 
(n= 21); group 2 — aneurysms with a sufficient proximal 


Table 2 Anatomical criteria used currently for endoluminal 
abdominal aortic aneurysm repair with tube and bifurcated grafts 





Tube Bifurcated 
Proximal neck length (mm) 15 15 
Proximal neck diameter (mm) < 28 < 28 
Distal neck length (mm) 10 Q 
Hiac artery diameter (mm) 
Minimum 8 8 
Maximum — 14 





Severe aneurysm and iliac artery tortuosity (change in direction 
greater than 60°) also contraindicate endoluminal repair 
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Table 3 Reasons for unsuitability for endovascular abdominal 
aortic aneurysm repair 












No. of 
patients 
(n = 78) 
Group | (n = 21 
Suitable for tube or straight graft 12 (15) 
Unaceeptable proximal neck or iliac 4 (5) 
angulation 
Distal neck stenosis 1a) 
Isolated iliac aneurysms 3 (4) 
Proximal neck diameter greater than 28 mm ees 
Group 2 (n = 37) 
Suitable for bifurcated graft endoluminal 16 (21) 
repair 
Proximal neck diameter greater than 28 mm 2) 
Iliac artery stenosis less than 7 mm 2 (3) 
Unacceptable proximal neck or iliac 5 (6) 
angulation 
Extension of aneurysm to internal iliac 12 (14) 
artery (greater than 14 mm)* 
Group 3 {7 = 14) 
ent proximal neck length (less than l4 (18) 
wm) 
Group 4 (na = 6) 
Pararenal or suprarenal aneurysm 6 (8) 









Values in parentheses are percentages. “May be treated with an 
aortouni-iliac graft in combination with femorofemeral crossover 


bypass 


neck but insufficient distal neck or iliac involvement 


(n = 37); group 3 — infrarenal aneurysms with insufficient 


proximal neck (n= 14); and group 4 — aneurysms with 
pararenal or suprarenal extension (7 = 6). 
Ove an eel 28 patients (36 per cent) met the criteria 






were suitable for a straight or tube graft. A 
ree patients from group 1 could be treated with 

a tube g aft in combination with endoluminal repair of an 
E ommon iliac aneurysm. Of the 37 patients in 
only 16 met the criteria for a bifurcated 
endoluminal graft. Table 3 lists the reasons for excluding 
other patients from endoluminal repair. There was no 
significant correlation between the size of the aneurysm 
and the length of the proximal and distal necks. 









Discussion 
Vascular imaging plays a vital role in determining patient 
suitability for endoluminal AAA repair and in the 


selection of an appropriate endovascular device“ 
Although. conventional CT remains useful in prediction of 
AAA size and detection of other retroperitoneal 


pathology”, it has several drawbacks. The visceral and: 


renal artery origins are often not visualized, as they may 
fall between slices, and have to be inferred from the 
surrounding anatomy”. Conventional CT images are 
obtained along the axial plane of the body which does not 
conform to the plane of the aortoiliac segment as i! is 
often angulated and tortuous in patients with AAA, This 
produces oblique images of the aorta making 
interpretation of visceral artery origins difficult. It is not 
possible to obtain assessment of the proximal neck length 
in hes ess which is an important factor in determining 





patient suitability for endoluminal repair. In this study 
there was inadequate visualization of both renal artery 
origins in up to 40 per cent of patients. Visualization of 
the renal arteries was considered adequate only if their 
origin from the aorta was seen clearly on a scanning 
plane. Adherence to this strict criterion may account for 
the above poor results. Conventional CT also results in 
potential maccuracies in assessment of the aneurysmal sac 
length and tortuosity of the aortoiliac segment. 

Colour duplex scanning has been proposed previously 
as the modality of choice for preoperative assessment of 
AAA for endoluminal repair’. In this centre, although 
colour duplex is regarded as a ‘gold standard’ for 
assessment of lower limb arterial lesions, it is not as 
useful in the assessment of AAA. It provided excellent 
assessment of the distal extent of the aneurysm and of the 
iliac artery morphology but in around 50 per cent of 
patients visualization of the renal artery origins was 
obscured by the presence of bowel gas or obesity. Duplex 
imaging is, however, very operator dependent and 
therefore results may vary between centres". 

Arteriography is very useful in demonstrating visceral 
artery origins and for assessing the state of the distal 
vessels'®'”, However, in the presence of mural thrombus, 
the pr oximal and distal limits of the aneurysm sac are 
obscured, and the normal calibre of the lumen may be 
mistaken for normal aorta, with overestimation of the 
proximal and distal neck lengths. Another important 
limitation of aortography is that of magnification error. 
This may partially be overcome by use of a calibrated 
angiographic catheter (as described above) but accurate 
assessment of arterial diameters is still difficult. 

MRA has evolved to become an accepted non-invasive 


method of imaging arteries'**'. MRA uses gradient echo _ 


techniques to create angiographic type images which may 
be acquired using two-or three-dimensional techniques. It 
is not affected by bowel gas and can outline the size of the 
lumen as well as the thrombus thickness without the use 
of iodinated contrast medium. The disadvantages of MRA 
are relatively few. A small proportion of patients 
experience claustrophobic symptoms and may not tolerate 
the examination (5 per cent in this study). MRA is also 
contraindicated in patients with pacemakers or 
intracranial metal clips. The entire examination can be 
completed in 20-30min. Image quality and scan 
acquisition times continue to be improved by technical 
advances such as improved gradient strengths and local 
coil design. In conjunction with bolus-technique contrast 
enhancement, this results in high-resolution, high- 
contrast, relatively artefact-free angiographic type images. 
In the present study MRA provided the best non-invasive 
assessment of the AAA parameters relevant to patient 
selection and graft sizing for endoluminal repair. 

In this study only 36 per cent of patients could be 
treated endoluminally with the currently available tube 
and bifurcated devices, consistent with other series’? A 
tapered aortouni-iliac graft with occlusion of the 
contralateral common iliac artery and an extra-anatomic 
crossover graft can be used when the iliac vessels are wide 
(greater than 14mm) or aneurysmal. This device is, 
therefore, applicable in a higher proportion of patients 
but doubts remain about the long-term patency of the 
extra-anatomic bypass”. A significant proportion of 
patients continue to require conventional open repair. 

MRA could have a role in patient selection for 
endoluminal repair and can produce the same information 
as combined CT and aortography but without the use of 
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iodinated contrast medium, ionizing radiation or arterial 
puncture. Conventional angiography can, therefore, be 
reserved for patients who require distal artery imaging. 
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| _ Background This study reviews the results of infrarenal abdominal aortic aneurysm (AAA) surgery 

over 2] years (1 January 1976 to 31 December 1996). 

: Methods A prospectively gathered database was analysed. 

` Results Infrarenal AAA repair was performed in 1515 patients: 492 (32-5 per cent) had elective 
repair of an asymptomatic AAA; 194 (12:8 per cent) had elective repair of a symptomatic AAA; 
156 (10-3 per cent) had emergency repair of a symptomatic non-ruptured AAA; and 673 (44-4 per 
cent) had surgery for a ruptured AAA. The 30-day and/or same admission mortality rates were 6-1, 
5-8, 14-1 and 37 per cent respectively. Operative mortality increased in all four groups over the 
study interval, although this only attained statistical significance i in patients having elective repair of 
a symptomatic, non-ruptured AAA. There was a significant increase in the age of patients 
undergoing elective repair of an asymptomatic AAA, but not in the other three groups. There was 
also a significant increase in the proportion of straight ‘tube’ grafts inserted in all four groups. 

` Conclusions It remains the minority of patients who have elective operation before the onset of 
symptoms and/or rupture. Despite anaesthetic and surgical specialization, the results of AAA repair 
have not improved over the past two decades. Operative mortality may be increasing, possibly 
because of the increasing age and associated comorbidity of the patients presenting to this unit. 
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In the UK, infrarenal abdominal aortic aneurysm (AAA) 
more than 40cm in diameter occurs in 23 per cent of 
ed 65-74 years, and is estimated to be responsible 

th in 1-7 per cent’. 
AAA presenting to vascular surgeons is increasing 
because of the growing awareness of the condition, more 
ad use of abdominal imaging, ageing of the 

n and, possibly, increasing prevalence of the 










ye series published from North America and 
a suggest that the mortality rate associated with 
AA repair is falling, and may even approach 
i National’ and local" audit data suggest that this is 
not the case in most UK hospitals and that elective 
mortality may, not infrequently, approach double figures’. 
By contrast, most accept that the mortality associated 
with repair of a ruptured AAA has failed to improve. 
o at a risk of ee should therefore 





y Ko om aire Wheres’ in the USA 
of elective to emergency repairs is increasing" 
y be as high as 10:1, in the UK the reported ratio 
is often less than 2:1 and shows no sign of increasing''"*. 
The current management of AAA in the UK may be far 





from satisfactory, and is perhaps failing to improve in line- 


with other countries where healthcare resources are more 
plentiful. The aim of the present study was to review the 
pattern of presentation and the results of AAA surgery in 
this unit over 21 years to determine whether any progress 
had been made in the management of this condition. 
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The number of patients with 


Patients and methods 


A prospectively gathered database containing demographic, 


clinical, operative and outcome data on all patients who had 


surgery for infrarenal AAA in Edinburgh Royal Infirmary = 
between | January 1976 and 31 December 1996 was analysed. 


Operative mortality was defined as death within 30 days of 
surgery or during the same admission as the operation. A patient 
was deemed to have undergone an AAA operation if he or she 
had received an anaesthetic with the intention of repairing the 
AAA, whether a graft was successfully inserted or not. Patients 
treated without surgery are not reported in this series. Data from 
1976 to 1982 represent the work of three consultants with a 
special interest in vascular surgery who combined formally to 
create the Edinburgh Regional Vascular Surgery Unit in 1983. 
Throughout most of the study the unit has been staffed by three 
consultants, a fourth was appointed in October 1996. The 
population served in southeast Scotland approaches 1-2 million 
and has remained relatively constant during the study. 


Results 


A total of 1515 patients had surgery for an infrarenal 
AAA: 492 (32-5 per cent) had elective repair of an 
asymptomatic AAA; 194 (12-8 per cent) had elective 
operation for a symptomatic non-ruptured AAA; 156 
(10-3 per cent) had emergency surgery for a symptomatic 
non-ruptured AAA; and 673 (44-4 per cent) had surgery 
for a ruptured AAA (Fig. 1). The operative mortality rates 
were 61, 5-8, 141 and 370 per cent respectively. 

The proportion of patients who had elective repair did 
not significantly increase during the study. The 
male:female ratio did not change significantly during the 
study in any clinical group. Patients who had repair of a 
ruptured AAA were less likely to be female (119 of 673, 
17-7 per cent) than those who had repair of a non- 
ruptured AAA (190 of 842, 22-6 per cent) (P = 0-02, 
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Fig. 1 Number of, and indication for, abdominal aortic aneurysm repair between 1976 and 1996. LJ, Asymptomatic; H, symptomatic 


elective: W, symptomatic emergency; ©, rupture 


Fisher's exact test). The sex ratio was not significantly 
different between the three non-rupture groups. 
Operative mortality increased in all groups, but this 
only attained statistical significance in patients who had 
elective surgery for a symptomatic, non-ruptured AAA 
(P<0-008, z? fest) (Fig. 2). There was a significant 
increase in the proportion of tube grafts inserted in all 
groups (P<0-01, 7° test) (Fig. 3). Mortality was lower in 
patients who had repair with a tube graft (119 of 767, 15-5 
per cent) compared with a bifurcated graft (118 of 648, 
18-2 per cent), although this difference did not attain 
statistical significance. Sixty-seven patients with a ruptured 
aneurysm did not have a graft inserted successfully and all 


350 j 40% 
34.5% 
300 - os 
: 6.2 fa 
Wn oa 
& 250 - w 
2 i 
io l o 
2 ; 7.2%% Poa | 
w 150 > ge pod 
o ; TE i l if 
ere. Pa S 2.1% ù E | 
2 100) EE m 11.4% il ae i 
| 19%) E x 8.2% MM s39 
S0 mi d f a | O E ç 
E ERGE 14% | Be E | 
a en E S E A E L E E S 
Pe SP oO SP SC © PP Oo OS 
Pc Ne) Pe) nd & Sd ey it OF oy os) Oy 
Se d @ MS oh eS et 
we Ss ns SS SA o y 
Asymptomatic Symptomatic Symptomatic Rupture 


elective emergency 


Fig. 2 Indication and time interval for mortality rate following 
abdominal aortic aneurysm repair. ©), Survivors: W, non-survivors 


died in the operating theatre. There was a tendency for 
women having an aneurysm repair to be older than men, 
although this only attained statistical significance in 
patients with a ruptured aneurysm (P<0-04, Mann- 
Whitney U test). In all groups, median age of the patients 
increased over the study interval, but this difference was 
significant only in those who had elective repair of an 
asymptomatic AAA (P<0-001, 7° test) (Table 1). There 
was no significant association between age and outcome in 
patients undergoing repair of a non-ruptured AAA. 
However, in patients with a ruptured AAA 158 of 376 
(42-0 per cent) aged over 70 years died compared with 91 
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Fig. 3 Indication and time mreryal for type of graft inserted at 
abdominal aortic aneurysm. O. Tube graft; W, bifurcated graft 
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Table 1 Age of patients undergoing AAA repair by indication and time interval 
= 1976-1982 - 1983-1989 1990-1996 P 
Asymptomatic 67 (51-77) (64-72) - 68 (48-81) (63-73) 71 (44-75) (66-75) 
Symptomatic elective 67 (54-77) (57-69) — 68 (43-84) (62-73) 69 (49-86) (63-74) : 
Symptomatic emergency 69 (54-78) (61-75) - 71 (54-84) (63-75) 72 (49-89) (66-78) 0-19 
Rupture 70 (43-86) (63-74) 72 (51-84) (67-76) 71 (52-86) (66-76) 0-11 





Values are median (range) (interquartile range) 


of 297 (30-6 per cent) aged 70 years or less (P= 0-003, 
Fisher's exact test). 


Discussion 







outcome of surgery for AAA over the past two decades, 


regardless of indication or degree of urgency. indeed, 
operative. mortality has tended to increase. Dis- 


appointingly, it is still the case that only a minority of 
patients in Edinburgh have elective surgery before the 
onset of symptoms and/or rupture. Although the pressure 
to publish only good or improving results must not be 
forgotten”, the Edinburgh experience may reflect UK 
practice and appears to differ significantly from that 
reported in other developed countries. The results of any 
operative series depend crucially upon case mix. Published 
reports cannot be compared directly unless they contain 
detailed information with regard to catchment area and 
population, referral patterns, selection policies, patient 
risk factors, and the proportion and characteristics of 
patients refused operative repair. These in turn are 
difficult to define with precision and almost inevitably 
change over time. In the present series, there was a 
tendency for mean patient age to increase with time in all 
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ult to turn down high-risk patients for either 

emergency aneurysm repair, often due to 
pressure from families or medical colleagues. Although 
these factors may, at least in part, explain why the overall 
operative mortality has not decreased, it is difficult to 
prove. The fact that there has been a tenfold increase in 
AAA workload with little increase in resources and none 


in personnel may be equally relevant. Unless in future, 
patients are identified at an earlier stage, surgeons are 
unlikely to make a significant impact on overall 
community mortality from aneurysmal disease. 
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Background The incidence of abdominal aortic aneurysm (AAA) has increased steadily during the 


past 30 years. 


Methods Trends in the incidence and surgical intervention for AAA in Western Australia were 
reviewed for the interval 1985-1994, A pcpulation-based health database was used to link 
morbidity and mortality records of all patients aged 55 years or more who died from rupture or 
were admitted and treated surgically for AAA. Three groups were separated for analysis: patients 
with a ruptured AAA, those admitted for elective repair and those admitted as an emergency with 


an acute (non-ruptured) aneurysm. 


Results There was a decline in the incidence of both emergency and elective procedures for AAA 
after 1992. While the mortality rate from ruptured AAA has also fallen since 1991, the overall case 
fatality rate for ruptured AAA has fallen >y only 1-3 per cent (from 80-7 to 79-3 per cent). 

Conclusion The decline in mortality rate and emergency procedures may result from a fall in the 
incidence of ruptured AAA, due to an increasing rate of elective surgery before 1992. The decline 
in elective procedures from 1992 may be due to a fall in the prevalence of AAA owing to high rates 
of elective surgery, or to a fall in the incicence of the disease itself. 
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The rate of elective surgery for abdominal aərtic 
aneurysm (AAA) has increased steadily over the past 
30 years’. This trend has been driven by an impreved 
awareness of the disease, an increased diagnostic rate and 
the expectation that elective surgery would result in ¢ fall 
in the incidence of ruptured AAA. However, the 
incidence of aneurysm rupture between the late 1970s and 
the early 1990s, and the overall age-standardized mortality 
rate from AAA, have risen'*"". This rise has generally 
been attributed to an increase in the incidence of AAA 
associated with an inadequate diagnostic rate for 
asymptomatic AAA in an ageing population. There is 
considerable interest, and controversy, in the role of 
population screening as a means of reducing the mortality 
rate from AAA", 

On the basis of anecdotal observations that the number 
of ruptured AAAs in Western Australia appeared to nave 
fallen over recent years, a review was carried out of the 
trends in operations for AAA and deaths from AAA in 
Western Australia between 1985 and 1994, 


Patients and methods 
Western Australia Health Services Research Linked Datebase 


The Western Australia Linked Database was established in 1995 
and currently collates 16 years of inpatient hospital morbidity 
data, birth and death registrations. midwives’ notifica.ions, 
mental health services data and notifications to the cancer 
registry. These data constitute around 8 million records and 
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include all hospital admissions and readmissions to public and 
private hospitals in the State. 

Linkage between the six core data sets is based on six 
Automatch passes with unit medical record number (specific 
among all metropolitan teaching hospitals, and within all other 
hospitals), surname, forename, initial, date of birth, sex and 
address as the principal matching fields. The Western Australia 
Linked Database has been structured using a chain of links 
method, which enables the state of linkage between records to be 
reconstituted as it was found on any previous date. Validation 
can be performed manually where necessary for any verification 
required. To protect the confidentiality of patient information a 
de-identified version of the Linked Database is used for all 
research purposes. The de-identification process replaces all 
patient identification data with a unique number. 

For this study the morbidity records of all patients readmitted 
for AAA or dying from rupture before admission in Western 
Australia were linked for the interval 1985-1994. As the linkage 
of 1995 mortality data was not complete, additional 1995 data 
were obtained from the State Health Department and are 
included in Fig. 1. 

All patient morbidity records before 1988 were selected using 
the combined International Classification of Diseases (ninth 
revision} (ICD9) diagnosis codes (441.30 or 441.40)! or 
International Classification of Procedures in Medicine procedure 
code (58.53). Patients admitted from 1988 to 1994 were 
selected using the combined ICD9-CM diagnosis codes (441.30 
or 441.40)" or ICD9-CM procedure code (38.44)'*. Three groups 
were separated for analysis: patients with ‘rupture’, those 
admitted for ‘elective’ repair and those admitted to hospital with 
an “acute aneurysm’ (admitted as an emergency without mention 
of rupture and who underwent repair for AAA). To allow the 
overall case fatality rate from rupture to be determined within 
the State, patients with a ruptured aneurysm were further 
divided into three subgroups: those who died before admission 
to hospital (based on the primary cause of death as recorded in 
the State death records), those who were admitted but not 
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1985 1987 1989 1991 1993 1995 
Year 


Fig. 1 Agé- -standardized total (men and women} annual 
incidence rates of open repair for abdominal aortic aneurysm. 
Endolurinal stent grafting (ELG) was commenced in 1993. 
cluding ELG; ----- , including ELG. *1995 incidence 
estimat obtained from the Health Department of Western 
Australia F 








treated | ‘surgically and those who were admitted and had 
aneurysm repair. Selection was restricted to patients aged 
55 years and over as cases of AAA under this age were rare (less 
er cent of cases) and may be atypical’. Data concerning 
all patie: s who died from AAA without being admitted to 
hospital for the study interval 1985-1994 were obtained from the 
Western Australia Death Register using the ICD9 death code 
4413 as coded by the Australian Bureau of Statistics. The de- 
identified linked research database was current on the 20 
November 1996. 
ents admitted with an acute aneurysm underwent 












era In 241 patients (93-8 per cent) this was the primary 
diagnosis and procedure; the remaining 16 (62 per cent) 
included patients with a variety of other diagnoses (and 


consequently procedures) including renal cell carcinoma, ial 


artery stenosis. and acute distal occlusive peripheral vascular 
disease. The only basis for distinguishing these patients in this 


study was emergency admission. Although some ena mciude 
ith elective cases (i.e. a non-rupture group), they were 
analysed separately in this study as they are different with 
respect to co-morbidity’. 

A specific code for the procedure of endoluminal stent 















grafting of AAA had not been established. As all these 
pete were performed exclusively in one vascular unit 


= 


Hospital), accurate data on procedure numbers 
le and have been incorporated into Fig. J, but not- 
ent figures. 
x admission for each patient was defined as the 
mission in which the repair procedure was first carried 
out. An age-standardized and age-specific procedure and 
mortality rates per 100000 person-years for those aged over 
55 years were estimated using the direct method of age 
standardization” and the World Standard Population as the 
standard set of weights”. Men and women were analysed 
separately, | Population estimates were obtained from the 
Australian. Bureau of Statistics (Catalogue 3203.5) and were used 
as denominators for the calculations. Census population data for 
1994 were not available, so estimates were calculated by linear 
regression using data from the previous 5 years. 

In addition to the annual age-standardized and age-specific 


hospital | 











rates, the crude operative (30-day) mortality rate for patients 
admitted th aneurysm rupture, acute aneurysm and ¢iective 
repair was calculated using operation numbers for each category 
as the denominator (Table /). The total case fatality from rupture 
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Table 1 Crude operative mortality rate at 30 days in men and 
women admitted for rupture, acute aneurysm and elective repair 





1985- 1990- 
1989 1994 Total Pt 


Rupture repair 
Patients 128 155 283 TA 
55 (43:0) 47 (30-3) 102 (36-0) 004 


Deaths 
Acute aneurysm repair 

Patients 157 100 251 

Deaths 16 (102) 7(70)  23(89) 052 
Elective repair 

Patients 250 685 935 

Deaths 12 (48) 28(41)  40(43) 077 


Total repair 
Patients 350 940 1475 
Deaths 83 (15-5) 82 (87) 165 (11-2) <0-001 





Values in parentheses are percentages, calculated using the 
number of operations as the denominator. Endoluminal stent 
grafts (n= 13) are not included. 1985-1989 versus 1990-1994 
(7° test) 


Table 2 ‘Total case fatality’ from ruptured abdominal aortic 
aneurysm in Western Australia showing the contributions of 
deaths before admission to hospital and following admission with 
and without surgery 





1985- 1990- 
1989 1994 Total 
Ruptured AAA (n=379) (n =494) (a=873) P* 





Death without admission 171 (45-1) 208 (42-1) 379 (43-4) Q4 = 
Admitted, death 80 (21-1) 131 (265) 211 (242) 0-08 
without surgery 
Operative death 
(within 30 days) 
Total mortality 





55 (14-5) 47(9-5) 102 (11-7) 0-03 i 


306 (80-7) 386 (78-1) 692 (79:3) 0-39 





Values in parentheses are percentages. AAA, abdominal aortic 
aneurysm. *1985-1989 versus 1990-1994 (%7 test) 


was calculated using the total number of ruptured AAAs as the 
denominater (Table 2). As there was considerable annual 
variation in these rates, the data were grouped into two 5-year 
intervals to show trends. Differences between the two intervals 
were evaluated with the 7* test with Yates’ correction. 


Results 


Between 1985 and 1994, there was a 20 per cent increase 
(from 1-42 to 1-70 million) in the overall population of 
Western Australia and a 25 per cent increase (to 307088) 
in the number of people aged 55 years or more. The 
increases in the number of men and women aged 55 years 
or over were similar (26 and 25 per cent respectively). A 
total of 1475 open repairs for AAA were identified in 
1985-1994, of which 85-2 per cent were in men and 148 
per cent were in women (male to female ratio of 5-8: 1). 
A further 183 open repairs were documented in 1995 
(included in Fig. J only). Of all aneurysm repairs 
performed in Western Australia between 1985 and 1994, 
283 (19-2 per cent) were for rupture, 935 (63-4 per cent) 
were elective and 257 (17-4 per cent) for acute aneurysm 
repair (Table 1). This does not include endoluminal stent 
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grafting, which was introduced at a single institution: two 
cases in 1993, 11 in 1994 and 24 in 1995. 


Procedure rates 


A substantial increase (from 27-4 per 100000 to 70-8 per 
100000 person-years) in the total age-standardized annual 
incidence rate of open repair for AAA occurred between 
1985 and 1993 (Fig 1). After the peak rate of 70-8 per 
100000 person-years in 1993, it fell by around 18 per cent 
(to 582 per 100000 person-years) in 1995. A smali 
temporary decline of around 8 per cent was observed in 
1988, which corresponds to the time at which the coding 
classification changed from ICD9 to ICD9-CM. The 
greatest contribution to the changes in the total annual 
incidence rate was an increase in the number of men 
undergoing elective surgical repair (Fig. 2a). 

There was an increase in the age-specific incidence rate 
of AAA in men of all age groups between 1985 and 1992, 
after which a decline occurred in all age groups except 
those aged 65-69 and 75-79 years. The data reflect the 
general trends seen in Fig. / and show that AAA is 


100/- 
> 80- 
= i 
© ; 
ca 
ew $ es eae 
2 i Po, i Bs 
= 60) ony go —"% e TEN F L 3 : oo ee sa 
S if an 
H No 
- 40- 
G i 
paa a 
& eile 
gà i rrr a - P ee 
= i Fa as Wren, me oe : pa ee 
3 20 a P al Stine 3 i we PM eer 
fr Le Tinge EAEE eae 
£ = 
r ae PEE, EEEE EEE ee E eer PETA PEE PERETE E 
1985 1986 1987 1988 1988 1990 1991 1992 1993 1994 
a Year 
60 ~ 
“ 
lowe ; 
ite : 
o i 
>o 
€ i 
Q ; 
os f 
= 
a 40 
Oo ; 
Q i 
© r 
So i 
oS ! 
“ 
Son 
g AEE 
a 91) 5 , F an ane 
z . 2 RA dca ny = 
cS Po eg S s : 
Bo Pee oe eee 
zsh er ee aed RaR a Sk 
~ pee g a i a a a O a S 
EE EEE EEE AS, EE E EO D EEA A 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
Year 


Fig. 2 Age-standardized annual incidence rates in a men and b 
women with rupture repair { —) (including those who died 
without surgery (===: —--}), and those admitted for acute 
aneurysm repair («------ ) and elective repair {(—-—-—) 
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Fig. 3 Age-standardized annual mortality rate from abdominal! 
aortic aneurysm in men with rupture repair ( ) (including 
those who died without surgery (———-.—-—-. ——-)) and those 
who died within 30 days of admission for acute aneurysm repair 
Cress ) and elective repair (———) 





uncommon in men aged 55-59 years (mean age-specific 
rate of 15-7 per 100000 person-years). The incidence 
increases steadily to a maximum incidence rate in those 
aged 75-79 years (mean age-specific rate of 150-6 per 
100000 person-years), and then declines in those aged 
80 years or more (mean age-specific rate of 100-2 per 
100000 person-years). 


Mortality rates, operative mortality and case fatality 


The age-standardized mortality rate for rupture in men 
varied considerably during the study (Fig. 3), in general 
reflecting the incidence of rupture (Fig. 2a). A similar 
pattern was seen in women (data not shown). 
Postoperative deaths after elective and acute aneurysm 
repair added little to the total mortality rate and there 
was no obvious trend over time. 

The crude operative (30-day) mortality rate after 
surgery for rupture, acute aneurysm and elective repair is 
Summarized in Table 1. Case mortality from rupture 
including cases not admitted to hospital is summarized in 
fable 2. Although the operative mortality rate for rupture 
at 30 days fell from 43-0 to 30-3 per cent, the total case 
fatality fell only slightly from 1985-1989 to 1990-1994, 


Discussion 


For two decades, studies in Western Australia?! 
Furope***’ and North America*2-5 have reported 
increasing rates of incidence, surgical treatment and 
mortality from AAA. The results of this Study suggest a 
fall in these rates since 1992 (Figs 7 and 2), a finding that 
has not been reported previously. In men, there have been 
falls in the age-standardized rates for non-ruptured and 
ruptured AAA procedures (Fig. 2a), and a fall in mortality 
from ruptured AAA (Fig. 3). A similar trend in elective 
procedures was seen in women, although the procedure 


. 


rate for rupture has risen (Fig. 2b). These trends were 


L 


more obvious for men owing to their greater numbers. 
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The annual rates for ruptured AAA were variable and 
the recent downward trend may be due merely to 
temporary variation. It could be speculated that the rate 
of elective surgery is now high enough to reduce the 
number of AAAs at risk of rupture, and that this has led 
to a stabilization or fall in the rates of operation for 
rupture (Fig. 2). The decline in the operation rate has in 
turn resulted in a fall in age-standardized mortality from 
rupture (Fig. 3). 

Although the crude operative mortality rate for 
emergency aneurysm repair fell by 12-7 per cent at 30 days 
between 1985-1989 and 1990-1994 (Table 7), the “total 
case fatality rate’ for all ruptures, including patients who 
died without being admitted to hospital, did not change 
significantly for the same interval, indicating that the 
overall salvage rate was unchanged (Table 2). These data 
emphasize the lethal nature of ruptured AAA with over 
40 per cent of deaths occurring without hospital 
admission; these cases are often overlooked in reports 
using institutional rather than community-based cata. 

The reason for the possible recent fail in the rate of 
elective surgery is unclear at present. The authors are un- 
able to identify changes in the management of aneurysms 





in Western Australia that account for the decline in 
elective surgery. There is no reason for the diagnostic rate 


or the referral rate of AAA to have fallen in recent years 


given the increased use of ultrasonography and improved 
awareness of AAA. The decline in elective procedures 










ssibility that trends in the procedure and 
rate are unrelated to medical intervention but 
ò changes in the true incidence rate of AAA 
y to be considered. The incidences of ischaemic 


ia before Europe or North America. The success 
of the antismoking movement in Australia’ has 
contributed to a decline in the mortality rate in men from 
lung cancer since the mid-1980s**. This is the first time 
that this has been reported since the turn of the century”. 
As smoking is an important risk factor for both lung 
cancer“ and AAA®, a similar trend for AAA may be the 
result as the cohort of lifetime non-smoking men moves 
into the seventh and eighth decades. 
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Background Patients who need long-term haemodialysis often require multiple operations to 
maintain their vascular access. The options for secondary or tertiary access procedures may become 
increasingly limited. Prosthetic conduits are commonly used in difficult cases but are associated 


with a high incidence of complications. 


< Methods The brachial artery—transposed basilic vein arteriovenous fistula has been used in preference 


to a prosthetic graft on 31 occasions. 


Results There were no technical failures and 28 of these fistulas matured. No major infective 


complications occurred. 


‘Conclusion This procedure should be considered before resorting to a prosthetic graft for vascular 


access. 
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ovision of long-term vascular access for chronic 
ae ists remains a surgical challenge. The 
radiocephalic fistula of Brescia and colleagues’, fashioned 
in the non-dominant arm, remains the undisputed first 
choice access procedure. However, a number of patients 
lack suitable vein in the forearm and thus alternatives are 
required. In addition, the extended life expectancy which 
has accompanied improvements in haemodialysis 
techniques can necessitate secondary and occasionally 
tertiary access procedures. If the cephalic vein is 
unsuitable in the upper arm, the choice of conduit is 
between prosthetic graft or transposed basilic vein. The 
deep subfascial position of the basilic vein protects it from 
cannulation or repeated venepuncture and it is generally 
of large calibre. Brachiobasilic arteriovenous fistula using 
transposed basilic vein was first described in 1976° but its 
place in the provision of long-term vascular access 
remains uncertain. Originally described as a tertiary 
procedure it has also been advocated as the second choice 
after Brescia—Cimino fistula’. In this unit, o a 
fistulas have been fashioned in preference to use of 

prosthetic graft in the small number of patients in aon 





the cephalic vein was not available in either arm. This 
report outlines the authors’ experience with this 
procedu: 


Patients and methods 


Brachiobasilic fistulas were fashioned using a technique similar 
to that ibed by Dagher et al?. At each operation a single 
preoperative dose of co-amoxiclav 1-2 g was given intrave nously. 
A transversé incision was made in the antecubital fossa and the 
deep fascia. opened medially to expose the basilic vein. The 
incision was then extended up the medial side of the arm 
(‘hockey stick’ incision) and the whole length of the basilic vein 
s mobilized from beneath the fascia, taking care to preserve 
the medial cutaneous nerve of the forearm. Communicating 
tributaries were divided between 3/0 polyglactin ligatures and the 
vein was divided distally in the antecubital fossa. It was then 
transposed to a subcutaneous tunnel on the anterior surface of 
the arm and anastomosed end to side to the brachial artery in 
the antecubital fossa using 7/0 polypropylene (Fig. 1). A suction 
drain was sited beneath the deep fascia in the rica! site of the 
basilic veil, and an epidural catheter was placed in the axillary 
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sheath to facilitate postoperative regional analgesia’. The wound 
was then closed in two layers. The drain was removed when 
there was less than 30 ml drainage fluid in the previous 24 h. The 
fistula was allowed at least 6weeks to develop before 
venepuncture for dialysis. 

Data concerning development of the fistula and use for dialysis 
were collected by retrospective review of the case notes and by 
prospective enquiry of individual patients and dialysis units. 


Results 
Thirty-one brachiobasilic fistulas were fashioned in 30 


patients, ten men and 20 women of median age 60 (range 
32-77) years. The left arm was used in 18 patients and thë- 
right arm in 13. In 13 patients this was the first vascular 


access procedure; suitable forearm or upper arm cephalic 
vein was absent. Seventeen patients had previously had 
arteriovenous fistulas: the median number of previous 
access procedures in this group was 2 (range 1-9). 

There were no technical complications: all 31 fistulas 
were patent at 6 weeks. There was no perioperative death. 





= Basilic vein beneath deep fascia 
@ = Brachial artery 
©) =x Arteriovenous anastomosis-end to side 
© e Basilic vein transposed to subcutaneous position 


Fig. 1 Use of the basilic vein for arteriovenous fistula 
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There were four postoperative complications involving the 
wound: two postoperative haematomas, one wound 
infection which responded to oral antibiotics and a lymph 
leak from the antecubital fossa which settled 
spontaneously. No fistula subsequently became infected. 

Of 31 procedures, 28 fistulas matured sufficiently to 
allow needling for dialysis. One patient died from 
cardiovascular causes before maturation. One fistula 
failed to develop as a consequence of a stenosis in the 
basilic vein and a third fistula was found to have 
thrombosed after the initial puncture. However, only 23 
fistulas have been used for dialysis; two patients recovered 
renal function and one patient elected to return to 
peritoneal dialysis. Two fistulas were ligated before they 
were used because of steal phenomena which failed to 
settle. High-output heart failure, previously reported as a 
complication of arteriovenous fistula involving the 
brachial artery, was not seen. 

Of 23 fistulas which have been used regularly for 
dialysis, 18 are still being used after a median follow up of 
§ (range 2-18) months. Two patients have had a renal 
transplant and the fistulas are no longer in use but remain 
patent. In addition, one fistula remains patent but is no 
longer in use because of a bleeding diathesis. One fistula 
has failed because of multiple stenoses consequent upon 
repeated needling and a second has been ligated because 
of arm swelling secondary to a subclavian vein occlusion 
which occurred 14 months after the fistula was fashioned. 


Discussion 


Patients who require long-term haemodialysis need long- 
term vascular access. Multiple operations may be required 
to maintain access as time passes. The radiocephalic 
forearm fistula of Brescia and Cimino is well established 
as the operation of first choice and has a good long-term 
patency rate, once established. Unfortunately, adequate 
vein in the forearm is often not available. In this situation 
a fistula fashioned by end-to-side anastomosis of the 
upper arm cephalic vein to the brachial artery in the 
antecubital fossa has been the procedure of second 
choice. If all the superficial veins are unavailable, 
formation of an arteriovenous fistula necessitates the use 
of either transposed autologous vein or a prosthetic graft. 
The patency rates of polytetrafluoroethylene grafts in this 
situation are 65-70 per cent at I year’ and 50-65 per 
cent at 3years*’. However, these encouraging patency 
rates are only achieved at the expense of a considerable 
number of complications. A significant rate of 
spontaneous thrombosis is seen in prosthetic grafts such 
that an average of one thrombectomy operation per graft 
per year is required to maintain patency". Furthermore, 
graft infection is dauntingly common, with rates of up to 
15 per cent’, and usually necessitates removal of the graft. 
This can be serious if the options for revision or 
establishment of temporary access are limited. Autologous 


vein has less tendency to spontaneous thrombosis and 
infection is usually treatable without loss of the fistula. 
Vein transposition does not preclude subsequent use of a 
prosthetic conduit at the same site whereas it is unlikely 
that the converse would be successful. The brachiobasilic 
fistula gives patency rates approaching 60 per cent at 
3 years in the hands of the originators of the technique!!!’ 
and these results have been matched in a large European 
series’, Published experience with this procedure in the 
UK is limited. The present series is not sufficiently large 
to allow meaningful life-table analysis but the results are 
sufficiently encouraging to suggest that the brachial 
artery—transposed basilic vein arteriovenous fistula can 
form a valuable part of the vascular access surgeon’s 
armamentarium. 
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. - Background Deep musculoaponeurotic fibromatoses are rare soft tissue neoplasms with a propensity 


for local recurrence. 


Methods A retrospective analysis was carried out of the factors contributing to local disease control in 


75 patients treated between 1963 and 1993. 


_ Results Multivariate analysis identified the type of surgical excision (P< 0-001) and involvement of 
pathological resection margins (P <0-02) as significant factors contributing to local recurrence. 
After a median follow up of 47 months (range 24 months to 29 years) 31 (49 per cent) of the 63 
patients who had an ‘adequate’ surgical resection developed local recurrence. The median time 
before development of local recurrence was 83:4 (range 8-129) months in patients with clear 
pathological resection margins. This was significantly shortened to 13-1 (range 2-35) months in 


those with positive margins (P < 0-001). 


` Conclusion Adequate surgical extirpation is the most important determinant in local disease control. 
Treatment of local recurrence ranged from observation during periods of disease stabilization to 


multimodality treatment for aggressive disease.. 
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Musculoaponeurotic fibromatoses or desmoid tumours are 
rare soft tissue neoplasms constituting 0-03 per cent of all 
tumours with an incidence of 3-7 new cases per 10° of the 
population’. 

The growth pattern of these lesions mimics that of low- 


grade malignant tumours with a PRO for local tissue: 





difficulties. Although es tumours are teneti a virtue 
of being non-metastasizing, they are potentially hazardous 
because of their ability to grow to a large size, to interfere 
with function, to ulcerate and to involve vital structures. 
This study evaluates the factors contributing to local 
tumour control. 


Patients and methods 







tive study was carried out on patients presenting with 
natoses between 1963 and 1993. Ninety-five patients 


were assessed initially. Patients with superficial fibromatosis and 
those with Gardeners syndrome were excluded from this analysis. 

Definitive histology was obtained in all cases, either by 
pathological review of outside material or, when inadequate, by 
further biopsy. Fibromatosis is an infiltrating proliferation of 


uniform the fe fibroblasts and De Warp also shows 





et and aie mast cis The ieee sections were 
all revie wed by a single pathologist. 
Five patients with less than 2 years’ follow-up and three with a 


revised gnosis were excluded from subsequent analysis. 
Twelve further patients from abroad were lost to follow-up 
shortly after diagnosis leaving a total of 75 evaluable patients 
with a substantiated diagnosis of deep musculoaponeurotic 
fibromatosis. 

Patient treatment was based on the principles of management 
developed from an extensive experience treating adult soft tissue 
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sarcomas at this centre. The treatment plan was where possible 
on anatomical grounds to achieve wide surgical resection. In 
patients where only a marginal resection was possible 
consideration was given to adjuvant radiotherapy. ? 

Twenty-seven patients presented with a previously untreated 
mass, 37 patients were referred for management of a loca 
recurrence and an additional 11 patients were referred with 
inoperable disease. Preoperative assessment in the later part of 
the series involved computed tomography (CT). Patients were 
followed up at 3-month intervals for the first 2 years, 6 monthly 
for the next 2 years and yearly thereafter. 

The initial treatment was surgical in 64 (85 per cent) of the 
patients. The principal aim of surgery was to obtain wide loca! 
clearance of tumour in order to achieve local control, whilst 
striving to preserve function. The surgical clearance achieved by _ 
initial surgery was recorded according to the Enneking 

classification’, and was radical in seven patients, wide in 23 
patients, marginal in 32 and intracapsular in 13 patients. To fulfil 
the surgical aim 32 of the 37 patients initially treated elsewhere 
had further surgery when referred, 28 having previously had a 
marginal excision and four with tumours for which only open 
diagnostic biopsy had been performed. 

The majority of patients (7 = 52, 69 per cent) did not receive 
radiotherapy. Thirteen of 37 patients had radiotherapy after 
surgical resection of locally recurrent disease. Five of 11 patients 
who presented with inoperable disease had primary radiotherapy 
and five patients with no evaluable disease received adjuvant 
radiotherapy after surgical resection. 

Chemotherapy was only given to four patients (5 per cent), 
one with inoperable disease of the head and neck and to three 
patients for control of resistant local recurrence that had 
progressed despite other treatment. 

Patients with inoperable or recurrent disease were treated 
initially by observation and/or hormonal manipulation with 
tamoxifen or its chlorinated analogue toremifen. Patients with 
progressive symptomatic disease had a combination of palliative 
chemotherapy, radiotherapy and debulking surgery. 

The age and sex distribution of the patients is shown in Fig. J. 
Disease-free survival was measured from the time of definitive 
diagnosis for the 63 patients having surgery with curative intent 
using the Kaplan-Meier product limit method and compared by 
the log rank test* (Figs 2 and 3). 
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Nos at risk Time since diagnosis (years) 

Clear 19 17 15 #15 15 15 10 § 

involved 44 22 7 85 5 5 5 5 5 
Fig. 2 Time to first recurrence in patients with clear (---- or 
involved (--) pathological margins. P< 0-001 (log rank test 
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Radical 31 24 18 16 165 #16 146 R 12 

and wide 

Marginal 32 12 2 2 2 2 

and simple 
Fig. 3 Time to first recurrence in patients who had marginal and 
simple excision (~- ~~) or radical and wide excision (—~). 
P < 00001 (log rank test) 


Table 1 Fibromatosis tumour distribution by anatomical site 
rent earner nanan 


Anatomical location No. of patients 





Head and neck 


10 (13) 
Shoulder region 13 (17) 
Upper limb 3 (4) 
Abdominal and chest wall 19 (25) 
Intra-abdominal 6 (8) 
Pelvis 9 (12) 
Lower limb 15 (20) 
Total 75 (100) 
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Results 


The median age of the patients was 30 (interquartile 
range (i.q.r.) 21-41) years, there were 50 female and 25 
male patients. The commonest presenting feature was a 
slow growing mass (n = 63; 84 per cent) with a median 
diameter of 6-5 (i.q.r. 4-10) cm. Only one patient had 
multifocal disease at presentation. The median follow-up 
for survivors was 47 months (range 24 months to 29 
years). Zable 1 shows the anatomical distribution of these 
tumours. 

Local recurrence developed in 14 of the 30 patients 
treated by wide or radical surgical resection. However, 30 
of the 33 patients with initial marginal or intracapsular 
resections had residual disease or early recurrence at the 
time of referral. Seventeen of these 33 patients were 
subsequently salvaged at this centre by additional surgical 
resection alone. In total 31 (49 per cent) of the 63 
operable patients developed local recurrence after 
definitive resection and initial surgical control of disease. 

Multiple recurrences developed in 24 (32 per cent) of 
the 75 patients observed over the follow-up period. Eight 
patients had two recurrences, ten had three and six had 
four or more. Two of these patients had a total of nine 
recurrences and eventually died from progressive disease 
within the abdomen and neck regions despite multi- 
modality treatment. 

The median time to development of a clinical 
recurrence requiring a change in treatment in patients 
with clear pathological margins was 83-4 (range 8~129) 
months. In patients who had involved pathological 
margins the median time to recurrence was significantly 
reduced (P<0-001) to 13-1 months although there was a 
wide range from 2 to 35 months. Of the 26 patients who 
subsequently were treated by further surgery achieving 
clear pathological margins 16 developed a second 
recurrence after a mean of 21:2 months, not significantly 
shorter than that achieved by adequate primary surgery. 

Univariate and multivariate analysis of the clinical and 
pathological treatment variables on the rate of local 
recurrence was carried out as shown in Table 2. In the 
univariate analysis, of the pathological features analysed, 
the type of surgical excision and the adequacy of surgical 
margins significantly influenced the rate of local 
recurrence. A marginal surgical resection, clinically 
involved surgical margins and involved pathological 
resection margins were each associated with a significantly 
increased risk of local recurrence. 

In a multivariate analysis all co-variates listed in Table 2 
were entered into a Cox proportional hazards model. Of 
the co-variates analysed the type of surgical resection and 
the involvement of pathological margins were both found 
to be independent risk factors. Wide or radical surgical 
resections (P<0-001) and clear pathological resection 
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ivariate and multivariate analysis of factors 
v to local recurrence 





Hazard ratio P 





Significant factors on univariate analysis 
Operative resection 


Radical and wide 1-00 0-0001 


Marginal and simple 4-74 (2-41 -9-29) 


Surgical macroscopic clearance 


Achieved 1-00 0-901 

Not achieved 3-16 (168-594) 
Pathological resection margins 

Clear 1-00 (0001 

Involved 4-69 (1-96-1110) 


Significant factors on multivariate analysis 
Operative resection 


Radical and wide 1-00 0-001 

Marginal and simple 3-28 (158-685) 
Pathological resection margins 

Clear 1-00 002 

Involved 2-82 (110-714) 





a parentheses are 95 per cent confidence intervals. Co- 
the multivariate analysis were age (less than 20, 
e than 30 years), site of tumour, size of tumour (less 
more than 5cm), primary treatment, surgical 
yathological involvement of resection margins, type of 
resection, number of recurrences, radiotherapy 









surgical 


margins (P< 0-02) were associated with a decreased risk 
of local recurrence. 

Of the 63 patients who had surgery as the primary 
treatment modality 50 are disease free, 11 are alive with 
recurrence and two have died from disease. Of the 1] 
with recurrence four have progressive disease despite 
multimodality treatment, and seven have disease 
stabilization and are currently being treated by hormone 
manipulation or observation only. 

A total of 14 patients had a period of hormone 
manipulation or observation only for recurrent or in- 
operable disease. Disease stabilization lasting over | year 
was found in four patients and over 6 months in a further 
five patients. Complete resolution was observed m one 
patient. Progressive symptomatic disease requiring a 
change of treatment occurred in the other four patients 
observed initially. 


Discussion 


“invasion of fibromatosis’® and the frequent 
recurrences have led some institutions to consider them as 
malignant soft tissue neoplasms". Despite the benign 
pathology in terms of management the authors consider 
them equivalent to low-grade soft tissue sarcomas. 
Although fibromatoses frequently recur locally they have 
no metastatic potential. It is important for them to be 
distinguished from the histologically similar low-grade 
fibromyxoid sarcoma". 

The natural history of untreated fibromatosis is one of 
slow progressive invasion of contiguous structures. 
Although the majority of patients who had an inadequate 
resection in this series went on to develop a local 
recurrence a long latent period of disease stabilization in 
some patients with evaluable disease was observed. This 
has led to an initial observation policy for local recurrence 
in areas where further adequate re-excision would result 
in functional impairment. Only one patient with a 
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complete spontaneous resolution of tumour was observed. 
This rare phenomenon cannot be relied upon. 

This series records several interesting features of the 
disease. These include complete spontaneous resolution, 
an occasional dramatic response to hormone manipu- 
lation, long quiescent periods after periods of rapid 
growth and the observation that not all tumours excised 
with positive resection margins progressed into a clinical 
recurrence, 

The preponderance of deep fibromatosis in women of 
child-bearing age together with the rare spontaneous 
tumour regression seen during menarche and at the 
menopause raises the possibility of manipulative 
endocrine therapies. Although the precise relationship 
between these fibromatoses, the endogenous hormonal 
environment and exogenously administered endocrine 
therapies is far from clear, there is an established 
therapeutic relationship. Endocrine manipulations have 
resulted in some dramatic responses but there have been 
frequent failures”. | 

Some authors have commented on the strong 
association with trauma”. Antecedent trauma or surgery 
was recorded in only one patient (1:3 per cent) in this 
series. It should be noted that minor trauma is common 
and, although not causative. may bring a patient's 
attention to a previously unnoticed mass. 

Adequate surgical extirpation is clearly the most 
important determinant of local disease control as 
suggested by previous studies”, The more conservative 
approach advocated by some institutions''*" cannot be 
recommended. There appeared to be a local disease — 
control advantage only if there was macroscopic clearance 


of tumour. The present findings suggest that ‘salvage’ _ 


wide excision following an initial incomplete excision. 
conferred a similar advantage to initial wide excision, with: 
no detriment to ultimate disease control. i 





The adjuvant effect of radiotherapy is less easy to. 2: 


verify. The initial results of Musgrove and McDonald” 
were interpreted as showing no role for radiotherapy. 
More recent series using megavoltage equipment have 
shown a more consistent response’*°. Relapse was 
associated with lower total dose (less than 50 Gy), small 
field size and orthovoltage techniques. Adjuvant — 
radiotherapy was not given routinely in this series, to 
reduce the potential long-term sequelae of such © 
treatment. Radiotherapy was confined to patients with 
inadequate tumour clearance where a wider clearance was 
not feasible on anatomical or functional grounds, or 
where recurrence had occurred with a short disease-free 
interval. 

Unfortunately there are groups of patients in whom 
neither wide surgical resection nor radical radiotherapy 
may be feasible because the anatomical location, extent of 
disease and encroachment of vital organs render these 
treatment modalities inappropriate. 

The characteristic infiltrative nature of desmoid 
tumours together with their frequent deep location 
renders their precise clinical anatomical localization 
difficult. CT and nuclear magnetic resonance imaging 
both contribute to the assessment of tumour extension 
and should be considered in all treatment planning which 
relies on identification of tumour margins. The deep 
fibromatoses have characteristic appearances on CT 
demonstrating homogeneity both before and after 
administration of intravenous contrast. 

in conclusion, wide excisional surgery whenever 
possible should be considered the treatment of choice. 
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The overall additional benefit of radiotherapy remains 
controversial and to avoid late sequelae in a relatwely 
young group of patients the authors do not use this 
modality routinely. In some patients recurrent disease can 
plateau after a period of rapid growth and can remain 
stable with minimal symptoms for long periods of tme. 
This observation has modified the criteria for treatment of 
recurrent disease and an initial period of observation may 
be permissible. 
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Background Acquired fistulation from the anal canal to Bartholin’s gland has not been reported 
before. This fistula has been identified in 11 women treated between 1991 and 1995. 
Methods All discharge diagnoses during this period were searched. The clinical records of patients 


managed for this diagnosis were reviewed. 


Results Eleven women aged 24-49 years were identified. Seven of 11 fistulas arose in association with 
inflammatory bowel disease (five Crohn’s disease, two ulcerative colitis). Patients typically 
presented with the vulval passage of flatus and faeces or acute sepsis of Bartholin’s gland. Time to 
diagnosis of the fistula ranged from | to 15 (median 8) months after the onset of symptoms. 
Anatomically, all fistulas were high trans-sphincteric or suprasphincteric. All eight fistulas for which 
repair was attempted (five in the presence of inflammatory bowel disease) remain healed at short- 
term follow-up. Proctocolectomy was undertaken in two patients with severe Crohn’s colitis. 

Conclusion Ano—Bartholin’s fistulas, although rare in general surgical practice, present with 
troublesome symptoms and may be repaired successfully. Gynaecologists and surgeons should be 
aware of this clinical entity to avoid unnecessary delays in treatment. 





Either through uncertainty or embarrassment, women 
may delay reporting the vulval passage of flatus or faeces. 
Clinical diagnosis of proctovaginal fistula of any 
configuration rests on the positive identification of a 
fistulous tract. Most such fistulas are quite easily 
confirmed by identification of the vaginal opening in the 
vicinity of the posterior fourchette. However, if the 
vaginal opening cannot readily be detected, the correct 
diagnosis may be further delayed. Thus, one reason for 
diagnostic difficulty is unusual fistula anatomy. To the 
authors’ knowledge, no previous description of spon- 
taneously acquired ano—Bartholin’s fistula exists in the 
literature although it is suspected that anovestibular 
fistula to Bartholin’s gland is more common than its 
limited bibliography suggests. 


Patients and methods 


The hospital records of 11 women aged 24-49 (median 34) years 
who had the diagnosis of ano—Bartholin’s gland fistula made or 
referred to in the course of their management between 1991 and 
1995 were reviewed. A further patient seen several years earlier 
was included because clinical photography of the case is 
particularly illustrative (Fig. /). 


Results 


Seven fistulas were found in women with inflammatory 
bowel disease (IBD), two of whom had ulcerative colitis 
and five had Crohn’s disease; two of the latter had no 
previous anal lesion. Four had no evidence of IBD; the 
aetiology of these fistulas was assumed to be idiopathic 
anal sepsis. In all cases, standard clinical and histo- 
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pathological criteria for the differential diagnosis of IBD 
were used by staff at St Mark’s Hospital. Symptom 
duration was 1-15 (median 8) months before diagnosis 
which was generally made under anaesthesia. All fistulas 
were classified anatomically as high trans-sphincteric or 
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Fig. 1 Two fistula probes pass from the vulval openings of 
Bartholin’s glands to a single internal opening in the anal canal 
in a patient with Crohn’s disease. Of particular note is the 
absence of inflammation or granulation tissue in the region of 
the glandular orifice. This patient was managed by procto- 
colectomy because of her generally poor state of health from 
concomitant pulmonary disease 
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Table 1 Clinical details of patients with anal fistula to Bartholin’s gland from 1991 to 1995 





Inflammatory Symptom 
Age bowel disease duration 
{years} at diagnosis Perineal symptoms (months) 
32 Crohn's disease Severe perineal sepsis 2 
23 Ulcerative colitis Acute vulval abscess I 
34 Ulcerative colitis Faeculent p.v. discharge 15 
24 None Bartholin’s ‘cyst’ K 
40 None Bartholin’s abscess 1] 
28 Crohn's disease  Barthelin’s cyst LZ 
(not anal) marsuplalized, 
then p.v. discharge 
37 None Faeculent p.v. discharge: 12 
three previous 
Bartholin’s operations 
49 Crohn’s disease — Bartholin’s cyst, then 6 
(colon) abscess and p.v, 
discharge 
34 None Bartholin’s cyst drained, 6 
then faeculent 
discharge 
39 Crohn’s disease -Faeculent p.v. discharge 12 
(not anal} 
47 Crohn's disease Severe perianal sepsis l 
(colon) 


EUA, examination under anaesthesia: p.v., per vaginum 


suprasphincteric. Some fistulas found in association with 
Crohn's disease were complex or bilateral (Fig. 7). 

Closure of the fistula was achieved in the majority of 
cases. One woman (without IBD) had complete symptom 
control after placement of a loose seton and has deferred 
further treatment to date. Other fistulas were closed 
either by advancement flap repair or by excision of the 
track and anterior sphincter repair. All eight fistules in 
which repair was attempted (five in the presence of EBD) 
remain healed at short follow-up. Proctocolectomy was 
undertaken in two women with severe perianal Crchn’s 
disease. 


Discussion 


Congenital anovestibular and anovulvar fistulas with a 
normal anus are very rare in clinical practice’? and 
iatrogenic, acquired fistulas have been reported only twice 
in the literature**; diagnosis of the condition may be 
delayed for this reason alone. Further evaluation o7 the 
records in this institution identified approximately 60 
women who received treatment for more usually 
configured anovaginal or rectovaginal fistulas (the 
distinction between these is difficult because of an overlap 
in terminology between the two). Ano—Bartholin’s fistula, 
therefore, seems to be a relatively uncommon occurrence 
compared with the ‘standard’ fistula, although relative 
frequencies of these conditions are distorted by referral 
practices to the hospital, and the fact that many 
proctovaginal fistulas were identified after restorative 
proctocolectomy. 

Bartholin’s (greater vestibular) glands are derived from 
diverticula arising from the epithelial lining of the 
urogenital sinus once it has separated from the hindgut. 


Diagnostic Fistula 
tool Fistula anatomy Treatment healed 
EVA Suprasphincteric Heostomy and Yes 
fistula laid open; 
subsequent repair 
EUA Suprasphincteric Advancement flap Yes 
Anal ultra- Suprasphincteric Seton then Yes 
sonography advancement flap 
EUA High trans- Advancement flap Yes 
sphincteric 
EUA High trans- Excision and Yes 
sphincteric sphincter repair 
EVA High trans- Excision and Yes 
sphincteric sphincter repair 
EUA Suprasphincteric Advancement flap Yes 
EUA Suprasphincteric Proctocolectomy — 
EVA High trans- ‘Permanent’ loose No 
sphincteric seton 
EVA Suprasphincteric Excision and Yes, two 
sphincter repair operations 
EUA Suprasphincteric Proctocolectomy — 


Thus, a developmental anomaly which would readily 
account for a fistula arising between Bartholin’s glands 
and the anal canal is unlikely’. It is more probable that 
the fistula described here is initiated by idiopathic anal 
sepsis tracking anteriorly rather than infection in 
Bartholin’s gland spreading back to the anal canal. The 
particular importance of this clinical entity is that the 
‘external’ opening of the fistula is not readily identifiable 
in its common site in the posterior fourchette; very often, 
unless it is associated with Bartholin’s gland sepsis, its 
vulval orifice is normal in appearance or only slightly 
oedematous. The fistula can be identified only by 
palpation of subcutaneous induration leading from the 
anus to the region of the gland in the labium majora. 

Two similar reports refer to rectovaginal fistulas 
secondary to excision of Bartholin’s gland, suggesting that 
the rectal wall was breached at operation®*. In one of 
these patients the fistula was not related to the anal 
sphincter and was probably of different aetiology. In the 
present similar cases, Bartholinectomy had not been 
undertaken; damage to the anal canal would have been 
improbable during lesser surgery. 

Many patients with Crohn’s disease expect perineal 
symptoms and may not declare them, perhaps for fear of 
a defunctioning stoma; thus, fistulas occurring in 
association with IBD may be tolerated for longer than the 
idiopathic variety. Despite this, considerable periods 
elapsed between symptom onset and diagnosis, par- 
ticularly in those with idiopathic fistulas. Although the 
most frequent source of perineal fistula in Crohn’s disease 
is the anus, another possibility is that extragastrointestinal 
Crohn’s disease may arise primarily in the vulva. This 
situation has been reported previously when vulval lesions 
containing Crohn’s granulomata unconnected to the 
gastrointestinal tract were found in three patients’. 
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It is concluded that when suggestive symptoms are- 
without an evident anovaginal fistula, women _ 
investigated by examination under anaesthesia | 
an ano—Bartholin’s gland fistula. Furthermore, 


report 
should 


during surgery for acute Bartholins gland sepsis, 
examination of the anus should be undertaken to exclude — 
prima al pathology. Surgical treatment of such fistulas ` 


xcellent chance of healing. 
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Background A prospective comparison of laparoscopic or laparoscopically assisted colorectal 
resection versus open resection has been undertaken to evaluate early benefits and cost 


implications. 


Methods Consecutive patients with colorectal cancer underwent either elective laparoscopic (n = 25) 


or open (7 = 29) resection. 


Results Mean hospital stay was significantly shorter in the laparoscopic group: 10-7 versus 17-8 days. 
Mean morphine requirements were less in patients who had laparoscopic resection and their 
recovery, as measured by the dynamometer hand grip and the SF-36 symptom score, was more 
rapid. Adequate tumour clearance was achieved in the laparoscopic group. In both groups, the 
number of lymph nodes harvested was similar. Port-site or wound recurrence has not been 


observed at a median follow-up of 28 months. 


Conclusion When laparoscopic colorectal resection is possible, there are significant early benefits for 


patients. 
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The application of laparoscopic techniques to the 
resection of colorectal cancer has not gained universal 
acceptance for three main reasons: the learning curve is 
longer than that for laparoscopic cholecystectomy; there 
have been reports of cancer implantation in laparoscopic 
port sites’°; the presence of an anastomosis or stoma 
prevents rapid discharge from hospital. Provided minimal 
access techniques do not compromise cancer cure if is 
appropriate to question whether laparoscopic colorectal 
resection improves recovery compared with conventional 
surgery. Patients undergoing resection for colorectal 
cancer were studied prospectively and results following 
laparoscopic resection were compared with those 
following open operation. 


Patients and methods 


From February 1994 for 24months, consecutive patients 
undergoing elective resection for colorectal cancer had either 
laparoscopic or laparoscopically assisted resection or open 
resection. Indications for open resection were: patient 
preference, gross obesity, widely separate synchronous tumours, 
tumour fixation and/or a palpable mass (7cm or more). Patients 
who presented as an emergency cr who required urgent surgery, 
within 1-2 days of admission, were excluded. 

All operations were performed by one surgical team under 
general anaesthesia and standard antibiotic prophylaxis. The 
techniques of laparoscopic and laparoscopically assisted resection 
have been described elsewhere®. Mobilization of the bowel and 
ligation of the vascular pedicle was carried out intracorporeally; 
individual clips or ligatures were used for the vessels, not stapling 
devices. Bowel anastomosis was performed either by hand, 
through a small incision, or stapled as in anterior resectior. All 
wounds, including laparoscopic port sites, were lavaged with a 1 
in 10 solution of povidone—iodine and the rectum was washed 
with the same solution before construction of the anastomosis. 
Patients with mid or low rectal cancer underwent total 
mesorectal excision”. 

Pain relief after operation was by intravenous morphine in the 
form of patient-controlled analgesia. Pain scores were measured 
using a linear analogue scale at 6h, and 1, 2 and 3 days after 
operation. Morphine requirements were calculated for the same 
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intervals. The dynamometer, which measures grip strength, was 
used to assess protein loss’, Measurement of weight, mid upper 
arm circumference, serum albumin concentration and 
dynamometer grip strength were made before operation, and at 
1 and 6weeks after surgery. The SF-36, a standard health 
evaluation questionnaire, was completed by the patient before 
operation, and at 2 and 4 months after operation. Data were also 
collected to analyse duration of operation and hospital stay, 
blood loss and transfusion requirement, readmission within 
30 days of surgery, 30-day mortality rate, number of lymph nodes 
resected and the cost of each intervention (Table 1). Histological 
staging was based on Dukes classification". 


Statistical analysis 


Differences between groups were analysed using the ¢ test and 7° 
test as appropriate. Allowance for potential confounding factors 
was made using analysis of covariance and linear regression. 
Where necessary logarithmic transformations were performed to 
bring skewed distributions nearer to normal and to ensure 
homoscedasticity. 


Results 


Laparoscopic resection was attempted in 25 patients, but 
in three conversion to open surgery was necessary. For 
purposes of analysis these three patients were included in 
the laparoscopic resection group as the intention had 
been to treat them laparoscopically. All other patients in 
the laparoscopic group underwent _ laparoscopically 
assisted resection, except two in whom abdominoperineal 
excision of the rectum (APR) was performed wholly 
laparoscopically. Table 2 lists the operative procedures 
undertaken and Table 3 the results following surgery. 


Table 1 Cost of operation (£) 





Cost of operation is calculated as the sum of: 
Stay in Yeovil Hospital (days) xX 165 
Time in theatre (h) x 164 
Stay in convalescent hospital (days) 80 
Cost of disposable equipment 
Blood transfused (units) x 32 
Cost of extra hospital stay if readmitted within 30 days 
Cost of reoperation if necessary 





© 1998 Blackwell Science Ltd 


Table 2 Site of colorectal carcinoma and operative procedure 


Site : 
Right colon 
Transverse colon 
Left colon 
Sigmoid colon 
Rectum: 
Total- p 








Hartmann’s operation 
Total colectomy 


Total 
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esults following elective resection of colorectal cancer 
Open 
resection 
No. of patients 29 
Median follow-up (months) 26 
Median age (years) 70 
Dukes grade 
Af 4 
B 13 
C 12 
O, £ h nodes in specimen” 7-7(4-2) 
12 
12 
TE. ge 5 
Duration of operation (min)* 123(41) 
Blood loss {ml)* 670(590) 
Blood transfusion (units)* 1-4(1-5) 
Mean duration of first admission 12-7 
at this hospital (days) 
Mean stay at convalescent 5-1 
hospital (days) 
Total hospital stay (days)* 17-8(9°5) 
Cost of disposable equipment (£)* 140(200) 
| cost of treatment (£)* 3300(1 700) 
Readmission 4 
Death within 30 days 2 
Locoregional recurrence (palliative | 
surgery) 
Port-site or wound recurrence 0 
Subsequent death from metastatic 8 
disease 
Stoma formation 10 
Dynamometer grip strength 
(percentage of 
preoperative value) 
1 week after operation 83 
92 


6 weeks after operation 





*Values are mean(s.d.). ASA, American Society of Anesthe- 
siologists. +P = 0-001, £P<0-05, §P =0-06, 1P = 0-09 versus open 


resection (t test) 
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The median age, tumour stage and American Society of 


Anesthesiologists (ASA) status were similar for patients in. oe 


both groups (Table 3). Patients undergoing open anterior — 
resection had tumours situated closer to the anal verge | 
than those undergoing laparoscopic anterior resection — 
(median 7 versus 13cm). The anastomoses were situated _ 
at a similar median distance from the anal verge (3cm). . 
Patients who had open resection had a higher rate of- 
stoma formation: five of seven versus two of six. The 
preponderance of APRs in the laparoscopic group 
occurred because an attempt was made to treat all low 
rectal tumours laparoscopically. The median distance of 
tumours from the anal verge in patients who had APR 
was 2cm; all but one were within 3cm. In two patients — 
open APR was performed, one because of patient > 
preference and the other for tumour fixation. as 

There were no intraoperative complications in patients — 
undergoing laparoscopic resection such as haemorrhage, . 
bowel perforation or ureteric injury. Three deaths 
occurred. One patient who underwent open anterior — 
resection and left nephrectomy for renal adenocarcinoma 
died in renal failure at 14 days. Post-mortem examination 
revealed a second renal cell tumour. A second patient 
underwent open sigmoid colectomy, required a Hartmann 
procedure after 6days for anastomotic leakage and died 
at 27 days from adult respiratory distress syndrome. One 
patient underwent a laparoscopically assisted anterior 
resection without a stoma for a proximal rectal tumour, 
had an anastomotic leak at 7days and died at 10 days 
from fulminating sepsis despite conversion to a Hartmann 
procedure. 

Hospital stay was significantly shorter in patients _ 
treated by laparoscopic resection (Table 3). Although 
laparoscopic resection increased operating times and the 
cost of disposable equipment, the total cost was less than 
for open resection (P not significant). Morphine 


requirements following laparoscopic resection were —— 
significantly lower than those after open resection (Fig. 1), 


but differences in pain scores did not reach significance. 
Differences in albumin concentration, weight, mid upper 
arm circumference and dynamometer grip strength 
between the two groups were not significantly different 


compared with preoperative values. Despite this, the 
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Fig. 1 Mean(s.d.) postoperative morphine requirement following 
laparoscopic (W) and open (O) colorectal resection. *P = 0-002, 
+P = 0-06 versus open resection (¢ test) 
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reduction in grip strength observed following open 
operation persisted for 6weeks, whereas there was no 
reduction in this parameter at 6 weeks after laparoscopic 
resection (Table 3). 

Analysis of results using the SF-36 questionnaire 
revealed that in six of the eight areas of questioning there 
was less impairment in health following laparoscopic 
resection (when compared with preoperative values) than 
open operation. This trend persisted at both 2 and 
4months but the difference was significant only in the 
‘general health’ questions and then only at 2 months after 
operation. In two of the eight dimensions of the SF-36 the 
patients who had open resection had less impairment than 
those who had a laparoscopic procedure. 

No port-site metastasis or unexpected locoregional 
recurrence has been detected after a laparoscopic 
procedure. 

To allow for possible confounding factors, differences 
between groups were analysed while controlling for ASA 
grade, Dukes stage and age. Although some of these 
factors were significantly associated with the measured 
outcomes (e.g. age significantly affected length of stay), 
their inclusion in regression models did not alter the 
associations between operation type and outcomes 
described above for the simple analyses. 


Discussion 


This study has demonstrated a significantly shorter 
hospital stay in the patients selected for laparoscopic 
resection of colorectal cancer, by comparison with open 
resection. Dynamometer measurements and assessments 
using the SF-36 questionnaire supported the impression 
that recovery following laparoscopic resection was more 
rapid; some of the trends were even present 4 months 
after operation. Although sample sizes were small anc the 
technique relatively new, these results justify further 
assessment. The selection criteria for each operative 
technique may have biased results and this needs to be 
addressed by a randomized controlled trial. 

Short-term benefits of laparoscopic resection are 
irrelevant if they reduce the rate of tumour clearance, 
unless laparoscopic techniques compensate in some cther 
way, for example by decreasing operative mortality. Most 
patients with port-site recurrence had advanced disease at 
the initial procedure or at the time the recurrence was 
diagnosed’*"". There have, however, been reports of local 
recurrence in patients with histologically early tumours*". 
The authors followed a policy of avoiding contact between 
laparoscopic instruments and the tumour, as well as 
meticulous lavage of all wounds with a cytocidal agent. 
The present results are similar to those of three of the 
largest reported studies, beth with respect to local 
recurrence’ and to lymph node numbers in the resection 
specimen’. This does not provide grounds for com- 
placency, but neither should minimal access techniques be 
rejected unless there is sound proof of an oncological 
disadvantage. 


These results of laparoscopic or  laparoscopically 
assisted resection suggest that early benefits exist in 
patients selected for this type of surgery compared with 
conventional surgery. This trend was present for at least 
4 months after operation, longer than described by others. 
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` Background Patients with familial adenomatous polyposis (FAP) are at risk for adenomas and 
| D cancers in the duodenum but the ideal management of duodenal polyposis remains uncertain. 
` Methods The outcome of surgical resection was analysed in 18 patients with FAP who had severe 


duodenal polyposis. 


_ Results Duodenotomy and clearance of duodenal adenomas was performed seven times in six 
patients. There were two duodenal leaks and, after a mean follow-up of 53 (range 36-72) months, 
duodenal adenomas recurred in all patients and five had severe polyposis. Pancreatoduodenectomy 
was performed in seven patients with severe duodenal polyposis. Histology of the specimens 
revealed two unsuspected duodenal carcinomas at an early stage. After a mean follow-up of 
42 months all patients were alive and well, and there was no case of jejunal polyposis. 
Pancreatoduodenectomy was attempted in five patients with duodenal cancer and only one survived 






more than 4 years. 


- Conclusion Surgical excision of duodenal adenomas should be discussed before carcinoma occurs. 
Surgical polypectomy fails to guarantee a polyp-free duodenum and carries a risk of postoperative 
complications whereas pancreatoduodenectomy eliminates the risk of duodenal cancer with an 


acceptable morbidity rate. Pancreatoduodenectomy could be offered to some patients with large or 
multiple villous duodenal adenomas repeatedly showing severe dysplasia. 
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Dúodeta adenomas develop in most patients with 
familial adenomatous polyposis (FAPY® and there is 
growing: evidence to suggest that the adenoma-carcinoma 
sequence occurs in the upper gastrointestinal tract. Patho- 
logical studies of duodenal cancer in FAP have revealed 
ous tissue in 66 per cent of cases, and adenomas 
onent of, or adjacent to, duodenal cancer in 84 













per ce The incidence of periampullary cancer is 
estimated to be 200-300 times greater than that in the 
general population’, and duodenal cancer accounts for the 
majority of cancer-related deaths after colectomy’. 

Alth 


the natural history of duodenal adenoma is 
and the reported incidence of duodenal cancer 
2 (37 (3 per cent) of 1255 registered patients’), 
classification of duodenal polyposis on a five-grade scale 
based on polyp number, size, histology and severity of 
dysplasia (Table 1) showed that patients with stage IV 
disease, accounting for about 10 per cent of patients with 
FAP, are at greatest risk of malignant change’. 

In these cases, endoscopic removal is often impractical 
rge and sessile polyps cannot be snared and 
n may occur whereas electrocoagulation may 
cause periampullary scarring and bile duct obstruction or 
pancreatitis. Therefore, preventive surgery may be 





indicated for patients who have rapid polyp growth and 


consistently severe dysplasia. 

The aim of this study was to determine the outcome 
of patients with FAP with severe duodenal polyposis or 
duodenal cancer in whom a surgical approach had been 
used and to compare the results of polypectomy by 
duodenotomy and pancreatoduodenectomy. 
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Table 1 Classification of the severity of duodenal polyposis 
(according to Spigelman et al.') 











No. of points 
1 2 o 
No. of polyps 1-4 5-20 >20 : 
Polyp size (mm) 1-4 5~—10 >10- 
Histology Tubulous Tubulovillous Villous 
Dysplasia Mild Moderate Severe 





Stage 0, 0 points; stage I, 1-4 points; stage H, 5—6 points; stage 
HI, 7-8 points; stage IV, 9-12 points 


Patients and methods 


Among the 260 patients treated for FAP in this hospital between 
1983 and 1996, those who had undergone surgical treatment for 
duodenal adenoma or adenocarcinoma were identified from the 
medical records. Data obtained from retrospective review of 
these records included patient’s age and sex, the type of 
colorectal resection, the findings at each upper gastrointestinal 
endoscopy session, the type of surgical resection of duodenal 
adenomas and the subsequent course of each patient regarding 
postoperative complications, recurrence of duodenal adenomas, 
bowel function and survival. The severity of duodenal polyposis 
was Classified according to a system previously described by 
Spigelman ef ai.’ in which variables that worsen the stage are 
oes number, size, villous morphology and degree of dys- 

plasia (Table 1). Severe duodenal polyposis was defined by stage 
iV polyposis with adenomas showing severe dysplasia at two 
repeated examinations. 

Duodenotomy involved a Kocher manoeuvre, longitudinal 
incision of the second part of the duodenum, removal of larger 
polyps by a technique of submucosal infiltration and local 
incision with clearance of the remaining polyps in the duodenum 
by either excision or diathermy, transverse closure of the 
duodenal defect by a running one-layer suture of resorbable 
suture and drainage. 
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Pancreatoduodenectomy for severe duodenal polyposis was 
performed with pylorus preservation when the first part of the 
duodenum was free of polyps and the restorative procedure was 
a pancreaticogastric anastomosis. When duodenal cancer was 
suspected before operation or proven, a standard Whipple pro- 
cedure was performed with pancreatojejunal anastomosis. 


Results 


Duodenotomy and clearance of duodenal polyps was per- 
formed seven times in six patients (five women) with stage 
IV duodenal polyposis, at a mean age of 40 (raage 
25-62} years. Some of the results in these patients have 
been published previously’. One patient had a previous 
coloproctectomy with ileostomy; in the other cases duo- 
denotomy and restorative proctocolectomy with ileal J 
pouch-anal anastomosis (IPAA) was performed simul- 
taneously. One patient had cholecystectomy on day 5 for 
acute cholecystitis. Two patients developed a duodenal 
fistula, One was treated medically and the other, which 
occurred after repeated duodenotomy, necessitated re- 


operation for closure and drainage. The histopathology of 


the resected specimens was similar to that of the pre- 
operative evaluation in all cases. Duodenal adenomas 
recurred in all patients after 6-36 months. After a mean 
follow-up of 53 (range 36-72) months all but one patent 
had stage HI or IV duodenal polyposis. 

Pancreatoduodenectomy was attempted in 13 patients. 
Of the five patients with preoperative biopsy-proven cuo- 
denal carcinoma, resection was not possible in two cases 
because of peritoneal carcinomatosis or distal lymph node 
involvement, and death occurred within 12 months in both 
cases. The remaining three patients had a Whipple 
procedure with no perioperative complication. One 
patient with a tumour restricted to the muscle of the 
sphincter of Oddi without metastasis to lymph nodes was 
alive after 9 years of follow-up. The other two died at 
17 months from peritoneal carcinomatosis and at 
46 months from rectal cancer distal to an ileorectal 
anastomosis. 


In eight patients (four women) with severe duodenal 
polyposis but without carcinoma on preoperative 
duodenal biopsy, pancreatoduodenectomy was attempted 
at a mean age of 54 (range 41-71) years for severe 
duodenal polyposis. All patients had had a previous 
colectomy: ileorectal anastomosis in four cases, 
abdominoperineal resection and ileostomy for stage II 
rectal cancer 7 years after ileorectal anastomosis in one 
case and IPAA in three. One patient had stage IV 
duodenal polyposis with severe dysplasia on a 2-cm 
indurated adenoma at the first endoscopy when he was 
47 years old. The remaining seven patients were followed 
regularly with upper gastrointestinal endoscopy and 
progressed from stage 0-H to stage IV in a mean of 10 
(range 5-—16)years (Table 2). Symptoms related to 
duodenal polyps occurred in three cases: acute 
oedematous pancreatitis in one and upper gastrointestinal 
haemorrhage in two. Four patients had had previous 
endoscopic removal of duodenal adenomas and one had 
had removal of a large polyp by duodenotomy at the time 
of restorative proctocolectomy. Endoscopic treatment was 
not attempted in the other three patients because of the 
periampullary location of multiple and sessile adenomas. 
They received sulindac, which failed to stop the 
progression to stage [V disease in all cases. The presence 
of abdominal desmoid tumours precluded pan- 
creatoduodenal resection in one patient who was still alive 
with stage IV polyposis 2 years later. 

Pancreatoduodenectomy was performed in three other 
patients with limited desmoid tumours, but in one case 
with involvement of the root of the mesentery by the 
desmoid tumour the bile duct was transected in its lower 
portion to allow a tension free biliary-enteric ana- 
stomosis. In two of the three patients with previous IPAA 
the jejunal loop was placed behind the mesenteric root to 
avoid torsion of the mesenteric vessels and then 
anastomosed to the pylorus. The pylorus was preserved in 
all but one case in which the first portion of the 
duodenum was carpeted with polyps. There was no post- 
operative death. 


Table 2 Follow-up data in eight patients with severe duodenal polyposis who had pancreatoduodenectomy 














First Endoscopy before 
endascopy operation 

Patient Age Age Histology of | Postoperative Follow-up Jejunal 

no. (years) Stage (years) Stage Dysplasia Operation specimen course (months) biopsy 

i 38 I 50 IV Severe ADT (no — — 24 Stage IV, 

resection) severe 
dysplasia 

2 47 IV 47 IV Severe PP, PG Severe — 108 95 months, 
dysplasia no polyps 

3 35 il 4] IV Severe PP, PG Severe Pancreatic 50 24 months, 
dysplasia fistula no polyps 

4 55 g 60 IV Severe G, PG Severe — 36 — 
dysplasia 

5 42 9 58 IV Severe PP, PG Invasive — 48 20 months, 
carcinoma no polyps 

6 39 H 49 IV Severe PP, PG Severe Upper 24 12 months, 
dysplasia gastrointestinal no polyps 

haemorrhage 

7 AQ I 56 IV Severe PP, PG Invasive m 9 6 months, 
carcinoma no polyps 

8 63 H TA IV Severe PP, PG Severe an 36 15 months, 
dysplasia no polyps 





ADT, abdominal desmoid tumour; PP, pylorus preservation; PG, pancreatogastric anastomosis; G, gastrectomy 
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The postoperative course was uneventful in five cases, 
one patient was reoperated on at day 9 for upper gastro- 


intestinal haemorrhage originating from the duodeno- 
jejunal anastomosis, and another developed a low-output ` 
pancreatic fistula which was treated medically and healed 
spontaneously by day 17. Histopathological examination — 
of the resected specimens revealed invasive carcinoma in — 


two cases with no muscular invasion. After a mean follow- 
up of 42 (range 9-108) months all patients were alive and 
well, although one complained of duodenogastric reflux 
despite pylorus preservation. In the three patients with 
IPAA and the three with ileorectal anastomosis, bowel 


function was not affected by the procedure. The stomach | 


and the jejunal loop were screened at least once in six 
patients, 6-95 months after the procedure. No gastric or 
jejunal polyps were found and random biopsies of the 
jejunal ep were normal. 


Discussion 


This study shows that duodenotomy and clearance of 
duodenal polyps was associated with postoperative 
complications and failed to guarantee a polyp-free 
duodenum in the long term. Pancreatoduodenectomy 
satisfactorily cured duodenal polyposis, allowed the 
complete. removal of previously unsuspected duodenal 
carcinomas, was not associated with considerable mor- 
bidity and was feasible after restorative proctocolectomy. 
When duodenal carcinoma was present, resection was not 
always feasible and the outcome was poor. 

In FAP, the management of multiple and large 
duodenal. adenomas with severe dysplasia and not 
amenable to endoscopic removal remains controversial. 
The potential for such lesions to degenerate into 
carcinoma. associated with the difficulties of diagnosis of 

58 bat an ieee, stage despite cue surveillance” 





; spite ‘the Seen eerie of this nee of 
surgery, patients should be regularly and indefinitely 
followed with upper gastrointestinal endoscopy. 

Pancreatoduodenectomy is often seen as a major 
operation with mortality and morbidity rates unacceptable 
in the treatment of benign disease. On the other hand, 
when duodenal carcinoma has developed, the results of 
pancreatoduodenal resection are disappointing with a 
mean survival time of 42-57 months after resection of 
node-negative duodenal cancer and 6-16 months when 
lymph nodes are involved®”®, During the past decade, the 
postoperative mortality rate associated with pancreato- 
duodenal resection has decreased markedly. Several 
authors - have reported numerous pancreatoduodenal 
resections without a death’). In a series of 108 
pancreatoduodenectomies for benign disease, the 
mortality rate was less than 1 per cent and only two 
patients required reoperation for a complication, leading 
the authors to the conclusion that concerns about 
mortality and morbidity should not prevent an aggressive 
approach to surgical resection in patients with benign 
disease’, — 

In the management of patients with FAP with severe 
duodenal polyposis, pylorus preservation and pancreato- 
gastric anastomosis seems to present several advantages 
over the classical Whipple procedure. Pylorus 


preservation avoids gastric resection and procures a better 
functional outcome with fewer cases of dumping, 


diarrhoea and marginal ulceration’. The preserved _ 


pylorus reduces bile reflux into the stomach, which had 
been incriminated in gastric adenoma formation’. Pan- 
creatogastric anastomosis is a simple reconstruction 
method’! which offers several potential advantages includ- 


ing an easy tension-free anastomosis due to the natural 


disposition of the pancreas on the posterior wall of the 
stomach, a well vascularized anastomosis with the thick 
gastric wall with its excellent blood supply, a significant 
distance between biliary and pancreatic anastomoses 
obviating the deleterious effects of leakage of one on the 
other, and protection against anastomotic ulceration by 
alkaline pancreatic secretions'’'*, Preservation of the 
entire stomach with an end-to-end duodenojejunal 
anastomosis and a choledochojejunostomy constructed 
10cm downstream!” facilitates endoscopic screening of 
the remaining jejunum receiving bile outflow and helps to 
preserve bowel function after proctocolectomy in avoiding 
a blind-loop jejunostomy. 

Although duodenal adenomas are seen in nearly all 
patients with FAP, the risk of developing duodenal 
carcinoma remains low. In the future, new treatments 
under evaluation such as photodynamic laser therapy and 
use of non-steroidal anti-inflammatory drugs may help to 
prevent adenoma formation or transformation”. However, 
for those in whom polyps are growing rapidly and when 
severe dysplasia is found at several histological exami- 
nations, surgical resection should be proposed before 
carcinoma develops. In these rare cases, pancreato- 
duodenal resection offers several advantages over polyp 


excision by duodenotomy and can be achieved with a low. — i 


morbidity rate in experienced hands. 
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_ Background Triple assessment is the standard method of assessing symptomatic breast lumps. There 
i is an accepted format for reporting cytology but not for the reporting of mammograms or breast 
ultrasonographic images. This study describes a scoring system for reporting breast imaging 


methods. 


Methods Patients with symptomatic breast lumps seen during 1 year were included, All patients 
underwent triple assessment. Imaging studies were reported using a grading system from 1 to 5. 





The results of triple assessment were compared with the final histology. 


-< Results Some 127 women had both mammography and ultrasonographic imaging; the final grade was 
identical in 60 per cent. The positive predictive value of imaging reported as grade 5 or 4 combined 
with cytology of C5 or C4 was 100 per cent. All lesions with C3 cytology and benign imaging were 
benign on histological examination whereas if a C3 grade was combined with imaging grade 5 or 4, 


all the lesions were malignant. 


- ¿Conclusion Combining the imaging grade with the results of aspiration cytology and clinical 
- examination often predicts the final histology in patients with breast disease. 








Clinical xamination, radiological imaging and fine-needle 
aspiration cytology (FNAC) has become the approved 
method of assessing patients with symptomatic breast 


lumps’. The interpretation of cytological smears has 


become standard as described in the National Health 
Service (NHS) Breast Screening Programme guidelines 
for cytology procedures’. Similar standard prospectively 
evaluated categories for reporting of mammograms or 
breast ultrasonographic images do not currently exist. In 

ases it may be very difficult for a clinician to assess 








the degree of radiological suspicion based on a written 
report, especially if the appearances are indeterminate. 
This s analyses the use of grades similar to those 
described for cytological analysis to report mammograms 


nographic images. 


Patients and methods 


Some 306 consecutive new patients who presented over 
12 months (September 1995 to August 1996) to the breast clinic 
at this hospital and subsequently underwent surgery were 
included in the study. Histological confirmation was obtained in 
all cases. The patients all underwent clinical examination and 
FNAC. Mammography was the imaging method in symptomatic 
women over 35 years. Patients under 35 years had high-frequency 
ultrasonography unless there was a strong clinical suspicion of 
cancer in which case a mammogram was also obtained. Most 
imaging was done on the day of presentation in the breast clinic; 
the radiologists were aware of the clinical findings but not the 
cytology results. The preoperative presumptive diagnosis was 
recorded.. | 


Imaging 

Mammography was carried out using a dedicated mammographic 
unit (International General Electric, Slough, UK) and film 
screen combination. Standard craniocaudal and lateral oblique 
views were taken, with further paddle magnification views in 
some cases before a final report was given. A Hitachi EUB 415 
scanner (Wellingborough, UK) was used for ultrasonographic 
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examination with a 7-5-MHz high-frequency transducer. The 
mammograms and ultrasonographic images were reported by 
one of three specialist breast radiologists. When ultrasonography 
was used to supplement mammography or vice versa, the 
radiologist was not blinded to the original imaging result. The 
grade for each imaging investigation was recorded independently 
using a scale M1-5 (mammography) or U1-5 (ultrasonography) 
(Table 1). H the findings on imaging were inconsistent, the most. 
suspicious feature determined the final grade. Any additional: 
mammographic views performed were included in the fina 
grading. 7 


Cytology 


FNAC of palpable lesions was performed using a 2l- or 23-G 
needle attached to a 10-ml syringe. Any nipple discharge was 
sent for cytology. FNAC of impalpable lesions was done using 
stereotactic or ultrasonographic control. The smears were air 
dried and fixed in alcohol, and then stained by both May- 
Gruenwald Giemsa and Papanicolaou techniques. A cytological 
grade was assigned using a scale C1-C5, 


Analysis 


The positive predictive values of abnormal cytology (C3—CS5) and 
imaging were calculated according to published guidelines’. The 
sensitivity and specificity were also calculated. Atypical or 
indeterminate reports (grade 3) were evaluated both as a positive 
finding of malignancy and as a benign finding, resulting in two 
sensitivity and specificity rates for each modality of triple 
assessment. Inadequate aspirates were excluded from the 
sensitivity and specificity calculations for FNAC. Statistical 
analyses were carried out using Fisher’s exact probability test. 


Results 


During the study, 311 breast lesions in 306 patients were 
excised; 150 were malignant (benign to malignant ratio 
1:1). This excluded operations for nipple discharge. Fifty 
patients had lesions detected by mammographic screen- 
ing; 47 from the NHS Breast Screening Programme and 
three from the Family History Clinic. There were 261 
symptomatic lesions, including 230 palpable lumps and 16 
patients with nipple discharge who underwent micro- 
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Table 1 Grading of imaging reports 


~~ aanmanen ree naa n 


Degree of 
suspicion 
1 Normal appearance No abnormality seer 
z Consistent with a Scar 
benign lesion 


Grade 











Masses 
Lesion containing fet 


Mammographic appearance 


Well circumscribed mass of relatively 
low density possibly with halo 
and/or popcorn calcification 

Multiple well circun:scribed rounded 


Ultrasonographic appearance 





No abnormality seen 
Scar, implant, abscess, duct ectasia, haematoma 
Unilecular simple cyst 
Homogeneous well defined oval solid 
mass with horizontal orientation 
pushing surrounding tissues 


s 


Ring or microcystic or diffuse bilateral 


calcification 
3 Atypical or indeterminate Distortion, possible positional shadow 
appearance but probably Localized cluster of round calcifications 
benign Solitary round mass:of intermediate density 
4 Suspicious of malignancy Ill defined or irregu-ar dense mass 
Spiculated lesion wichout central mass 
Localized cluster of fine, punctate or 
granular calcification 
Lymphadenopathy slone 
5 Consistent with malignancy — Spiculated lesion with central mass possibly 


with microcalcification 
Comedo calcification 


Thickened skin without a benign explanation 
All of above possibly with lymphadenopathy 


Cyst with solid elements or irregular wall 
Solid mass not clearly horizontally orientated 
Solid mass with a lobulated margin 

Ili defined heterogeneous mass 

Distortion with no central mass 
Lymphadenopathy alone 


Irregular hypoechoic mass interrupting breast 
trabeculae possibly with or without any of 
the following features: distortion, distal 
shadowing, vertical orientation and/or 
lymphadenopathy 


When findings on imaging were mixed, the most suspicious finding determined the grade 


Table 2 Sensitivity and specificity of the different modalities as 
part of the triple assessment 





Grades 4 end § 


Grades 3-5 only 

FNAC {n = 252) 

Sensitivity (%) 98 94 

Specificity (%) 83 95 
Mammography (n = 249) 

Sensitivity (9% 92 83 

Specificity (%) 78 91 
Ultrasonography {n = 178) 

Sensitivity (%) 82 75 

Specificity (%) 79 93 





FNAC, fine-needle aspiration cytology 


dochectomy. The remainder presented with mastalgia or 
nipple symptoms but an incidental impalpable 
abnormality was detected radiologically and then excised. 
The sensitivity (proportion of cancers correctly identified) 
and the specificity (proportion of benign lesions correctly 
identified) were calculated for each modality of the triple 
assessment (Table 2). 


Mammography 


Mammography was performed in 249 patients. Seven 
cancers were reported as M1 and five as M2 giving an 
overall false-negative rate of 9 per cent. The false- 
negative rate was higher in patients aged less than 
SOyears (24 versus 4 per cent: P=0-002). An 
indeterminate or M3 mammogram report had a positive 
predictive value for cancer of 48 per cent (Table 3). When 
M3 mammography was included as a positive finding, the 
sensitivity of mammography was 92 per cent overall (Zable 
2). Mammography was more sensitive in patients aged 
over SO years (96 versus 77 per cent; P= 0-003), even if 


Table 3 Positive predictive value for malignancy of abnormal 
cytology. mammography and ultrasonography 
Ee aE PRENSA Se Oe ee ee 


Positive predictive value (%) 








Investigation Grade 3 Grade 4 Grade 5 
Cytology 25 82 99 
{n = 146) 
Mammography 48 74 99 
{n = 155) 
Ultrasonography 25 70 94 
(n = 78) 





screen-detected lesions were excluded. Five women aged 
under 35 years with cancer had mammography. All lesions 
were reported as atypical or suspicious of malignancy; in 
one the ultrasonographic appearance was benign. Only 
one benign lesion, a radial scar, was reported as M5. 


Ultrasonographic imaging 


Fifty-one women (median age 28 years) had an 
ultrasonographic scan as their only imaging assessment; 48 
lesions (94 per cent) were reported as normal or benign. 
If combined with a C2 FNAC result, all were benign on 
excision biopsy. Overall 178 women had ultrasonography. 
Five lesions reported as U1 were malignant, all of which 
were impalpable. If, however, a palpable lesion appeared 
normal on ultrasonography, it was benign. Seven cancers 
were reported as U2, of which three were impalpable. 
Overal! the false-negative rate for ultrasonography was 18 
per cent. Eight benign lesions were reported as U5 or U4. 
The histology included radial scars, fat necrosis and a 
phyllodes tumour. In all these cases the cytology was 
benign. Eight women with false-negative mammograms 
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were assessed by ultrasonography, five of whom had 
lesions with malignant or suspicious features: two were 


reported as U3 and one as U2. Ultrasonographic imaging - 
also helped to confirm the presence of a malignant lesion | 
in five patients in whom the mammographic appearance — 
was indeterminate (M3); however, a normal or benign — 


ultrasonographic appearance did not exclude a 


malignancy when associated with an M3 mammogram. | 
One hundred and twenty-seven women had both — 


mammography and ultrasonography. The final grade given 


in the report was identical in 76 (60 per cent) and was 


identical or similar, ie. M5 U4 or M5 US, in 87 (69 per 
cent). — 


C ytology | 


FNAC was not performed in 16 patients for a variety of 
technical reasons such as the presence of an implant. The 
overall inadequate or C1 rate was 43 of 295 (15 per cent): 
15 (10 per cent) of the 143 cancers on which FNAC was 
performed had inadequate (C1) cytology. A phyllodes 
tumour gave rise to the only false-positive CS result. The 
smears were highly cellular and there was relative 
discohesion of the epithelial component. In this patient, 
imaging was indeterminate (M3, U3). Three cancers were 
reported as C2 giving a false-negative rate of 2 per cent. 


Scoring system 


Table 4 shows the relationship of the FNAC and imaging 
results with the final histology. If a patient had both 
methods of imaging, each report was regarded separately 
and the most suspicious used. Excluded from this 7zdle 
were 43 lesions with C1 cytology and 21 lesions for which 
there was no imaging or FNAC result. The positive 
predictive values of C5 and C4 cytology were 99 and 82 
per cent respectively. All 103 lesions graded C5 or C4 by 
FNAC and grade 4 or 5 by mammography or 
ultrasonography were malignant. A C3 grade on FNAC 
had a positive predictive value for cancer of 25 per cent. 
When combined with a benign imaging result, the positive 






Table 4 Relationship between fine-needle aspiration cytology 
(C1-5) and mammography (M1-5) and/or ultrasonographic 
imaging (U1-5) grade and final histology 








Combined cytology Positive 
and imaging predictive 
(M/U) grade Benign Cancer value (°%) 
Benign. - 

C3 and M/U 1 or 2 12 0 0 

C2 and M/U 1, 2 or 3 93 0 g 
Indeterminate 

C5 + C4 and M/U 1, 2 or 3 6 13 68 

C4 and M/U 4 0 5 100 

C2 and M/U 4 or 5 9 3 25 

C3 and M/U 4 or 5 0 5 100 

C3 and M/U 3 3 t 0 
Malignant | 

C5 and M/U 4 or 5 0 81 100 

: 0 17 100 


C4 and M/U 5 
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Likewise, all lesions with C2 cytology and benign or 
normal appearances on imaging (n= 79) were benign 
when excised. 


Discussion 


Clinical examination, FNAC and imaging (mammography _ 
and/or ultrasonography) combined as the triple assess- 
ment for breast abnormalities has a sensitivity of greater 
than 99 per cent if all investigations concur’. When there 
are discrepancies a definitive diagnosis cannot be made 
and excision of the lesion is often recommended**. The 
scoring system described here resulted in sensitivity and 
specificity rates comparable to previously published 
data’. By combining the imaging grades with the FNAC 


results, the final histology can be predicted in the majority . 5 


of cases (Table 4), potentially reducing the need for 
biopsy. 

There is still a widespread tendency amongst surgeons 
to remove ail discrete lumps in women aged over 35 years, 
despite a normal triple assessment, because of the small 
but significant false-negative rate. All 79 lesions in this 
study with benign cytology and imaging were benign on 
histological examination. Six were clinically suspicious but 
the remainder were thought to be benign on examination; 
39 (53 per cent) were in women aged over 35 years. Had 
these lesions not been excised the rate of benign biopsy 
could have been reduced by 45 per cent and the benign to 
malignant ratio to 1:2. 

Lesions with atypical cytology (C3), when associated 
with benign imaging were all benign on excision; similarly 


lumps with atypical imaging (M3 or U3), when associated e 


with benign cytology were all found to be benign (Table 
4). This indicates that if a patient does not wish surgery 
and the lesion is clinically benign, conservative treatment 


is safe, providing follow-up is adequate with repeat FNAC 


or imaging as appropriate. 

A C3 or C4 result on FNAC combined with suspicious 
or malignant imaging (M4-5 and/or U4—5) had a positive 
predictive value for cancer of 100 per cent, suggesting that 
definitive treatment can be planned for clinically 
suspicious lumps with these results (Table 4). If the FNAC 
result is CS or C4 but the imaging indicates a benign 
lesion, or vice versa, then a core biopsy should be 
performed or the lump excised. 

Over two-thirds of the patients (69 per cent) who had 
both mammography and ultrasonography had identical or 
similarly graded reports for both imaging methods. This 
demonstrates a close correlation between the two 
techniques but also suggests that in the majority of cases 
ultrasonographic imaging in addition to mammography 
may not be necessary, especially if the mammogram is 
reported as definitely malignant (MS) or definitely benign 
(M2). 

In conclusion, this imaging scoring system accurately 
relays the radiologist’s suspicions to the clinician. The 
combination of the imaging grade with the results of 
aspiration cytology and clinical examination helps predict 
the final histology. The value of this scoring system needs 
to be confirmed in larger prospective studies. 
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Background Orthotopic liver transplantation (OLT) is accompanied by local and systemic 
manifestations of the ischaemia—reperfusion syndrome. Local effects are mediated in part through 
changes in intracellular calcium levels in Kupffer cells. Arachidonic acid metabolites mediate 
increases in intracellular calcium concentration and thus potentiate the effect of free radicals. This 
study was carried out to characterize white blood cell (WBC) calcium changes as a mediator for 


white cell activation in human OLT. 


Methods Twenty consecutive patients had OLT using standard surgery and anaesthesia techniques. 

_ Blood samples were drawn for estimation of WBC cytosolic calcium content at induction of 
anaesthesia, 5 min before graft reperfusion and 15 min after reperfusion. The rate of rise in 
intracellular calcium concentration after the addition of a calcium chloride 1 mmol 1~! solution to 

<- the extracellular milieu was used as an estimate of membrane calcium permeability. 
+- Results Both extracellular (P = 0-0002) and intracellular (P = 0-0008) calcium concentrations rose with 
time. However, at no time was there a correlation between extracellular and intracellular calcium 


` Conclusion There was a significant increase in circulating monocyte membrane permeability for 
-calcium and cytosolic calcium concentration following reperfusion in human OLT. This was 
independent of extracellular calcium concentration. These results are consistent with WBC 
activation by reperfusion and could be implicated in the systemic reperfusion syndrome seen in 


OLT in humans. 





Orthotopic liver transplantation (OLT) is associated with 
a reperfusion syndrome’, which occurs soon after re- 
vascularization of the ischaemic donor graft. Post- 
reperfusion syndrome is defined’ as a reduction in mean 
arterial pressure of 30 per cent occurring within 5 min of 












graft reperfusion and persisting for at least 1 min. This 
may be cytokine mediated and is associated with changes 





in arachidonic acid metabolism. Hypotension associated 
with a low systemic vascular resistance may persist for 1 h 


or more. Reperfusion syndromes are thought to be 
mediated. via intracellular calcium influx resulting in 
raised cytosolic calcium concentration’. Previous studies 
have focused on intracellular calcium concentration 
change in graft cells following reperfusion. However, the 
reperfusion syndrome exhibits systemic manifestations. 
Therefore, in this study the extent to which reperfusion of 
donor liver graft is associated with changes in intracellular 
calcium concentration in mononuclear leucocytes was 
characterized, reflecting the systemic nature of the 
reperfusion syndrome. 


Patients and methods 

The study was approved by the local research ethics committee 
and informed consent obtained, Twenty consecutive patients who 
had elective OLT were studied. All the patients were 


anaesthetized using an opioid—volatile agent sequence with -— 


venovenous bypass according to a standard technique’. Non- 
invasive monitoring was established and anaesthesia induced 
with midazolam 0-1 mgkg~', alfentanil O1 mg kg! and atra- 
curium 0-6 mg kg~'. Following tracheal intubation the lungs were 
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ventilated to normocapnia with desflurane in oxygen-enriched 
air. Anaesthesia was supplemented’ with alfentanil a 
0-05 mg kg"'h°' and muscle relaxation facilitated with atra- 
curam OSmgkg°'ho'. Further monitoring included a triple- 
lumen central venous line, mixed venous oximetric right-ejection 
fraction pulmonary artery flotation catheter, and a radial arterial 
line. An 18-Fr percutaneous cardiac bypass cannula was inserted 
into the internal jugular vein and connected to a rapid infusion 
system (Hemonetics, Braintree, Massachusetts, USA)’. A further 
1&-Fr bypass cannula was placed into the right femoral vein to 
allow venovenous bypass“. Dopamine 3 ug kg”? min”! and 4 per 
cent glucose in 0-18 per cent saline infusions (1 ml kg~!h~?) 
were commenced and continued after operation according to the 
authors’ protocol. Standard surgical technique was used” with an 
out-of-ice to reperfusion time of less than 1h in all cases, 
Reperfusion sequence involved removal of the upper caval 
clamp, portal vein reperfusion, removal of the lower caval clamp 
and subsequent hepatic arterial anastomosis. No drugs that 
might have affected extracellular calcium levels were given 
between stages I and H; between stages H and IH, calcium 
supplements were used to maintain serum ionized calcium 
concentration between 0-85 and 1-4mmoll”' and the dose was 
recorded. Immunosuppressant therapy was withheld until after 
surgery. 

Blood samples (10 ml) for determination of intracellular 
calcium concentration ({Ca-*],) were drawn into lithium—heparin 
bottles at three time points: induction of anaesthesia (stage J), 
5 min before reperfusion of the graft (stage I) and 15 min after 
reperfusion (stage HI). The anticoagulated blood was mixed with 
equal volumes of white blood cell culture medium RPMI 1640 
(Sigma Diagnostics, St Louis, Missouri, USA)" at pH 73, The 
blood mixture was then layered on to Histopaque-1077 (Sigma 
Diagnostics), which is a solution of polysucrose and sodium 
diatrizoate, and centrifuged at 700g for 30min at room 
temperature. During centrifugation, erythrocytes and gran- 
ulocytes are aggregated by the polysucrose and sediment rapidly, 


but iymphocytes and other mononuclear cells remain at the 
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plasma~—Histopaque interface. The mononuclear layer was then 
collected before [Ca** ], determination. 

[Ca]; was measured using the fluorescent dye, Fura-2, 
employing established methods’. Fura-2 is a fluorescent 
indicator whose peak emission wavelength changes from 389 to 
340nm when it is bound to Ca°* in a 1:1 ratio. The zell- 
permeant acetoxymethylester form of Fura-2, Fura-2AM (Sema 
Diagnostics), was incubated with the cells at a concentration of 
l mmoll ° for 30min at 37°C. After incubation, cells were 
collected by centrifugation and washed twice with RPMI 1640 
solution. After the final wash, cells were resuspendec in 
RPMI 1640 before determination of [Ca°*],. 

The fluorescence measurements were performed at 25°C wsing 
a luminescence spectrophotometer (L550, Perkin Elmer, 
Beaconsfield, UK). The excitation wavelengths were 340 and 
380 nm, and the emission wavelength was 510 nm. Emission 
intensities after alternate excitation at 340 and 380 nm were 
plotted as a 340/380 ratio (R), and an average of 30 readings 
over 60s was obtained for each sample. A value for the 
maximum ratio (Rpa) was obtained by adding calcium chleride 
immoli? to the milieu, then disrupting the cells using the 
ionophore Ionomycin (ICN Biomedicals, Thame, UK), the ratio 
being that for completely bound Fura-2. The minimum ratio 
(Risin) Was then derived by adding manganese chloride 
1 mmol i~t, which displaces Ca** from Fura-2 and gives a ratio 
value for completely unbound probe. [Ca*” |, was calculated asing 
the Grynkiewicz formula". Following addition of calcium 
chloride to the extracellular milieu, the initial rate of rise in 
[Ca** |, was recorded. This was compared between cells collected 
before and after graft reperfusion. 

Plasma ionized (extracellular) Ca°* levels were also measured 
at the same time as samples for [Ca°*], determination, usng a 
Model 288 blood gas system (Ciba-Corning, Medfield, 
Massachusetts, USA). All measurements were performed in 
duplicate to avoid idiosyncratic errors, and mean values were 
recorded. 


+. 


Statistical analysis 

Results are expressed as median (interquartile range). 
Determinations of [Ca**], at induction and before and after 
reperfusion were compared using Friedman’s two-way analysis of 
variance by rank for non-parametric data. Specific differences 
between the time points were investigated using a Bonferroni- 
corrected Wilcoxon signed-rank matched-pairs test. The rete of 
rise of [Ca**], before and after reperfusion was compared with 
the Wilcoxon signed-rank matched-pairs test. Correlations 
between intracellular and extracellular calcium concentration, 
and rate of rise of intracellular calcium content, were tested by 
Pearson’s linear regression. 


Results 


The patients were seven men and 13 women of mean age 
49 (range 42-50) years. Their diagnoses were: primary 
biliary cirrhosis (five patients), seronegative hepatitis 
(three), primary sclerosing cholangitis (one), lupus (one), 
chronic rejection (one), alcoholic cirrhosis (three), 
hepatitis B (one) and cryptogenic cirrhosis (five). Graft 
total ischaemic times were 592 (540-710) min. Total 
calcium administered to maintain extracellular casclum 
concentration within the range 0-85~1-4 mmol 1”! was 22-5 
(20-30) mmol. 

Intracellular and serum (extracellular) ionized cacium 
concentrations and the rate of rise of intracellular ca:cium 
content in the experimental rig (calcium influx) are 
detailed in Table 7. Both extracellular (P = 0-0002) and 
intracellular (P = 0-0008) calcium concentrations rose with 
time. However, at no time was there a corre.ation 
between extracellular and intracellular calcium concen- 
tration (Fig. 1) or rate of calcium influx (7 = 98-002, 
P= (78). 


Table 1 Extracellular and intracellular free calcium 
concentrations and rate of rise of cytosolic calcium level 








Before After 
Baseline reperfusion reperfusion 
(i) (1) (IH) 
Extracellular 1-06 (092-L15) 114 (09-124) 1-42 (1-31-1-62) 
calcium 
(mmol I`’) 
Intracellular 10-8 (64-231) 167 (82-270) 249 (162-500) 
calcium 
(nmol 1’) 
Calcium = 7-4 (46-135) 8-9 (57-333) 
influx 


(nmol I? s7?) 





Values are median (interquartile range). *P = 00002 versus baseline 
and postreperfusion, fP=0-0008, tP=0-0009 versus before 
reperfusion (Bonferroni-corrected Wilcoxon signed rank test) 
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Fig. 1 Intracellular versus extracellular calcium concentrations. 
No correlation was seen between extracellular and intracellular 
calcium levels at the three time points: C, baseline (I) (r° = 0-02, 
P = 0-57); ©, before reperfusion (ID) (r? = 0-001, P = 0-89); @, 
after reperfusion (IH) (7° = 0-04, P = 0-44) 


There was an increase in median [Ca**], between times 
I and H but this was not statistically significant (P = 0-46). 
There was a significant increase in [Ca°*], (P = 0-0008) 
and rate of rise of [Ca**], (P =0-0009) after reperfusion. 
A correlation was observed between [Ca**], and rate of 
influx (0° = 0-42, P<0-001) (Fig. 2). Ischaemic time was 
not a predictor for postreperfusion [Ca**]; (P = 0-84). 
There was a trend, which was not statistically significant, 
for patients with a long graft ischaemic time to show a 
greater rise in [Ca**], between times H and III (7 = 0-26, 
P = 0-094). 


Discussion 


In these patients undergoing elective liver transplantation, 
graft reperfusion was associated with a significant rise in 
[Ca?*]; in mononuclear leucocytes. Coincidentally an 
increase in serum ionized (extracellular) calcium con- 
centration was observed during the operation. This 
probably related to calcium administration as part of 
the anaesthetic technique’. The increase in [Ca**], did 
not appear to correlate with changes in serum ionized 
calcium level. However, when postreperfusion cells were 
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Fig. 2 Correlation between intracellular calcium concentration 
after reperfusion and cytosolic calcium influx under experimental 
conditions (r° = 0-42, P< 0-001) 


compared with prereperfusion cells, they not only had a 
higher cytosolic calcium level, but in the test rig showed 
a greater rate of increase of [Ca’*], when the Ca’ 
concentration in the test milieu was varied. Smail changes 
in membrane calcium influx could lead to increased 
mobilization of intracellular calcium stores and hence a 
substantial increase in cytosolic free calcium. 

An increase in [Ca**], has been implicated in several 
models of ischaemia—reperfusion injury™*™. The mech- 
anisms may include complex changes in intracellular 
activation of the phospholipase system and an increase in 
membrane calcium permeability, as dihydropyridine-type 


calcium channel antagonists block the increase in [Ca°*], 
following ischaemia—reperfusion injury in the hepatic 
Kupffer cell’. There is circumstantial evidence that this 
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cellular messenger involved in signal transduction and 
white cell activation. It is proposed that changes in [Ca**], 
in mononuclear leucocytes are implicated in the systemic 
immune response seen following liver graft reperfusion in 
humans. 
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Preoperative decompression of an obstructed biliary tree 
dces not increase the incidence of postoperative sepsis 


A. M. Isla. A. K. Kakkar, R. C. N. Williamson, HPB Unit, 
Department of Surgery, Hammersmith Hospital, Du Cane 
Read, London W12 ONN, UK 

Aim To assess the incidence of infected bile m patients with 
preoperative biliary decompression and its role in the 
development of septic complications and biliary fistula after 
preoperative drainage of the bile duct. 

Methods A total of 128 patients (81 men, 47 women) underwent 
hepaticojejunostomy Roux-en-Y with or without resection cf the 


of pancreatic or periampullary carcinoma (7 = 82). Preoperative 
biliary decompression was carried out in 63 patients by the 
endoscopic (n =45), transhepatic (a =11) or surgical (a = 7) 
route, 6S had no such drainage. Bile cultures were obtained from 
the bile duct at operation in every case. Operations were 
performed under broad-spectrum antibiotic cover. 

Results Positive cultures were obtained in 55 of 63 patients with 
preoperative drainage as opposed to 18 of 65 patients without 
drainage (P= 00-0001). A median of two different organisms 
(range 1-3) were grown (coliforms 37, enterococcus 16, 
pseudomonas 8), especially in patients with an indwelling stent. 
However, the presence or absence of bacterobilia did not affect 
the incidence of postoperative septic complications (21 versus 22 
per cent, P= 0-9, or 12 versus 13 per cent if chest infectson is 
excluded) nor yet the incidence of anastomotic biliary leakage 
(5-7 versus 7 per cent, P = 10). 

Conclusion Although preoperative biliary decompression nearly 
always contaminates the biliary tree, it does not increase the risk 
of postoperative sepsis or biliary fistula in the presence of 
antibiotic prophylaxis. 


Laparoscopic cholecystectomy under epidural anaesthesia 
ia patients with chronic respiratory disease 


k. G. Pursnani, Y. Bazza, M. Calleja*, M. M. Mughal, 
Department of Surgery and *Anaesthesia, Chorley and south 
Ribble District General Hospital, Preston Road, Chorley PR7 
IPR UK 

Aim Laparoscopic cholecystectomy (LC) has become firm 
lestablished as the procedure of choice for gallstone disease that 
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usually necessitates general anaesthesia and endotracheal 
intubation to prevent aspiration and respiratory embarrassment 
secondary to the induction of pneumoperitoneum. There is a 
paucity of data in the literature on the procedure being 
performed under regiona! (epidural) anaesthesia, especially in 
patients with significant pulmonary disease who are deemed high 
risk for general anaesthesia. This report describes preliminary 
experience with LC using epidural anaesthesia in patients with 
chronic obstructive pulmonary disease (COPD). 

Methods LC was performed in six patients (one man, 5 women), 
median age 56 (range 38-74) years, under epidural anaesthesia 
over an 8-month period. All patients were American Society of 
Anesthesiologists grade 3 or 4 and the mean FEV,/FVC was 0-52 
(range 0-4—0-68), due to chronic asthma (two) and COPD (four). 
They were admitted | day before surgery for pulmonary function 
tests, nebuliser and chest physiotherapy. An epidural catheter 
was introduced at T10/11 intervertebral space and a bolus of 0-5 
per cent bupivacaine was administered. Depending on the 
patient's pain threshold and the segmental level of analgesia 
achieved, incremental doses of 2 ml of 0-5 per cent bupivacaine 
along with boluses of intravenous 100 mcg Fentanyl were given 
to each patient. The patients were breathing spontaneously, no 
nasogastric tube was inserted and the pneumoperitoncum 
pressure was limited to 10 mmHg. LC was performed using a 
standard technique. 

Results All patients tolerated the procedure well and made an 
uneventful postoperative recovery. Median operating time was 
50min and mean length of hospital stay was 25 (range 
2~4) days. The epidural catheter was removed the morning after 
operation and only one patient required postoperative opioid 
analgesia. Two patients complained of persistent shoulder-tip 
pain during surgery and required intraoperative analgesia. There 
was no change in the patients’ cardiorespiratory status including 
pO, and pCO; and no complications occurred either 
intraoperatively or postoperatively. 

Conclusions LC can be performed safely under epidural 
anaesthesia in patients with severe COPD. Intraoperative 
shoulder-tip or abdominal pain does not seem to be a major 
deterrent and can be controlled effectively with small doses of 
opioid analgesia 


Gyenes M, De Groct H. Prostanoid release by Kupffer cells 
upon hypoxia~reoxygenation: role of pH, and Caj*. Am J 
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Experimental study of acid burden and acute oesophagitis 


K. G. PURSNANI, M. A. MOHIUDDIN, K. R. 
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: Background The relationship of the pH of cesop! 


jageal refluxate and its pepsin content to injury of 


oesophageal mucosa remains unclear. A study was made of the earliest morphological alterations in 
the oesophageal mucosa secondary to varying concentrations of hydrochloric acid with or without 


pepsin. 


Methods Adult cats had varying concentrations of acid with and without 1 per cent porcine pepsin 

infused into the oesophagus through a paediatric feeding tube placed 5 cm above the 
oesophagogastric junction at a rate of | ml/min for 30 min. At autopsy 24 h later, the oesophagus 
was removed intact and scored by an expanded modification of a previously published 
histopathological scoring system. This included estimates of the intensity and distribution of four 





maximum injury score of 16. 


morphological features: basal cell hyperplasia (BCH), intraepithelial leucocytes (IELs), 
subepithelial leucocytes and ulcers. Each of these four categories was scored from 0 to 4, with a 


: Results Mean(s.e.m.) scores were as follows: pH 1, 15-0(1-0); pH 1 with pepsin, 13-3(1-4); pH 2, 
ooo 15-3(0°7); pH 2 with pepsin, 11-7(1-1); pH 3, 1-8€1-6); pH 3 with pepsin, 3-7(1-9); pH 4 with or 
without pepsin, 0-6(0-2). Differences between pH 3 and 4 versus pH 1 and 2 were significant 


(P-<0-05). 


Conclusion Injury to the oesophagus is more dependent on the pH of refluxate than on the presence 
of pepsin. Peptic injury appears to occur at a critical threshold of acid burden (pH <3) as opposed 


to a graded level of injury based on a pH scale. 


ts ANISM Re EMMmaNiN SAARI Spm mice! arenes 


For decades the pathophysiology of reflux oesophagitis 
has been elusive. Although gastro-oesophageal reflux 









disease (GORD) is the most common upper gastro- 
intestinal disease in the Western world, only a small pro- 


f the population at risk develops reflux 
s and even fewer demonstrate evidence of 
c disease'. Many mechanisms of defence act as 
important deterrents to GORD, all of which in combi- 
nation maintain a stable milieu within the distal 
oesophagus and help to prevent reflux injury’. 

In vivo studies in animals have demonstrated that not 
only acid but also pepsin, bile and pancreatic enzymes (as 
components of gastroduodenal contents) can induce 
varying degrees of oesophagitis independently”. Separ- 
ation of the roles of acid and pepsin in the production of 
oesophagitis is difficult because pepsin is active only in an 
acid environment. Although the presence of acid with or 
without pepsin remains the sine qua non for the 
development of oesophagitis, the precise relationship of 
the pH of refluxate to mucosal injury remains unclear. 
The ulcerogenic potentials of acid and pepsin have been 
described previously*’; however, there is a paucity of data 
available on the quantitative evaluation of the effect of 
varying concentrations of acid to induce oesophagitis. 
These experiments were designed to quantitate the 
earliest morphological alterations in the oesophageal 
mucosa secondary to infusions of different concentrations 
of hydrochloric acid with and without pepsin. 
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Materials and methods 


Adult cats weighing 3-5 kg were studied. Water and food were 
permitted ad libitum and the animals were not fasted before 
infusion. Anaesthesia was induced with a combination of 
ketamine hydrochloride 15 mg/kg and acepromazine 0-2 mg/kg 
administered intramuscularly. All cats underwent upper endos- 
copy (Olympus GIF-X20 Endoscope; Olympus, Tokyo, Japan) 
before infusion, to exclude any gross abnormality of the oeso- 
phageal mucosa and also to locate the oesophagogastric junction, 
The animals were positioned lying on their left side with their 
head elevated at a slight angle (10-15°). A Harvard infusion 
pump was used to deliver hydrochloric acid at a rate of 1-0 ml/ 
min through a paediatric feeding tube placed 5cm above the 
endoscopically located oesophagogastric junction. Varying pH 
concentrations of hydrochloric acid (pH 1 to pH 4) with and 
without | per cent porcine pepsin (Sigma Chemicals, St Louis, 
Missouri, USA) were infused in random order for 30 min in 
different animals on different experimental days. Most of the 
authors’ previous work studying acute oesophagitis in a feline 
model has been done using either 0-8 or 1 per cent pepsin. 
Because human gastric juice normally contains 1500-2000 units/ 
mi of pepsin and porcine pepsin usually contains 2500-3500 
units/mg at pH 1, concentrations of pepsin used to reproduce 
physiological conditions should be 1 mg/ml (1 per cent) or less’. 
Five or six cats were randomly assigned to each study group as 
shown in Table 1. An additional control group of six cats was 
included to ascertain whether intraoesophageal infusion of saline 
might affect the oesophageal epithelium. All animals were 
allowed food and drink ad libitum after recovery from anaes- 
thesia at the end of the procedure. Analgesia in the form of 
Buprenorphine 0-2~—0-4 mg/kg was administered subcutaneously 
to all animals, including controls, All the cats were killed 24h 
after the infusion using intravenous sodium pentobarbital 
100 mg/kg and the oesophagus was removed intact along with the 
proximal portion of the stomach. Each specimen was opened 
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longitudinally, pinned to a cork board, and fixed overnight im 10 
per cent buffered formalin. The entire distal 5em of the 
oesophagus was processed routinely for histological examination, 
with longitudinal sections stained with haematoxylin and eosin 
and evaluated by a pathologist unaware of the treatment 
sequences, 

Each oesophagus was examined and scored by an expanded 
modification of the scoring system described previously". Briefly, 
the specimens were scored for basal cell hyperplasia (BCH), 
intraepithelial leucocytes (IELs), subepithelial leucocytes (SELs) 
and the presence or absence of ulcers. BCH was defined as the 
rato of basal cell layer thickness to total mucosal thickness. 
Measurements of the thickness of the basal cell layer and otal 
mucosa were performed with an ocular micrometer and BCH 
was scored as follows: 0, less than 15 per cent; 1+, 15-40 per 
cent; 2+, more than 40 per cent. LELs were scored as number 
per high-power field (HPF): 0, none; 1+, 1-2 per HPF; 2+, 
mere than 2 per HPF. SELs were scored as: 0, none; 1+, 1-4 
per HPF: 2+, 5 or more per HPF. The distribution or linear 
extent for BCH, PELs and SELs was assayed as: 0, no abnor- 
mality or abnormalities present in a single microscopic focus; 1, 
one to four foci; 2, more than four foci or diffuse changes. Such 
microscopic foci had to be distanced physically from siméarly 
affected foci. Thus a combined (degree plus extent) score of 0-4 
was possible for each of these parameters. An ulcer was deaned 
as a full-thickness area of epithelial destruction; if none was 
present, then the ulcer score was 0. When a solitary ulcer was 
present, the score was 2. When two or more physically discrete 
ulcers were present in the examined segment, a score of 4 was 
given. For all specimens, scoring was performed on the most 
severely affected foci. However, IELs, SELs and BCH were not 
evaluated within three HPFs of an ulcer. The scores for BCH, 
IELs, SELs and ulcers were added, so that each cat obtaired a 
total oesophagitis score of 0-16. This scoring system was 
developed as the result of consideration of histological chenges 
seen ia human reflux oesophagitis and in preliminary studies in 
the cat® t. 


Statistical analysis 


Differences between mean total histology scores were analysed 
using one-way analysis of variance. If the F ratio indicated a 
significant difference, the Newmann Keuls post hoc test was. used 
to identify individual differences between groups. Statistical 
significance was set at the 0-05 level. 


Results 


The mean cumulative histology scores following various 
infusions of acid with and without pepsin are shown in 
leble 7. In the group of animals that received hydro- 
chloric acid alone at a concentration of either 0-1 mol/l 


Table 1 Histology scores following various infusions of acid with 
and without pepsin 











No. of Mean(s.e.m.) 
Groups pH animals score 
Control 6 0 
HCL Od mol/l I 5 15-0(1-€) 
HCI 0-1 mol/l + pepsin 1 6 13-3(1-4) 
HCl 00i mol/l 2 6 15-3(0-7) 
HCl 0-01 mol/l + pepsin 2 6 11-7(1-F) 
HCI 8-001 mol/l 3 6 1-8(1-€)* 
HC] 0-001 mol/l + pepsin 3 6 3-7(1-S)* 
HCI 0-0001 mol/ 4 6 O-S(0-C2)}+ 
ECI 0-0001 mol/l + pepsin 4 6 0-7(0-C3)+ 





*P values compared by ANOVA between groups. HCI, 
hydrochloric acid. *P = 0-01, tP<0-05 (pH 3 and 4 versus pH 1 
and 2, analysis of variance) 


(pH 1) or 0-01 mol/l (pH 2), all but one had extensive 
injury and hence a maximum score of 16. Although these 
specimens demonstrated extensive ulceration (grade 4), 
the number and size of ulcers varied from animal to 
animal. Addition of pepsin at pH 1 or 2 caused a more 
variable response in the oesophagus, with total scores 
ranging from 8 to 16 (mean 13-3) and from 7 to 14 (mean 
11-7) respectively. Differences between total histology 
scores at pH 1 and 2 with or without pepsin were not 
Statistically significant. Following infusion of hydrochloric 
acid 0-001 mol/l (pH 3), there was a sharp reduction in 
injury to the oesophageal mucosa when compared with 
lower pHs (Fig. 1). There was no evidence of any mucosal 
injury in the saline control animals (Fig. 2). 

Detailed results after exposure to a specific concen- 
tration of acid are described below. 

With pH 1, all cats except one had extensive ulceration, 
both macroscopic and histological, and therefore had a 
maximum cumulative score of 16. Some 24h after a 
30-min acid exposure, the number and size of ulcers 
varied from animal to animal. The mean score in this 
group was 15 (range 11-16) (Fig. 3). 

For pH 1 plus pepsin, addition of pepsin in the hydro- 
chloric acid 0-1 mol/l infusion produced a slightly more 
variable response in the animals, with histological scores 
varying from 8 to 16 (mean 13-3). Three of six cats in this 
group had extensive ulceration and inflammation, with a 
cumulative score of 16. 

At pH 2, the mucosa was severely damaged (leading to 
ulcers) in five of six animals following the acid infusion, 
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Fig. 1 Histology score at different pH values with (@) or without 
(©) pepsin. A sharp decline in oesophageal mucosal injury is 
seen at pH 3, compared with that at pH 1 and 2, with almost no 
injury at pH 4. Peptic activity appears to be more pronounced at 
pH 3 than at pH 2. *P <0-05 versus pH 3 and 4 (analysis of 
variance) 
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Fig. 2 Saline control cat. Note intact squamous epithelium with 
thin basal cell layer occupying less than 15 per cent of the 
mucosal thickness, and unremarkable submucosa and muscularis 
propria. There is complete lack of inflammation and no layer of 
keratin. This specimen attained a score of 0. (Haematoxylin and 
eosin stain; original magnification X 20) 





Fig. 3 Microscopic lesions from one study cat. Note the ulcer (a) 
with prominent mural damage, sloughing of the necrotic mucosa, 
transmural inflammation and prominent oedema in all the layers 
typically seen after a 30-min infusion of acid at pH 1 and 2. This 
specimen attained a maximum score of 16. (Haematoxylin and 
eosin stain; original magnification X 20) 


each attaining a maximum score of 16. The animal in this 
group without ulcer had a score of 12. 

With pH 2 plus pepsin, mucosal injury was much more 
variable after infusion of hydrochloric acid 0-01 mol/l con- 
taining 1 per cent pepsin and the animals had a mean 
score of 11-7 (range 7-14). 

At pH3, minimal histological changes (early BCH) 
were identified following infusion of hydrochloric acid 
0-001 mol/l. The mean histological score was 1-8 (range 
0-10). At autopsy, no gross macroscopic changes were 
seen in the distal oesophagus in any animal. 

With pH 3 plus pepsin, injury was more evident when 
pepsin was added to hydrochloric acid 0-001 mol/l, with a 
mean score of 3-7 (range 0-11) (Fig. 4). 

For pH 4 with or without pepsin, there was no gross or 
microscopic evidence of injury to the oesophagus in any 
animal except one, after infusion of hydrochloric acid 
0:0001 mol/l with or without pepsin. One cat in each 
group (with and without pepsin) showed minimal SELs 


ACID BURDEN AND ACUTE OESOPHAGITIS 679 





P< SST S irg A. ILEN, 
Fig. 4 Oesophageal mucosa after infusion of acid at pH 3 with 
pepsin. Note the intraepithelial leucocytes (A), subepithelial 
leucocytes (B) and basal cell hyperplasia (C). This specimen 
attained a score of 8. (Haematoxylin and eosin stain; original 
magnification X 40) 


` 





and IELs such that each attained a score of 3 and 4 
respectively. 


Discussion 


The oesophageal mucosa is exposed repeatedly to poten- 
tially damaging substances both by ingestion and by reflux 
of noxious gastric contents. These may contain hydro- 
chloric acid as well as pepsin, bile and pancreatic 
enzymes. /n vivo studies have shown that each component 
of the refluxate may induce oesophageal mucosal injury to 
a greater or lesser degree”. Various studies support the 
concept of an ‘oesophageal mucosal barrier’ which exists 
in the normal state and is relatively impermeable to 
luminal acid, thus preventing injury’*'’. Lillemoe et al.‘ 
showed that disruption of this barrier cannot be equated 
with pathological injury and that different components of 
the gastroduodenal contents may have different sites or 
mechanisms of injury. The development of oesophagitis 
depends on the duration, frequency, volume and virulence 
of the refluxed material, the effectiveness of the clearing 
peristalsis and the resilience of the exposed oesophageal 
mucosa. 

Previous in vitro experiments have shown that the 
optimum pH for pepsin-catalysed reactions is between 1:5 
and 2:5*'*, One experimental study confirmed that the 
most severe injury to feline oesophageal mucosa occurred 
between pH 1 and pH 2 as a result of protein denatur- 
ation secondary to ‘oesophageal burn’ caused by the high 
acid concentration. The addition of pepsin at such a low 
pH did not increase the severity of injury. At pH 2:5 the 
injury was more pronounced by the addition of pepsin, 
possibly due to protein digestion caused by the enzymatic 
activity of pepsin’. Another in vitro study'® suggested that 
serosal acidification was more damaging than mucosal 
acidification, indicating that the acid entered the 
paracellular pathway and the hydrogen ions traversed the 
basolateral membrane more readily than the mucosal 
membrane. In a semiquantitative study, Redo and col- 
leagues” investigated the effects of hydrochloric acid and 
porcine pepsin solutions on canine oesophagus for periods 
of 3-8 h. They demonstrated that pepsin solutions of 
pH<2 caused more severe oesophagitis than those with 
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pH >2. Perfusion studies using a rabbit model have 
revealed that oesophageal mucosal injury was mininal 
when the perfusate contained acid alone but severe wien 
pepsin was added". In a more recent study with rabbits, 
Zaninotto et al’ concluded that acid- -peptic injury to the 
oesophagus was maximal between pH 15 and 2°. 
Although there was enzymatic activity of pepsin at pH 3, 
the damage to the oesophageal mucosa was greatly 
recuced compared with injury observed after exposure to 
pH 25, In the present study, severe mucosal injury was 
observed at pH 1 and 2 with no detectable change follow- 
ing the addition of pepsin. The injury caused by acid 
alone was so severe that it may have masked the syner- 
gistic effect of pepsin. At pH 3, there was a sharp decline 
in injury which was somewhat augmented by the addicion 
of pepsin, although not to a significant level. There was no 
mucosal injury observed at pH 4 with or without pepsin. 

Although a high concentration of acid alone may cause 
oesophagitis, animal studies have suggested that the 
mechanism of acid injury occurs parri passu with acti- 
vation of pepsin®'*!”. Most of the above studies were done 
in a rabbit model which has an oesophageal epithehum 
covered by a thick keratin layer (not present in humens), 
making it difficult to evaluate the histological criteria 
(segmented leucocytes and reactive epithelial hyver- 
plasia), In contrast the present Po were per- 
formed in a feline model which is a well defined experi- 
mental model of acute oesophagitis, frequently used in 
previous work from the authors’ laboratory®!-’*'. The 
structural layers of the feline oesophagus not only 
resemble those of humans but also the histological abnor- 
malities of the induced oesophagitis mirror those seen in 
roatine pathology (human) specimens. Previous studies 
have shown that the cat oesophagus provides an ideal, 
reproducible and semiquantitative system for studying the 
biology of oesophagitis. 

Prolonged oesophageal monitoring has emerged as the 
‘geld standard’ for the detection of gastro-oesophageal 
redux, which is defined as any drop in oesophageal pH 
below 4. The value of pH <4 has been developed on the 


basis of previous studies*~ which evaluated the effect of 


acid on the distal oesophagus. The present study has 
demonstrated that there is no morphological injury at 
pH 4 and suggests that pH thresholds lower than 3 should 
be investigated (using the current computerized pH data 
loggers) in the evaluation of GORD. The likelihood of 
oesophagitis might be better assessed by detecting ceso- 
phageal exposure time at pH <3. In summary, injury to 
the oesophagus is related to the pH of refluxate ard is 
independent of the presence of pepsin. Acid—peptic injury 
to the oesophagus occurs at a critical threshold of acid 
burden (pH <3) as opposed to a graded level of injury 
based on a pH scale. 
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Background L-myc polymorphism has been documented to be a representative genetic trait which is 
related an individual's susceptibility to several cancers. However, there have been no reports 
concerning any significant association between susceptibility to gastric cancer and L-myc 


polymorphism. 


< Methods The distribution of L-myc polymorphism in 61 patients with gastric cancer was determined 
by polymerase chain reaction-based restriction fragment length polymorphism and compared with 


that of 107 healthy control subjects. 


Results There was a significant difference in the distribution of both genotypes (P = 0-024) and allele 
frequencies (P = 0-026) between the two groups. The relative risk of gastric cancer for genotypes 
with the shorter (S) allele was 3-09 compared with the longer (L) allele homozygote. No significant 
correlation with clinicopathological features of the cancers except for prognosis was found. The 
patients with SS genotypes had a worse prognosis than those with LL or LS genotypes (P = 0-029). 
` Conclusion L-myc polymorphism may be significant in an individual’s susceptibility to gastric cancer 
in Japan, and may be a useful marker for identifying patients at high risk of developing gastric 


cancer. 





In an effort to find a suitable genetic marker that may 
allow the detection of a predisposition to the initiation or 
progression of cancer, restriction fragment length 
polymorphism (RFLP) of the L-myc gene has been 
investigated in various types of cancer’. 

nyc gene is known to have an EcoRI restriction 











| „nucleotide position 2886 in intron 2; EcoRI 
digestion produces two types of allele, the longer (L) 


allele and the shorter (S) allele, with three genotypes (LL, 
8). Previous studies have reported that patients 
showing either the homozygous S-band (S-S) or the 
heterozygous S- and L-band (L-S) suffered a much higher 
incidence of metastasis and a poor prognosis for several 






polymorphism to gastric carcinogenesis, but reported that 
there was no association between L-myc polymorphism 
and susceptibility to gastric cancer’'’. There was a 
correlation between susceptibility to metastasis and L-nyc 
genotypes containing the S allele’’, but the association of 
L-myc polymorphism with susceptibility to cancer and 
prognosis remains unsettled. 

Recent progress in molecular biological techniques has 
brought new tools to clinicians’ ™. A simple and rapid 
genotyping method using polymerase chain reaction 
(PCR)-based RFLP has recently been developed which 
permits discrimination of the three genotypes according to 
the combination of their alleles. In the present study, this 
method was used to analyse the distribution of L-myc 





polymorphism both in patients with gastric cancer and in 


a large group of healthy Japanese individuals in an 
attempt to resolve the debate as to whether any 
relationship exists between polymorphism and the risk of 
developing this neoplasm. 
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Patients and methods 


Subjects 






These studies were performed in 61 randomly selected patients 
with gastric cancer resected in 1994 and 1995, and in 107 healthy 
control volunteers matched for age, sex and ethnic origin with 


the patient group, and with no history of inbreeding and specific ~ 


exposure to carcinogens. The volunteers had no symptoms and 
had been diagnosed to be healthy by regular medical 
examination such as haematological examination, chest 
radiography, ultrasonography and gastrofibrescopy. Informed 
consent was obtained from all participants. 


Determination of the L-myc genotype 


Genomic DNA was extracted from normal gastric mucosa of 
the patients with gastric cancer and from the peripheral blood 
of healthy volunteers. Approximately 100ng DNA from 
each sample was amplified by the PCR. The PCR solution 
included a 10x PCR buffer (Tris hydrochloride, pH 83, 
100 mmol/l, potassium chloride 500 mmol/l, magnesium chloride 
15 mmol/l, 1 per cent Triton X-100), 2'-deoxyribonucleoside 
§'-triphosphate 2-5 mmol/l (a mixture of 2’-deoxyadenosine 
5'-triphasphate, 2'-deoxycytidine 5’-triphosphate, 2'-deoxyguano- 
sine 5’-triphosphate and 2'-deoxythymidine 5’-triphosphate, each 
10 mmol/l), |-Oumol/f of each L-myc primer and 1 unit Taq 
DNA polymerase (Promega, Madison, Wisconsin, USA). The 
upstream and downstream oligonucleotide primers used for 
amplification were 5'-ACGGCTGGTGGAGTGGTAGA-3" and 
5’-AAGCTTGAGCCCCTTTGTCA-3’ respectively, which were 
specifically synthesized to amplify part of intron 2. The 
conditions for the PCR were: 30 cycles for denaturation at 94°C 
for 1 min, annealing at 54°C for 2 min and extension at 72°C for 
2 min. The PCR product exhibited a 613-base pair fragment. The 
amplified DNAs were all digested with 5 units EcoRI at 37°C for 
ih. The digested DNA fragments were separated by gel 
electrophoresis on 2 per cent agarose, and the responsible L-mye 
RFLP alleles were identified in each sample. The genotypes were 
classified inte three types according to the combination of L-mye 
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alleles as follows: a homozygote of L alleles which had no EcoRI 
restriction site, a homozygote of § alleles which had an EcoRI 
restriction site, and a heterozygote of L and § alleles. 


Statistical analysis 


The significance of variations in the Lenyc genotypes and allele 
frequencies between the paticnts and control subjects was 
determined using the 7° test for all subjects. Furthermore, 
another analysis was performed after subdividing the patients 
wilh gastric cancer according to clinicopathological factors using 
the y` test. P<005 was considered to be significant ir all 
analyses. 


Results 


The pattern of EcoRI digestion for L-myc fragments 
(alleles) is shown; there were three genotypes (Fig. /). 
The distribution of L-myc genotypes found in the 
patients with gastric cancer and normal controls is gven 
in Table 1. The distribution of each genotype in the two 
populations closely fits the Hardy-Weinberg equilibrium. 
There was a statistically significant difference in the 


Lane 1 23 4 









MS a- 613 bp ( L-band ) 
a a- 481 bp S-band ) 


Fig. 1 Digestion pattern of L-myc. Amplified DNA fragments 
were digested with EcoRI, then applied to a 2 per cent agarcse 
gel containing ethidium bromide. Lane 1, 100-base pair (bp) 
lacder used as a molecular marker; lane 2, DNA from the 
homozygote for the shorter (S) allele (481 bp), showing complete 
digestion with EcoRI; lane 3, DNA from the homozygote for the 
longer (L) allele (613 bp), lacking the EcoRI site: and lane 4, 
DNA from the heterozygote for the S and L allele. The other 


digested fragment of S allele (132 bp) was seen as a ghost band 


(lanes 2 and 4} 


Table 1 Distribution of L-myc restriction fragment length 
polymorphism genotypes in patients with gastric cancer and 
healthy subjects 








No. with genotype 


SATEEN AAA nA CACAO RP aM a NR A ARR YI PEt RAA tone 


n SS LS LL 
Patients 61 1525) 38 (62) & (13) 
Controls 107 18 (16:8) 53 (51-4 34 (31-8) 











Values in parentheses are percentages. L-myc genotypes have 
shorter (S) and/or longer (L) alleles. P= 0-024 (2d.f., 7° test) 


distribution of the genotypes between the patients and 
control subjects (y°= 7-44, 2df., P=0-024), and thus 
there was a significant increase in the frequency of 
genotypes composed of the S allele in the gastric cancer 
population compared with the frequency in the normal 
population (7° = 625, 1di., P=0-012) (Table 2). The 
relative risk (odds ratio) of gastric cancer for those with 
the LS plus SS genotypes compared with the LL genotype 
was 309 (95 per cent confidence interval 1-33~7-21) 
(Table 2). 

No significant difference was found when the patients 
with gastric cancer were subdivided according to 
clinicopathological factors such as histology, depth of 
invasion, lymphatic permeation, vascular permeation, 
lymph node metastasis and clinical stage (Tuble 3). 
Eighteen (30 per cent) of 61 patients and 33 (30-8 per 
cent) of 107 volunteers were smokers. There was no 
association between smoker or non-smoker status and L- 
myc allele distribution. Seven of 46 patients with LL or LS 
genotypes died from recurrent disease, while seven of 15 
patients with an SS genotype died from recurrent disease. 
There was a significant difference between L-mvc alleles 
and prognosis (P = 0-029). 


Table 2 Distribution of L-myc restriction fragment length 
polymorphism genotypes in patients with gastric cancer and 
healthy subjects 
oe 


No. with genotype 








n SS +LS LL 
Patients 6] 53 (87) 8 (13) 
Controls 107 73 (68:2) 34 (31-8) 


i e a A 
Values in parentheses are percentages. L-myc genotypes have 
shorter (S) and/or longer (L) alleles. There was a significant 
difference in the distribution of genotypes (SS plus LS versus LL) 
between patients and controls (P=0-012, I df, 7° test). The 
relative risk of gastric cancer for genotypes with the S allele (SS 
plus LS) compared with the LL genotype was 3-09 (95 per cent 
confidence interval 1:33-7:21) 


Table 3 Distribution of L-myc genotypes in patients with gastric 

cancer subdivided according te clinocopathological factors 

SEIS nee LORIE cous irk Sarthe Na SRNR E CNG A ee 
L-mye genotype 








No. of a ca caer 
Variable subects* LL LS SS P 
Histology 
Differentiated 28 4 15 9 0-5] 
Undifferentiated 22 3 15 4 
Depth of invasion 
No serosal invasion 32 3 22 7 0-65 
With serosal invasion 26 4 15 7 
Lymphatic permeation 
Positive 20 3 [3 4 0-80 
Negative 38 4 24 10 
Vascular permeation 
Positive 4] 4 26 11 0-59 
Negative 17 3 I 3 
Lymph node metastasis 
Positive 24 4 16 4 0-42 
Negative 34 3 21 10 
Clinical stage 
I and H 36 4 23 9 0-86 
H and IV 20 3 13 4 


L-myc genotypes have shorter (S) and/or longer (L) alleles. 
“Patients showing indistinct data in each category were excluded 
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The frequency of the S allele was greater than that of 
the L allele in the patient group (0°56 versus 0-44), in 
contrast to 0-43 versus 0-57 in the normal control group 
(7 =4-93, P= 0-026). The relative risk of gastric cancer 
for those with the S allele compared with the L allele was 
1-70 (95 per cent confidence interval 1-23-4-13). 


Discussion 


The L-myc gene was isolated initially on the basis of its 
high level of amplification in a subset of human small-cell 
lung cancers, and it is thought to be a nuclear oncogene 
activated late in tumorigenesis’. Since a study of L-syc 
RFLP in Japanese patients with lung cancer was first 
reported in 1988', many investigators have analysed the L- 
myc RFLP types in patients with lung cancer**”' and 
other malignant tumours, such as renal cancer’, gastric 
cancer, bone or soft tissue sarcomas, oral cancer’, 
colorectal cancer’'’, breast cancer“ and hepatocellular 
carcinoma’. It remains controversial as to whether L-myc 
polymorphism may affect susceptibility to tumour. 
Although Kato et al.'' reported an association between SS 
genotype and susceptibility to bone and soft tissue 
sarcoma in male patients, no such assoctation was found 
with the incidences of lymphoma and leukaemia’’ and 
breast cancer. In contrast, Taylor ef al.” showed a 
protective effect of the SS genotype in hepatocellular 
carcinoma. 

There was a significant difference in the distribution of 
L-myc RFLPs between patients with gastric cancer and 
healthy Japanese subjects in the present study. This 
positive finding persisted when the patients were classified 
into two genotypes, ‘LS plus SS’ and ‘LL’ types, or when 
they were analysed according to allele frequency. 
Therefore, it is concluded that, at least for Japanese 
patients, the polymorphism of L-myc, especially in 
individuals having the S allele, may play a significant role 










gastric cancer*'?. The distribution of genotypes or allele 
frequen in the present control population was 





statistically similar to that in Australians’, Indians’, 
Norwegians” and white Caucasians’, and to that reported 
in the Japanese population", but not to that reported by 
Ishizaki et al. Several reports on lung cancer are also 
inconsistent”. A possible explanation for these con- 
tradictory results may be that they are due to differences 
in environmental factors or in the ethnic origins of the 
population analysed. The cancer incidence of many 
tumour types, if not all, will also vary because of both 
environmental and genetic factors. Further studies on the 
allele distribution in relation to ethnic differences are 
required to clarify the genetic susceptibility to cancer, 
such as in black Americans who show a higher frequency 
of the SS genotype of L-myc’. 

The reason why polymorphism of the L-myc gene is 
related to genetic susceptibility to gastric cancer is 
unknown. It is possible that a gene or genes that are 
closely associated with L-myc on the same chromosome 
are related. Interestingly, it was observed recently that the 
L-myc genotype was associated with a significantly higher 
level of allele loss from chromosomal arms". Con- 
sequently it may be that L-myc polymorphism might not 
influence biological behaviour of a tumour except as a 
marker in linkage disequilibrium with an as yet unknown 
susceptibility gene. On the other hand, it is of course 


possible that the L-myc oncogene itself is directly 
involved. 

Although the L-myc genotype has consistently been 
analysed using Southern blotting in previous studies, this 
study utilized a molecular genotyping method involving 
PCR-RFLP. As the epidemiological risk factors for. 
gastric cancer involve individual acquired conditions such — 
as smoking, alcohol intake and gastritis”, this method | 
should be applicable to individuals at high risk in an 
attempt to select such individuals more objectively. 
Testing several genetic polymorphisms simultaneously has 
the potential to identify individuals with an extremely high 
risk of developing cancer. This has profound implications 
for prevention since such high-risk individuals may be 
screened intensively as well as potentially treated with 
several preventive approaches. From a clinical viewpoint, 
this method appears to be an accurate and reliable 
approach for the mass screening of a large number of 
patients, because it can be performed rapidly and simply 
by examining only a small amount of genomic DNA 
isolated from peripheral blood or a buccal smear. L-myc 
RFLP analysis may therefore be a useful marker for 
predicting a higher risk for gastric cancer, at least in the 
Japanese population. 

Some studies have suggested that the presence of the S 
allele was associated with a poor prognosis because of 
metastasis. Since a close correlation between the S allele 
and an individual’s predisposition to metastasis, especially 
to lymph nodes and distal organs, was reported in lung 
cancer‘, similar associations have been shown in renal’, 
cancer, gastric? and breast’ cancer. The present study 
disclosed similar results, that patients with the S—S alleles 
showed a worse prognosis than those with L-L or L-S 
types. In contrast, no correlation between L-myc RFLP -> 
and metastasis has been reported in colorectal’, breast? = 
or lung” cancer. : 
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The following abstracts were presented at the 87th 
meeting of the Surgical Research Society. The meeting 
was organized by the Academic Department of Surgery, 
United Medical and Dental School, Guy’s and St Thomas’, 
and held on 8-9 January 1988 at Guy’s and St Thomas’ 





Hospital, London, UK. Ninety-seven papers were 
presented during the scientific sessions. The Patey Prize 
was awarded to Dr R. L. Loveday for her paper entitled 
‘Genetic analysis of breast tumours by comparative 
genomic hybridization’. 
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Monoc} e Chemotactic protein | accelerates thrombus 
resolution 
Guinness, J. Humphries, A. Smith and K G. 
aie of Surgery, St Thomas’ Hospital, 


nd this is aa with rare] se n activator 
as chemotactic protein l (MC P- ” is chemotactic 


Tease monocyte cruitment by the thrombus and 
enhance: its resolution. 


i to be Office Uae was obtained for a fat model of 


Specimens s were AEE at (week inc paralias sections were 
stained with Martius Scarlet Blue and a rat monocyte marker 
{clone ED-1). Slides were scored blindly by three independent 
observers for macrophage, erythrocyte, collagen, fibrin and 
smooth muscle cell content, lumen size and degree of 
recanalization. (2) Thrombi from control and test cohorts were 
weighed at 7 and 10 days (n = 22). 

Results (1) Organization scores were found to be significantly 
higher in the MCP-1 group (control median 29, test median 59; 
P< wie There was no sat interobserver ee rence in 


sere ‘weights in ya control group were fener at 10 han 
7 days cas | in the MCP group, thrombus weights were lower 






Conchus “ly Infusio of MCP-1 accelerates thrombus 
maturity. (2) It is known from models of thrombosis that after 
induction, thrombus increases in weight for a number of days 
before resolving. It is possible that the thrombus weight—time 


curve may have been shifted to the left by MCP-1 administration, 
Early organization may be beneficial in resolving human thrombi 
ae MCP- l of potential therapeutic use. 


Calcium sntanonists accelerate elastin destruction in a 
model of aneurysmal disease 


LR Boyle, I. M. Loftus, S. Goodall, M. Crowther, P. R. 
Bell and M. M. Thompson, Department of Surgery, 
Leicester l University, Leicester, UK 


Background Abdominal aortic aneurysms (AAAs) are 
characterized by changes in the extracellular matrix of the 
arterial media, in particular a reduction in elastin concentration. 
These changes are mediated by increased levels of endogenous 
matrix metalloproteinases (MMPs). MMP activity is influenced 
by a number of therapeutic agents and recently calcium channel 
blockers have been shown to increase the proteolytic activity of 
MMP-2 secreted by vascular smooth muscle cells. It may 
therefore be hypothesized that calcium antagonists may 
potentiate the activity of MMPs in aneurysmal disease and thus 
accelerate AAA expansion. In this study, the ability of 
amlodipine to influence elastin degradation, was assessed in a 
previously described model of aneurysmal disease. 

Methods Porcine aortic segments (n= =8) were preincubated in 
exogenous pancreatic elastase for 24 h Bee culture in standard 
conditions for 6 days with amlodipine 10 and 100 ugl i Control 
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segments were cultured both without amlodipine and without 
elastase. At the termination of culture MMPs were extracted 
from the tissue and quantified by a combination of substrate gel 
enzymography and immunoblotting. The volume fractions of 
elastin and collagen were determined by stereological analysis of 
elastic Van Gieson-stained sections. 

Results Gel enzymography demonstrated significantly increased 
MMP-% activity in the amlodipine-treated segments and this 
raised activity was reflected in a significant destruction of medial 
elastin. 


Elastin MMP-9 
Aorta (%) (units) 


renee 


Cultured control 54-2 (45-4-—62-2) 2°86 (2:-55-3-17) 


Elastase 40-5 (27-2-48-8) 2-81 (2:60-3:71) 

Elastase/amlodipine 33-6 (27-9-40-8) 4-22 (3-98-—4-86)+ 
10 ugi 

Elastase/amlodipine 27-0 (18:5-38-2)" 4-18 (3-93~S-07)¢ 
100 wel! 


Values in parentheses are interquartile ranges. *P< 0-05, 
TP<OOL £P< 0-02 


Conclusion Therapeutic ranges of amlodipine significantly 
enhanced elastin degradation and potentiated MMP-9 activity. 
within the aortic organ cultures. These data suggest that 
amlodipine may accelerate AAA growth. E 


Oral eicosapentaenoic acid reduces experimental human 
pancreatic tumour growth in mice with severe combined 
immunodeficiency 


M. D. Barber, K. C. H. Fearon and J. A. Ross, University 
Department of Surgery, Royal Infirmary of Edinburgh, 
Edinburgh, UK 


Background The authors have recently shown that 
eicosapentaenoic acid (EPA), a fatty acid derived from fish oil, 
will attenuate cachexia in patients with advanced pancreatic 
cancer. Others have suggested that EPA will slow experimental 
tumour growth in mice but most have used mixed fish oil 
preparations or administered the agent by non-physiological 
routes. This study aimed to assess the effect of dietary high- 
purity EPA upon the growth of a human pancreatic cancer cell 
line in immunocompromised mice. 

Methods Fragments of tumour derived from the MIAPaCa-2 
human pancreatic cancer cell line were transplanted 
subcutaneously in 5-6-week-old female mice with severe 
combined immunodeficiency after Home Office approval. From 
the day after tumour implantation mice were fed a purified fat- 
free diet to which was added oil to make up 5 per cent of the 
final diet weight, using either corn oil or 95 per cent pure EPA 
as free acid (4 per cent, plus 1 per cent corn oil). Mice were 
killed before the tumour burden became excessive at around 
3 weeks. 

Results Mice fed the diet enriched with EPA had significantly 
smaller tumours than control animals (median 2810 versus 
4960 mm’; P = 0-023, Mann-Whitney U test). Liver and spleen 
were the main site of metastases and these organs were 
significantly lighter in EPA-fed animals than those fed corn oil 
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(P< 0001) suggesting a reduced metastatic burden. Mice fed 
EPA ate significantly less food than controls (2:25 versus +05 g 
day~', P=0-021). As diet restriction has been suggested to 
inhibit carcinogenesis the experiment was repeated but matched 
amounts of food were supplied. Again tumours were significantly 
smaller (3080 versus 4800 mm’, P = 0-027) and liver and spleens 
were significantly lighter (P< 0-02) with EPA. 

Conclusion Ít is concluded that EPA 6-8 g kg ' within the diet 
will slow experimental tumour growth and metastatic spread in 
mice, 


Claudication grade: effect on total antioxidant capacit? 
and systemic vascular permeability 


E. P. L. Turton, 1 Spark, K. G. Mercer, D. C. Berrulge, 
R. C. Kester and D. J. A. Scott, Department of Vascular 
Surgery, St James's University Hospital, Leeds, UK 


Background The leucocyte has been implicated as a mediator of 
ongoing vascular damage in patients with peripheral vascular 
disease (PVD), The chronic consequences of PVD may therefore 
be reflected by systemic changes in total antioxidant capacity and 
vascular permeability commensurate with increasing severiiy of 
PVD. The aim of the study was to assess if increasing grade of 
PVD, according to Society for Vascular Surgery/Internat:onal 
Saciety for Cardiovascular Surgery classification influences total 
antioxidant defences and systemic vascular permeability. 

Methods Data were collected from 25 patients with grade 
2 claudication {ankle to brachial pressure index (ABPI) 
O1(0-0-2)), 28 patients with grade 1 claudication (ABPI 
O-8(0-6-0-8}), and 22 patients with grade 0 claudication 
(controls) (ABPI 1-2(1-1-1:3)). Patient demographics were 
matched. Total antioxidant capacity (TAC), urine albumen to 
creatinine ratio (UACR) and neutrophil CD11b expression were 
determined from resting samples collected in the morning. 
Results There was no significant difference in TAC betweea the 
three groups. Grade 2 claudicants had significantly higher arine 
albumin leak (P<0-01), and CDIlb expression (P<@01), 
compared with the control group and grade 1 claudicants. 


Neutrophil 
Category CDitb UACR 
of PVD No. TAC (m.c.f.) (mg mmol!) 


armeeri nnn: 


Grade 0 22 720 (630-858) 25(22-32) 05 (0-F-3) 
Grade 1 28 813 (636-909) 3-1 (2-4-3-9)* 20 (0-9-3)* 
Grade 2 25 765 (400-980) 11:5 (73-152)t 64 (1-75) 





Values are median (Lgr.). m.c.f, mean channel fluorescence. 
*P<0-05, tP<O0-01 versus control group (Mann-Whitney U test) 


Conclusion This study, for the first time provides evidence cf the 
systemic changes associated with increasing severity of PVD. 
Although there is an increase in resting neutrophil activation and 
endothelial damage with increasing severity of PVD this i not 
balanced by changes in total antioxidant defences. 


Long-term renal transplant function is predicted by 
interstitial staining for collagen IH in 6-month protocel 
biopsies 

S. Wilhams, E. Bailey, K. P. G. Harris*, P. N. Furness? 
and M. L. Nicholson, Departments of Surgery, *Nephrology 
and tPathology, Leicester General Hospital, Leicester UK 


Background Chronic transplant rejection has emerged as the 
conunonest cause of long-term renal allograft failure. Early 
identification of those grafts at risk could allow targetiag of 
specific therapies aimed at delaying this process. 


Methods A consecutive series of 48 renal transplant recipients 
with 5-year follow-up data were studied. All patients underwent 
protocol needle-core transplant biopsies at 1, 3 and 6 months 
after operation. All patients were immunosuppressed with 
cyclosporin and prednisolone (with or without azathioprine). In 
this study the 6-month protocol biopsies were analysed by 
computerized histomorphometry. No patient had clinical 
rejection at the time of the biopsy. Immunostaining for collagen 
HI, tenascin and infiltrating leucocytes was performed using an 
indirect immunoperoxidase technique. Interstitial area stained 
(%) was measured by a blinded research associate using a semi- 
automatic image analysis system. Images from biopsy sections 
were transferred in digital form by a microscope-mounted video 
camera to a microcomputer fitted with a frame grabber card. 
The area fraction occupied by the substance under study was 
computed using the program NIH Image on non-counterstained 
sections. The results were related to glomerular filtration rates 
measured at 6, 12 and 24 months after transplant using rank 
correlation coefficients. 

Results Six-month glomerular filtration rate correlated with 
percentage area of collagen HI (r=0-42, P=0-005), tenascin 
(r= -O41, P=0-007) and leucocytes (r= ~ 0:36, P=0-02). 
Furthermore, a percentage area of collagen HI of more than 40 
per cent at 6 months was associated with a significantly lower 
GFR at 24 months than a percentage area of 40 per cent or less 
(mean(s.d.) 30-8(3-6) versus 44-8(3-6) ml per min per 173 m’, 
P=0-01). Donor age correlated with collagen HI and tenascin 
staining at 6 months (r= 0-33, P=0-03) but not with leucocyte 
Staining, and was also predictive of long-term graft outcome. 
Conclusion Grafts with poor long-term function can be 
predicted using early (6 month) protocol biopsies immunostained 
for collagen HI, tenascin and leucocytes. The predictive graft 
changes at this time may reflect donor characteristics rather than 
those arising de novo in the recipient. 


Local or general anaesthesia for carotid endarterectomy: a 
formal trial is overdue 


T. A. J. Calvey, A. J. McCleary, A. Bodenham, S. Homer- 
Vanniasinkam, A. I. D. Mavor and M. J. Gough, 
Departments of Vascular Surgery and Anaesthetics, The 
General Infirmary at Leeds, Leeds, UK 


Background Although carotid endarterectomy (CEA) performed 
under local anaesthesia (LA) allows optimum cerebral 
monitoring and maintains cerebral autoregulation it is suggested 
that hypertension and catecholamine release increase cardiac 
morbidity. However a recent meta-analysis of non-randomized 
studies (2070 LA, 3447 general anaesthesia (GA)) suggests that 
death (0-8 versus 1-2 per cent), stroke (2-0 versus 5-3 per cent) 
and myocardial infarction (MI) (0-6 versus 1-3 per cent) are less 
frequent in patients who have LA. 

Methods In a prospective study 89 CEAs were performed under 
LA (superficial and deep cervical plexus block; 20 ml 0-5 per cent 
bupivacaine, 20 mi 1 per cent prilocaine) and 101 under GA 
(I mg alfentanil, 05-20 per cent isoflurane, nitrous oxide/ 
oxygen). Although non-randomized, patients had a free choice as 
to the type of anaesthetic. The sex ratio (LA M:F 65:24, GA 
57:44), mean age (67-9 versus 68- 1years) and history of 
ischaemic heart disease (31 versus 34 per cent), hypertension (66 
versus 56 per cent), smoking (52 versus 64 per cent) and diabetes 
(11 versus 14 per cent), confirmed that the two groups were 
similar as did the indications for surgery (LA versus GA): 
transient ischaemic attack (38 versus 38 per cent), 
cerebrovascular accident (CVA) (33 versus 32 per cent), 
amaurosis (23 versus 25 per cent), asymptomatic (6 versus 5 per 
cent) and the presence of greater than 70 per cent bilateral 
stenoses (37 versus 35 per cent). 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 685-715 


Results T he outcome of CEA is shown in the Table. 





LA GA 
n ; 89 101 
Shunted: 15 (17) 67 (66-3) 
Stump pressure < 50 mmHg 46 (52) 67 (66:3) 
30-day stroke rate : 4 (4-0) 
Perioperative MI jee 313-0) 
Death : 1 (1) 2 (2-0) 





Values i in parentheses are percentages. P= 0-057 (30-day CVA 
rate); c+ : 0-046 (combined MI/CVA) 


sea These results support the concept that all 
complications of CEA may be less frequent when surgery is 
performed under LA and reinforce the need for a prospective 
randomipesd trial. 


Polymorphisms within the tumour necrosis factor region 
affect survival of patients with oesophageal cancer 


L. O'Mahony, J. Jackson*, C. Feighery*, K. Mealy? and 
T. P. J. Hennessy, Departments of Surgery and 
*Immune logy, St James’s Hospital, Dublin, Ireland and 
Western General Hospital, Edinburgh, UK 


Background Genetically, the control of tumour necrosis factor 
(TNF) æ production has been associated with a number of 
polymorphic sites present near the FNF locus in the elass IH 
region of the major histocompatibility complex (MHC). This 
study examines the TNFB locus, which has previousiy been 
shown to influence the TNF-a production both in vire and in 
vivo in patients with oesophageal cancer and investigates if 
correlations exist between cytokine production and clinical 
outcome. 
Methods Genomic DNA was isolated from the peripheral blood 
of 46 pat ents with cancer and 47 controls. Using polymerase 
on, a 782 base-pair fragment containing the TNFB 
plified and subjected to Ncol restriction analysis to 
TNFB allele was present. 
Both the cancer and control groups had similar TNFB 
requencies. In the cancer group, 6 per cent were 
rous for TNFB1 (associated with low TNF-z production). 
57 per cent were heterozygotes (TNFB1, 2) and 37 per cent 
homozygous for TNFB2 (associated with high TNF-z 
production). Significant correlations were made between survival 
and TNFB status, with 0, 49 and 82 per cent of patients with 
TNFB1, 1 (n= 3), TNFBI, 2 (n= 26) and TNFB2, 2 (2 = 17) 
alleles respectively surviving their first year (P< (0: 004). 
Conclusion While there is overproduction of TNF-2 in patients 
with oesophageal cancer, this seems to be inversely associated 
with the allele TNFB1 which underexpresses TNF-a. This implies 
that some other polymorphic site may be associated with 
increased TNF-x production in these patients. TNFB status is 
prognostic in predicting poor patient survival and this may be 
due to linkage with other loci within the TNF or MHC regions. 
These studies indicate that genetic predisposition may direct the 
inflammatory response in cancer patients and may have 
prognostic significance. 














K-ras mutation and 8p12 deletions both occur frequently 
in early colorectal tumours 


N. Khan, S. Chughtai, N. Cruickshank and D. Morton, 
University Department of Surgery, Queen Elizabeth Hospital, 
Birmingham, UK 


Background Mutational analysis of colorectal cancers suggests 
that different genetic changes can produce tumours with distinct 
clinicopathological features. Chromosome &p has been 
RR n deletional studies. K-ras mutations occur with 
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higher frequency in early tumours. K-ras activation has been 
studied in combination with deletions at 8p12. 

Methods Eleven adenomas and 70 consecutive colorectal cancers 
including seven T, No Mo tumours, were genotyped from tumour 
extracted DNA. K-ras mutations were examined by the 
amplification refractory mutation scheme test; interstitial 
deletions on &8p12 were identified using polymorphic 
microsatellite markers (DS8-87, -505, -513, -259, -278). 

Results Seven adenomas had K-ras mutations, three of which 
also had allelic loss at 8p12. Four of seven T, tumours had 
isolated 8p12 deletions compared with two of 63 advanced 
tumours (P = 0-0005). K-ras mutations were seen in four of seven 
T, tumours and 15 of 63 advanced tumours (P= 0- 08). Both 
mutations occurred in three of four T, carcinomas. This 
relationship was not seen in the advanced tumours (P = 0-02). 
Absence of both changes was found in only one T, lesion and in 
47 advanced tumours (P = 0-02). 

Conclusion These findings show a clear predilection of these two 
changes for early tumours, and these events tend to occur in the 
same tumours. This suggests multiple genetic pathways for 
colorectal cancer, and may indicate that certain pathways will 
result in neoplasms with a less aggressive phenotype. 


Serum vascular endothelial growth factor in breast cancer 


K. Heer, H. Kumar, P. J. Drew, J. N. Fox, P. J. Carleton, 
J. R. T. Monson and M. J. Kerin, The University of Hull, 
Academic Surgical Unit, Castle Hill Hospital, Cottingham, 
UK 


Background Vascular endothelial growth factor (VEGF) is one 
of the most potent angiogenic cytokines. Its intratumoral levels 
correlate with microvessel density, nodal metastasis and disease- 
free survival, This sane evaluates: the relation between serum 





metastasis on 
Results Serum VEGF was raised in all stages of breast cancer. 


Levels in nodal, recurrent and metastatic disease were 
significantly higher than those in controls. Patients with ductal 
carcinoma in sits (DCIS) had raised levels compared with 
controls. Some 67 per cent of patients had raised VEGF levels 
compared with 11 per cent with raised CA15-3 and 13 per cent 
with abnormal carcinoembryonic antigen levels. 








VEGF 

(pg ml”') p* 
Controls (# = 72) 173-8 (92-5~252:5) 
DCIS {n = 8} 450-4 (301-8-795-2) 0-002. 
Ductal carcinoma (n = 95) 307-7 (155:5-483-0) <0-0005 
Lobular carcinoma {7 = 16) 207-1 (118-7-379-8) 0-32 
ER positive (7 = 62) 305-9 (179-7-485-2) < 0-0005 
ER negative (7 = 20) 267:8 (94-2-523-7) 0-1 





Values are median (interquartile range). ER, oestrogen receptor. 
*Mann~ Whitney U test 


VEGF levels were not significantly raised in patients with 
lobular cancer or those with ER-negative tumours. 
Conclusion Serum VEGF shows a correlation not only with 
tumour stage and cancer cell type but also with ER status. This 
may have implications in the study of hormones in the aetiology, 
pathogenesis and prognosis of breast cancer. As serum VEGF is 
more sensitive than currently employed tumour markers, it may 
have a role in monitoring disease prognosis in patients with 
breast cancer. 
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Positron emission tomography in assessing axillary lymph 
node status in breast cancer 


I. Smith, K. N. Ogston, F. W. Smith*, P. F. Sharp*, A. K. 
Ab-S5See, 5. D. Heys, J. A. Jibrii and O. Erenin, 
Departments of Surgery and *Bio-medical Physics and 
Nuclear Medicine, University of Aberdeen, Aberdeen, UK 
Background The single most important prognostic factcr in 
breast cancer is axillary node involvement by tumour. 
Assessment of nodal status requires axillary dissection resulting 
in additional time in hospital and postoperative morbidity. A 
rehable non-invasive method of determining axillary node status 
would be valuable. Positron emission tomography (PET) 
produces images based on the distribution and metabolism of 
administered positron-emitting compounds, reflecting functional 
rather than anatomical characteristics of the imaged tissue. PET, 
therefore, may allow identification of metastatic tumour in 
regional lymph nodes. The role of PET was assessed in staging 
the axilla in breast cancer. 

Methods Patients with untreated breast cancer underwent PET, 
usmg between 105 and 185 Mbq 2-deoxy-2-(F18) fluo-o-p- 
glucose, of the axillae and upper thorax before surgery. Patients 
were examined clinically following PET. The accuracy of clmical 
and PET node staging was compared with node histelogy 
following surgical excision. 

Results Some 50 patients underwent PET imaging. Twentv-one 
had involved axillary nodes at histology; PET demonstrated 19 
involved nodes. Twenty-nine patients did not have any rodes 
involved at histology: PET showed involvement in one and none 
in 28. Therefore, PET had a specificity of 97 per cent and a 
sensitivity of 90 per cent (accuracy 94 per cent). Chnical 
examination had a specificity of 90 per cent and a sensitivity of 
57 per cent. 

Conclusion PET has a high sensitivity and specificity for 
detecting axillary node involvement in breast cancer. Its use in 
Staging of breast cancer may obviate the need for axillary surgery 
in many patients. 


Antioestrogen therapy does not affect cell death or cell 
proliferation in comedo ductal carcinoma in situ of the 
breast 


A. Gandhi, P. A. Holland, W. F. Knox*, C. S. Potten? and 
N. J. Bundred, Departments of Surgery. *Pathology and 
tEpithelial Biology, University of Manchester. Manchester, 
UK 

Background Over 50 per cent of screen-detected cuctal 
carcinoma in situ (DCIS) lesions are of the comedo subtype 
which are usually oestrogen independent. The valus of 
antioestrogen therapy in preventing recurrence of DCIS 
following breast conserving surgery is currently under evaluation. 
Methods Using an in vivo model for human DCIS the effect of 
amtioestrogen treatment on programmed cell death (apop-<osis) 
and cellular proliferation (Ki6? immunoreactivity) in DCIS 
lesions was examined. In each experiment, athymic nude mice 
(median no. 16 (range 12-20)) were implanted with eight DCIS 
xenografts per mouse and given either no treatment or weekly 
inection of 0-1 mi Faslodex (a pure antioestrogen) for 2 weeks. 
Xenogralts were then removed and apoptotic and Ki67 indices 
compared between treatment groups by examining cell 
morphology on sections stained with haematoxylin and eosin (no. 
of ceils exhibiting apoptosis/total no. of cells counted) er by 
immunchistochemistry (Ki67 proliferation index). 

Results All non-comedo lesions and three of 15 comedo DCIS 
lesions were oestrogen receptor (ER) positive. Pretreatment 
apoptotic and proliferative rates were significantly higher in 
comedo than non-comedo lesions (P<0-0001 and P= 0-02 
respectively, Mann-Whitney U test). 





Non-comedo DCIS 
(7 = 5) 


Comedo DCIS 
(n= 15) 
Apeptotic Ki67 Apoptotic Ki67 
index (%) index (%) index (%) index (%) 
Pretreatment 1-6 (07-37) 16-2 (7-46) 0-4 (O- 1-0-6) 2:2 (0-16) 
Control group 1-4 (0-3-5) 16-9 (2-29) 0-4 (0-1-1:7) 7-0 (2-21) 
Antioestrogen 0-8 (4-36) 14-8 (14-18) 1-0 (0-5-2-0) 8-1 (4-11) 
group 
pr n.s. n.s. 0-04 n.s. 





Values are median (range). n.s., Not significant. “Mann-Whitney 
U test 


Following antioestrogen treatment, non-comedo DCIS (usually 
ER positive) displayed increased apoptotic cell death compared 
with controls whereas comedo DCIS (usually ER negative) was 
unresponsive. 

Conclusion Women with comedo DCIS are unlikely to benefit 
from antioestrogen therapy and other therapeutic strategies need 
to be investigated. 


Accuracy of one-stop diagnosis for 1110 patients 
presenting to a symptomatic breast clinic 


A. ElTahir, J. A. Jibril, J. Squair*, S. D. Heys, A. K. Ah- 
See, G. Needhamt, H. Deanst, F. Gilbertt, M. McKeané, 
L. Smartt and O. Eremin, Professorial Surgical Unit and 
Departments of *Public Health, +Radiology and Cytology, 
University of Aberdeen and Aberdeen Royal Hospitals NHS 
Trust, Aberdeen, UK 


Background To minimize delay and anxiety and reduce 
unnecessary open biopsies, triple assessment with immediate 
reporting has been used in this symptomatic breast clinic since 
1991. The effectiveness and reliability of the process requires 
careful evaluation. The aim of this study was to establish the 
accuracy of the diagnostic modalities used and the efficacy of this 
one-stop diagnostic policy. 

Methods The data on 1110 patients, newly presenting to the 
symptomatic breast clinic between January and July 1993, were 
analysed and the subsequent 3-year follow-up and outcome 
established. Sensitivity. specificity and predictive values were 
determined using standard statistical analysis (SPSS for 
Windows). 

Results Fine-needle aspiration cytology (FNAC) provided the 
highest (97-3 per cent) overall prediction of benign and 
malignant lesions. with a sensitivity of 93-5 per cent and 
specificity of 98-1 per cent. Ultrasonography provided 97-0 per 
cent overall prediction with a sensitivity of 88-9 per cent and 
specificity of 97-4 per cent. Mammography provided 96-4 overall 
prediction with a sensitivity of 93-2 per cent and a specificity of 
96-7 per cent. When the mammogram or ultrasonographic scan 
were reported benign, the false-negative rate was 0 per cent. The 
false-positive and false-negative rates for FNAC were 2-4 and 1-4 
per cent respectively. Following assessment, a diagnosis was 
made in 96 per cent of patients; 62 per cent were discharged at 
the first clinic visit. 

Conclusion The one-stop symptomatic breast clinic provides a 
quick, accurate and effective means of establishing a diagnosis. 


Desmoglein 2 expression in primary breast cancer and its 
relation to a series of prognostic markers 


E. L. Davies, J. M. W. Gee*, R. A. Cochrane, R. L 
Nicholson*, A. K. Sharma, W. G. Jiang and R. E. Mansel, 
Department of Surgery and *Tenovus Cancer Centre, 
University Hospital of Wales, Cardiff, UK 

Background Desmoglein 2 (Dsg2) is a novel calcium-dependent 
transmembranous glycoprotein forming a subfamily of the 
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cadherin group of adhesion molecules. Its role as a potential 


metastatic suppressor molecule has been demonstrated in ` 
transitional and squamous cell carcinomas and in the authors’ | 
recent i vitro data. However its expression and role in breast i 


cancer if vivo has yet to be established. 
Methods The aim of this study was to demonstrate and establish 
the level of immunohistochemical (IHC) expression of Dsg2 in 


breast cancer specimens (7 = 68) as well as in ductal carcinoma — 


in situ (DCIS) (n = 3), tumour-associated normal (TAN) (7 = 11) 
and normal (n = 9) breast tissue. Second, the IHC level of Dsg2 
expression and a series of prognostic markers (oestrogen and 
progesterone receptors, Ki67, epidermal growth factor receptor, 
grade and size of tumour, lymph node imvolvement and 
menopausal status) were compared. 

Results The majority of cancers (98 per cent) demonstrated 
membranous staining for Dsg2. However, Dsg2 expression was 
significantly reduced in breast cancer when compared with 
normal and TAN breast tissue (P<0-0001) but not with DCIS 
(P = 0-67).A significant inverse relationship between tumour size 
and Dsg2 expression was demonstrated (P= 0-012), but no 
correlation could be shown between Dsg2 level and the other 
prognostic markers. 

Conclusion These data suggest that Dsg2 may have a potential 
role in local breast cancer progression, but have not provided 
evidence for a metastatic suppressor role for Dsg2. 


Effect of antioestrogens on BRCA-1 mutated breast tissue 
compared with normal breast 

M. D. Bramley, R. B. Clarket, A. Howell”, E. Anderson 
and A. D. Baildam, Departments of Surgery and *Medical 
Oncology, University Hospital of South Manchester and 
ent of Clinical Research, Christie Hospital. 









Women found to have the BRCA-1 genotype are 
into tamoxifen versus placebo breast cancer 
trials, but little is known of tamoxifen’s effects on 
their breast tissue. 

“The effects of tamoxifen and a pure antioestragen 


proliferates in 
response to oestrogen. This proliferation is abrogated by 
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Possible therapeutic role of short chain fatty acids in 
diversion colitis of the neobladder 


L. Solomon, A. Jennings, P. Malone, J. Primrose and A. 
Cooper, Departments of Urology and Surgery, Southampton 
University Hospitals NHS Trust, Southampton, UK 


Conclusion The cytostatic effect of SCFAs seen in vitro is not 
reflected in gross histology. However, there is substantial 
absorption through urothelium. The prospects for therapeutic 
use are promising. 


Effect of sympathetic co-transmitters on human 
mesenteric arteries and veins 


D. J. Birch, P. Karoon*, P. B. Boulos and G. Burnstock’, 
Departments of Surgery and *Anatomy, University College 
London Medical School, London, UK 


Background Sympathetic perivascular nerves contain 
noradrenaline (NA), neuropeptide Y (NPY) and adenosine 
5‘-triphosphate (ATP) as co-transmitters. The effect of these 
transmitters on human mesenteric arteries and veins was 
investigated. 

Methods Mesenteric vessels from patients with non- 
infammatory conditions were dissected from operative 
specimens. Organ-bath pharmacology on ring segments was used 
to determine the cumulative dose-response curves for NA alone 
and with a subthreshold dose of NPY, NPY alone and ATP. 
Results 


—eneetaeestarremaniniparmteisichtvenusiaheesaicahest6 UneR TR teA Aan aaia 








Transmitter Vessel n Ey (%) ECs 
NA artery 6 1253(98} 5-23 (006% 
vein 11 64-1 (9-7) 6:07 (0-04) 
NPY artery 6 0) 0 
vein 6 Variable contraction at 
doses > 3 x 10° mol I? 
NA+NPY3x10°° artery 6 1106 (2:2) 5-29 (0-02) 
mol p! 
vein 6 100-8 (1781 6-47 (00477 
ATP artery 7 — 3-22 (0-07)*§ 
vein 8 = 4-31 (0-28)* 


rene en nee EEE 
Values are mean(s.d.). E,,,,, maximal contraction to exogenous 
transmitter as percentage of contraction to potassium chloride 
120 mmol Fi; EC, —log of dose giving 50 per cent maxima 
contraction; *p[A]}; (dose giving 25 per cent maximal contractior 
to KC} 120 mmol 19. tP<0-001, {P <00001, §P< 0-005 versu 
veins (two-sample ¢ test); 1P<0-02, **P<0-001 versus NA onh 
(paired f test) 
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Conclusion These data suggest that both NA and ATP are 
involved in sympathetic neurotransmission in human mesen-eric 
vessels. NPY in mesenteric veins modulates the effect of NA. but 
its role in mesenteric arterial sympathetic nerves is uncear. 
Studies on other vessels demonstrated a greater effect of NPY 
on arteries than veins, highlighting wide variations in vascular 
contro! between vascular beds. This study forms the basis for 
further investigation into the control of mesenteric blood flow in 
health and disease. 


Mucosal regeneration and malignant change in 
inflammatory bowel disease 


H. R. H. Patel, A. Hewer, D. H. Phillips and F. C. 
Campbell, Department of Surgery, University of Newcastle, 
Newcastle-upon- Tyne, UK 


Background Inflammatory bowel disease has a 14-8-fold 
increased cancer risk, by obscure mechanisms. This study tests 
the hypothesis that regenerating intestinal epithelium has 
increased sensitivity to DNA damage from luminal mutagens and 
initiation of carcinogenesis. 

Methods A novel rodent model of regeneration was used, 
involving transplantation of crypt stem cell preparations (364 
grafts). Metabolic defensive responses including Cytochrome 
P450 (Cyp), glutathione-S-transferase (GST) and ursline 
diphosphoglucuronosy] transferase {EGT} isoforms were 
assessed by Western blot in regenerating versus normal intestinal 
epithelium, after exposure to the mutagen benzo[a]pyrene. DNA 
damage was assessed quantitatively by “P-postlabelling for DNA 
adduct formation. 

Results Epithelium at early stages of regeneration lacked 
metabolic defences (GSTAS, UGT in early re egeneration versus 
Cyp2B, GSTA1/2. GSTA4, GSTPI, UGT in control) and 
sustained high levels of DNA adducts. DNA damage decined 
and metabolic defences recovered in late stage regeneration (€.g. 
mean(s.d.}) 24 (17) adducts per {0° nucleotides in carly 
regeneration versus 12 (9) adducts per 10° nucleotides in late 
regeneration (P< 0-03)). 

Conclusion Intestinal epithelial regeneration provides a window 
of susceptibility to DNA damage which may initiate 
carcinogenesis. 


Efficacy of laparoscopic ultrasonography in detecting liver 
metastases during colorectal cancer surgery 

H. Kumar. J. E. Hartley, K. Heer, G. S. Duthie, G. R. 
Avery* and J. R. T. Monson, University of Huli, Academic 
Surgical Unit and *Department of Radiology, Castle Hill 
Hospital, Cottingham, UK 


Background The search for hver metastases before su-gery 
forms an accepted part of colorectal cancer surgical practice. 
Intraoperative ultrasonography with manual palpation of the 
liver is the gold standard for screening for liver metastases. The 
purpose of this study was to demonstrate the efficacy of 
laparoscopic ultrasonography in detecting liver metastases at 
operation in comparison to conventional modalities. 

Methods A prospective controlled study was undertaken. Some 
73 consecutive patients undergoing laparoscopic colorectal 
resection for malignancy were recruited. Patients underwent 
preoperative liver ultrasonography and peroperative blinded 
laparoscopic ultrasonography using a flexible-tipped 65 MHz 
curved array transducer, capable of scanning the liver to a depth 
of about 10 em. 

Results Conventional ultrasonography was negative in ail 73 
patients. All patients have had Magnetic Resonance Imaging 
(MRI) scans at appropriate intervals except two who died at 
operation and two who could not tolerate MRI. Metastases were 
identified during initial peroperative laparoscopic inspectien in 
ane case and no additional lesions were found on laparoscopic 
ultrasonography in this patient. On nine other occasions the 
laparoscopic scan was abnormal, There were no false-negative 
laparoscopic ultrasonography examinations. The presence of 


metastases was confirmed in two patients diagnosed to have 
metastases on laparoscopic ultrasonography. Of the seven 
abnormal laparoscopic ultrasonography scans, three patients with 
suspicious lesions on laparoscopic ultrasonography were found to 
have metastases on MRI; in one it was deemed to be a cyst. 
Three remaining patients with suspicious lesions on laparoscopic 
ultrasonography were confirmed on serial MRI scans, to have 
benign lesions. Follow-up of all patients (median (interquartile 
range) 27-5 (18-38) months) has revealed liver metastases in 
three further patients at 12, 13 and 18 months. All three had 
normal MRI scans at the time of surgery. 

Conclusion This study supports a role for laparoscopic 
ultrasonography in the detection of liver metastases and in the 
selection of patients for further sophisticated imaging. 
Laparoscopic ultrasonography is cheaper and better than 
conventional ultrasonography and is as sensitive as MRI. 


Smooth muscle cell proliferation and in vivo implantation 
using gamma interferon-stimulated SV40 large T antigen 
is feasible 

B. N. Shah, T. Partridge and T. G. Allen-Mersh, 
Departments of Surgery and *Muscle Cell Biology (MRC 
Clinical Sciences Centre), Imperial College School of 
Medicine, London, UK 


Background Anal continence is frequently impaired by an 
internal sphincter deficit. Previous attempts to produce an anal 
‘neosphincter’ using smooth muscle cell culture have been 
complicated by difficulties in cell proliferation and identification. 
The authors have previously demonstrated smooth muscle 
proliferation in cell culture using a system that drives cell 
proliferation in H2k mice. This is a transgenic mouse which has 
a DNA construct, consisting of a thermolabile mutant of the 
SV40 virus large T gene driven by a promoter integrated into its 
genome, Gamma interferon is activated by this promoter causing 
expression of large T driving cells into proliferation at 33°C. The 
mdx mouse does not possess the gene for dystrophin, so 
transplanted cells can be identified using antibodies against 
dystrophin in conjunction with smooth muscle markers. The 
authors have now assessed whether these in vitro proliferated 
smooth muscle cells are viable after subsequent ¿in vivo 
implantation. 

Methods Single celis isolated from the oesophagogastric junction 
were cultured using substrate attached explants derived from 
H2k transgenic mice. These cells were cloned and expanded in 
vitro by cell culture. They were then fixed and identified by 
immunocytochemistry for the expression of antigens consistent 
with smooth muscle. These smooth muscle clones were then 
pelleted into a fibrin clot and inserted either into the subcapsular 
kidney region or the denatured tibialis anterior muscle of mdx/ 
nude host mice. 

Results Implanted smooth muscle cells characterized by 
antibody staining could be identified under the ee capsule 
beyond 5 weeks and in the tibialis anterior beyond 3 months 
following implantation. However, some smooth muscle clones 
became transformed in vivo and subsequently formed tumours. 
Conclusion Smooth muscle proliferation in cell culture and in 
vivo implantation is feasible, but the problem of neoplastic 
transformation has not been overcome. 


Immunohistolegical modulation after nutritional 
supplementation with omega-3 essential fatty acids in 
patients with inflammatory bowel disease 


Y. Z. Almallah, S. W. B. Ewen*, N. A. G. Mowatt, P. W. 
Brunt, T. S. Sinclairt, S. D. Heys and O. Eremin, 
Departments of Surgery and *Pathology, University of 
Aberdeen and *Gastro-intestinal Unit, Aberdeen Royal 
Infirmary, Aberdeen, UK 

Background Patients with ulcerative colitis (UC) appear to have 
altered reactivity of gut-associated lymphoid tissue, with intense 
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infiltration of the mucosa with immunocompetent cells. The 


authors. have shown previously that dietary supplementation with 


the omega-3 essential fatty acids (EFAs) results in significant — 


systemic: immunosuppression. The aim of this study, therefore, 
was to evaluate the in situ effect of EFAs on distal UC. 





na Pateni received fish oil extract eins ln alr acid | 


daily, in a poa blind manner for 6 months. ‘Monthly | 


assessment included (1) disease activity using clinical, 


sigmoidoscopic and histological scores and (2) immunohisto- - 
chemical analysis (immunoglobulins, CD profiles) of rectal — 


biopsies, using monoclonal antibodies and quantitative video 
analysis. 
Results In the EFA group, there was improvement in disease 
pee and histological scores (median (range) 8 (3-10) and 5 
4-9) respectively) compared with pretreatment evaluation (16 
(7-25) 9 (7-10)) (P<0-0S, Wilcoxon pairs test). Before 
supplementation, patients with distal UC (#2 =158) showed 
significantly higher numbers of immunoglobulin (Ig) G- and 
IgM-containing cells and cells expressing CD3 (T cells}, CD20 (B 
cells) and human leucocyte antigen HLA DR, compared with 
healthy controls (n = 8). After 6 months of supplementation, the 
two groui ips of- patients showed the following results; 


















EFA group (7 =9) Placebo (7 = 9) p* 


IgM a 25-7 (15-0 to 74-9) 34-1 (21-0 to 538) 0-04 
CD3t <2 104 (- 173 to — 120} 32:0 86-10-40) 0-01 
CD207 32 C82 10 =6) ~5(-—10to 16) 0-04 








Values are median (range). +Change from baseline. *“Mann- 
Whitney U test 


Conclusion This study has demonstrated suppression of in site 
immune. reactivity in patients with distal UC receiving EFA 
supplementation. This has important implications for therapy in 
patients with UC. 






D. J. dam, W. P. Stuart, J. A. Ross, C. V. Rad ana 
A. W. Bradbury, Vascular Surgery Unit, University 
Depart. of Surgery, Royal Infirmary, Edinburgh, UK 

d Soluble tumour necrosis factor receptors (s TNF-Rs) 


ered to be endogenous TNF antagonists. In sepsis, 
raised levels are associated with increased mortality rate, sTNF- 
Rs in haemorrhagic shock and early ischacemia—reperfusion 
injury have not been studied. Serum sTNF-R levels were 
examined in patients with ruptured abdominal aortic aneurysm 
(AAA) - 
Methods Sixteen patients undergoing repair of ruptured AAA 
and ten tid abe elective repair of intact AAA were studied. 
z I sTNF-Rs were measured by enzyme-linked 
assay before operation (pomt i} and 
y before (point 2), and 5 min (point 3) and 6h (point 
4) after aortic clamp release. 
Results Type I sTNF-Rs were only aL eee higher in 
patients with rupture at aay 3 (median (range) 1-1 (02-35) 
versus 05 (02-Li)ngmi 3; P<005, Mann-Whitney U test). 
Data for. ‘ype H sTNF-R are ‘shown below. 
















Sample E 

point = - Ruptured AAA Intact AAA P* 

1 40 (2-0-14-7) 2-1 (2-0-6-3) <005 `; 
2 33 (2-0-9-1) 21 (20-22 <00: | 
3 3-2 (20-97) 2-1 (2-0-2-2) <00] 

4 10: 0 (2-1-18°5) 2-5 (20-59) < {O01 
Values are median (range). *Mann—Whitney U test 
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At point 4, type If sTNF-Rs were significantly higher in five 

patients with rupture who died (14-6 (9-7-18-0) ng mi“ ') than in 
11 who survived (48 (2-1-18-5) ng ml!) (P<0-05). 

Conclusion Ruptured AAA is associated with increased sTNF-R 

expression. Raised levels of type I sTNF-R are associated with 

increased postoperative mortality rate. 


Both ETA and ETB receptors mediate proliferation in 
isolated human saphenous vein smooth muscle cells 


D. H. Olojugba, K. E. Porter, P. R. F. Bell and N. J. M. 
London, Department of Surgery, University of Leicester, 
Leicester, UK 


Background Smooth muscle cell proliferation is central to the 
development of intimal hyperplasia. Endothelin has mitogenic 
effects and is implicated in the aetiology of intimal hyperplasia. 
However, there is tissue, species and functional variation in cell 
endothelin receptor expression. As a result it is not clear which 
receptors mediate smooth muscle cell proliferation in human 
saphenous vein grafts. The aim of this study was to determine 
which receptors promote endothelin-induced smooth muscle cell 
proliferation in human saphenous vein. 

Methods Smooth muscle cells explanted from human long 
os vein were used at second passage. These cells were 
seeded into multiwell plates at a concentration of 1 10° per ml 
and growth arrested for 72h in 0-4 per cent fetal calf serum 
(FC S). They were then incubated in minimal growth promoting 
media (23 per cent FCS) to which was added endothelin 
10 nmol~! with or without an endothelin receptor antagonist. 
These were the mixed ETA/ETB peau Bosentan 
(10umol~'}, the ETA antagonist BQ123 (3umol”'), and the 
ETB receptor antagonist BQ788 (3 umol™'). A similar series of 
cells cultured in 25 per cent and 15 per cent FCS acted as 
negative and positive controls respectively. Cell counts were 
performed in duplicate every second day and the drugs and 
media were replaced in the remaining wells, Each experiment 
lasted for 12 days and was repeated in cells from eight differe 
patients. 

Results Cell proliferation was expressed as a ratio of the amount 
of growth of each group to the amount of growth in the 2-5 per 
cent FCS control. Endothelin produced a median (range) growth 
ratio of 1-5 (0-9-1-9), Bosentan produced a median (range) 
ee ratio of 0-9 (0-6-1-5). That of BQ788 and BQ123 was 0-9 
(07-13) and 1-0 (08-13) respectively. All the antagonists 
significantly reduced endothelin-induced smooth muscle cell 
proliferation (P=0-02, Wilcoxon test) but there was no 
significant difference between each antagonist. 

Conclusion Endothelin-induced proliferation of smooth muscle 
cells isolated from human saphenous vein can be mediated via 
both ETA and ETB receptors. 


Hyperhomocysteinaemia is associated with abdominal 
aortic aneurysm 


S. Caldwell, S. C. Martin*, A. C. Hilton*, W. A. Bartlett®, 
A. F. Jones and D. A. Mosquera, Departments of Surgery 
and *Clinical Chemistry, Birmingham Heartlands Hospital, 
Birmingham, UK 


Background Hyperhomocysteinaemia is a recognized risk factor 
for premature peripheral vascular disease, No previous study has 
examined an association with abdominal aortic aneurysms 
(AAA}, despite anecdotal reports of aneurysms in patients with 
homocystinuria, The aim of this case-controlled study was to 
determine the prevalence of hyperhomocysteinaemia in patients 
with AAA, 

Methods Plasma was separated and frozen within Ih of 
venepuncture from fasting subjects and controls. Homocysteine 
(HCY) was measured in a high-pressure liquid chromatography 
assay with electrochemical detection. Control results were 
logarithmically transformed to give a reference ag (mean 

+ two standard deviations) of 8-86-1425 pmol I> 
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Resulis Results are as follows: 


ltr mae 





Te a rea en re 


11-30 (9-37-1407) 


wether a arama mama ang rk RH VA ARO oO tne Aap erie a RARAN A i st 


HCY {umol i‘) 17-5 (1290-18-50) 





Vamies are median (interquartile range). P =00109 versus 
cortrols (Mann-Whitney U test) 


Hyperhomocysteinaemia (HCY greater than 14-25 umoli i) 


Conclusion This is the first report of an association between 
hyperhomocysteinaemia and AAA. More patients are required 
for confirmation, but these findings raise the possibility of 
managing small aneurysms, and patients at risk with vitemin 
supplements, 


Increased expression of the endothelial specific Tie-1 
receptor by hypoxia 


M. J. McCarthy, D. Hughes, M. Crowther, N. Brindle and 
P. R. F. Bell, Department of Surgery, University of Leicester 
Leicester, UK 


Background Tissue ischaemia is a common and important 
preblem, especially in the lower limb. A novel treatment 
currently showing promise in clinical trials is to revascularize the 
limb by stimulating new blood vessel growth with angiogenic 
growth factors, notably vascular endothelial growth fector 
(VEGF). A major limitation of this approach is that VEGF only 
activates initial stages of vessel growth and produces immcture 
vessels prone to thrombosis and leakage. Maturation to patent 
vessels requires activation of another set of receptors, those for 
Tic. Tie-1 and Tie-2 are endothelial cell-specific tyrosine kinase 
receptors. However, nothing is known about the factors which 
coatral the level of Tie-] or its ligands in the ischaemic or 
revascularizing limb. The aim of the study was to determine 
whether expression of Tie-1 or its ligands is modulated in 
endothelial cells by hypoxia and VEGF, conditions which are 
encountered in the ischaemic and VEGF revascularizing limb. 
Methods Bovine aortic endothelial cells were subjected to 
hypoxic conditions for varying lengths of time (0-24 h). Tie-1 
expression was analysed by Western blotting. 

Results Tie-1 expression increased almost fourfold (P = 0-017) 
after 24 h of hypoxia. A similar increase was observed following 
stimulation with VEGF. Using a technique based on the 
measurement of Tie-1 ectodomain binding, Tie-1 ligand 
expression was shown to be insensitive to hypoxia. 

Cenclusion These data demonstrate, for the first time. that 
hypoxia and VEGF upregulate the expression of Tie in 
vascular endothelium, If this occurs in vivo, it suggests that 
existing and newly forming blood vessels in the ischaemic limb 
are likely to have increased sensitivity to Tie ligands. The ability 
to activate this system, with either endogenous or exogenous 
ligand, is likely to lead to vessel maturation and the formatien of 
patent vessels. 


Cerebral cytokine production during carotid surgery: 
markers of a significant ischaemic insult 


T. A. J. Calvey, S. P. Cavanagh. S. M. Parkin, S. Estdale, 
A. L D. Mavor, S. Homer-Vanniasinkam and M. J. 
Gough, bascular Surgical Unit, The General Infirmary at 
Leeds, Leeds and Department of Biomedical Scieaces, 
Bradford University, Bradford, UK 


Background The proinflammatory cytokines interleukin (EL) 6 
amd IL-8 are produced as part of the acute-phase response to 
ischaemta-reperfusion in skeletal muscle and myocardium and 
may influence both the local and systemic leucocyte response to 
the ischaemic insult. It is unknown whether a similar response 


occurs following temporary occlusion of the carotid vessels 
during carotid endarterectomy (CEA). 

Methods Cerebral cytckine production was assessed in venous 
samples obtained from the ipsilateral jugular bulb before cross- 
clamping the carotid vessels (T,) and at 4h (T,) and 24h (T.,) 
following reperfusion in 18 patients undergoing CEA (nine 
under general anaesthesia, nine under local anaesthesia). II-6 
and IL-8 levels were compared with systemic levels in 20 controls 
(minor elective surgery, no ischaemia—reperfusion) measured 
following induction of general anaesthesia and at the same times 
after operation. 

















Results 
IL-6 IL-8 
Control CEA Control CEA 
T, 20-4) 10-3(3-7) 611-1) 0-8(0-4) 
T, 29-9(5-7) 98-2(24-0) 8:8(2'5) 11-6(3-6) 
Ta 26-0(3-9) 68°3(8-5) 11-7(4-8) 22-1(4°7) 





Values are mean(s.d.) 


Following CEA there was a significant rise in cerebral IL-6 

and IL-8 production compared with precross-clamp levels (T, 
and Ta, P<0-0001). These levels were also significantly higher 
than those in the control patients (T, IL-6: P < 0-0005; T, IL-6: 
P<0-0001, IL-8: P<0-02). There was a non-significant trend 
(P<0-2) to suggest that cytokine production, and therefore the 
ischaemic injury, was less in patients given local anaesthesia for 
CEA. 
Conclusion These results confirm that CEA results in significant 
cerebral ischaemia. The effectiveness of potential cerebral 
protection strategies could be assessed by determining the 
cytokine response to surgery. 


Smoking and shear stress-induced endothelial cell anoikis 
may be prevented by the amino acid taurine 

E. Fennessy, J. H. Wang, C. Kelly and D. Bouchier- 
Hayes, Royal College of Surgeons in Ireland, Department of 
Surgery, Beaumont Hospital, Dublin, Ireland 


Background Vascular endothelial cells (ECs) require attachment 
to the extracellular matrix (ECM) for growth and survival. Loss 
of this anchorage by disruption of the ECM results in anoikis, or 
apoptosis from lack of anchorage. Anoikis may be the result of 
either mechanical or chemical stresses. Smoking-induced 
endothelial damage has previously been shown to increase the 
number of circulating ECs. It is not clear whether such cells are 
apoptotic or necrotic. Cigarette smoking increases shear stress 
(SS) and oxidant-mediated EC damage. The authors have 
previously demonstrated that the amino acid taurine can reverse 
the abnormal function of ECs in smokers and can prevent 
oxidant-mediated EC apoptosis in vitro. It was hypothesized that 
(1) increases in SS # vitro result in increased EC death by 
apoptosis and that (2) taurine treatment of young smokers may 
prevent the increase in apoptosis induced by cigarette smoking. 
Methods Seven healthy smokers with a self-reported smoking 
history of 2 pack-years and 11 control non-smoking subjects were 
studied. Circulating carcasses of ECs were isolated from 
peripheral blood samples and counted by the method of 
Hladovee and Rossman. Cells were stained with fluorescein- 
labelled antihuman factor VII monoclonal antibody to confirm 
the identity of these ECs. Apoptosis of the cells was assessed 
with the terminal deoxynucleotidyl —transferase-mediated 
2'-deoxyuridine 5'triphosphate nick end labelling technique. 
Samples for the estimation of EC desquamation were taken 
before and after inflation and subsequent deflation of a cuff to 
200 mmHg for 2 min (7 = 8), and before and after treatment of 
smokers with taurine 1-5 g day! for 5 days (7 = 7). 
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Results 





Smokers 
+ taurine 


Increase Non- 


À Baseline in SS smokers Smokers 








No. of — 1-06(0-29) 2-4(0-77)* 0-93(0-42) 3-29(1-43)} 1110-59 


apoptotic — 
cells per 
0-9 pul | 





non-smokers; $P = 0-006 versus smokers 


Conclusion This study reveals that acute increases in SS and 

ic cigarette smoking induce anoikis. The amino acid taurine 
-capability to prevent EC apoptosis and may have an 
important role in EC functioning and survival. 










l 1 abdominal aortic aneurysm is associated with 

inhibition of systemic fibrinolysis 

D. J. Adam, W. P. Stuart, C. A. Ludlam, C. V. Ruckley 
| ¥. Bradbury, University Departments of Surgery and 

Haematology, Royal Infirmary, Edinburgh, UK 


Background It has been suggested that ruptured abdominal 
aortic aneurysm (AAA) is associated with systemic fibrinolysis 
and that haemorrhage may be limited by antifibrinolytics such as 
aprotinin. For the first time, thrombin generation and systemic 
fibrinolysis in patients undergoing repair of ruptured and intact 
AAA was examined. 

Methods Ten patients undergoing repair of ruptured AAA and 
nine patients undergoing repair of intact AAA were studied. 
Tissue plasminogen activator (t-PA) activity, plasminogen 
activator inhibitor (PAI) activity and prothrombin fragment 
(PF) 1+2 were measured before operation, immediately before 
and 5 min after aortic clamp release and 24 h after operation. 


faa 










Results Before operation rupture was associated with 
significantly increased PAI activity (median (range) 365 
(20-6~38:8) versus 8-2 (3:-2-21-7) units ml’ for non-rupture; 
P<0-001, Mann-Whitney U test) and significantly decreased t- 
PA activity (median (range) 012 (006-043) versus 0-49 
(0-14-3-2) units ml~' for non-rupture; P< 0-H). In both groups 


a significant increase in PF 1+2 above the normal 
~]-Inmoll°') but this was significantly greater in 
s with rupture (median (range) 9-0 (54-116) versus 2-2 
(0-7-7-1) -onmoli-'; P<0-001). These changes persisted 
throughout the course of surgery. 
Conclusion Ruptured AAA is associated with systemic thrombin 
generation and inhibition of systemic fibrinolysis. These data do 
not support the use of antifibrinolytic therapy in patients 
operated for ruptured AAA. 





Geneti analysis of breast tumours by comparative 
genomic hybridization 

R. L. Loveday, J. Greenman, P. J. Drew, J. R. T. Monson 
and M. J. Kerin, Department of Surgery, Academic Surgical 
Unit, University of Hull, Cottingham Road, Huli, UK 


Background Molecular genetic studies have identified several 
mutations, chromosomal deletions and amplifications in breast 
cancer. However most techniques limit analysis to one gene or 
chromosomal region. This study concentrated on the entire 
genome using a new technique, comparative genomic 
hybridization (CGH). 

Methods CGH is based on the competitive hybridization of two 
differentially labelled DNA samples to normai metaphase 
spreads. Tumour DNA is labelled with a green fluorochrome and 
normal reference DNA is labelled with a red fluorochrome. 
Image analysis compares the intensity of the green to red 
staining and calculates the ratio thus allowing copy miumber 
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changes to be identified throughout the genome. Fifteen 
consecutive breast tumours were studied. All were staged. 
according to standard tumour node metastasis classification. 
Reference DNA was extracted from the patients’ lymphocytes 
and, in order to distinguish between somatic and germline — 
mutations, the tumour specimens were also compared using | 
standard reference DNA (Vysis). = 
Results Recurrent regions of amplification involved 1q (12 of 
15), 3g (nine of 15), 5q (eight of 15), 12p (eight of 15) and 20p | 
(nine of 15). The means(s.d.) number of amplifications per 
tumour was 12:7(6-4), involving 8-5(3-3) chromosomes in each 
tumour, Recurrent regions of deletion involved 17p (seven of 15) 
and 15p (seven of 15). The mean(s.d.) number of deletions per 
chromosome was 10(4-2), involving 5-1(3°8) chromosomes in 
each tumour. The greatest number of aberrations (30) was found 
in a T; tumour. The sites of most of the copy number changes 
were distinct from those of currently known cancer genes. 
Conclusion These results have implications for future studies 
and suggest a multistep and multigene involvement tn breast 
carcinogenesis. 


Lack of correlation between failure of gut barrier function 
and sepsis following major surgery 


S. Kanwar, A. C. J. Windsor, P. M. Murchan, S. Elhasani, 
S. Perry, P. J. Guillou and J. V. Reynolds, Professorial 
Surgical Unit, St. James’s University Hospital, Leeds, UK 


Background Failure of the gut mucosal barrier to exclude 
bacteria and endotoxin from the portal and systemic circulation 
is incriminated in the development of sepsis and multiple organ 
failure. There are compelling animal data to support this thesis, 
but corroborative clinical evidence is sparse. Patients undergoing 
major resectional surgery were investigated to determine the 
relationship of circulating endotoxin to intestinal permeability 
and outcome of sepsis. i 
Methods Fifty-six patients undergoing curative resectional 
surgery for upper gastrointestinal malignancy were monitored for 
30-day septic morbidity (intra-abdominal abscesses/empyema and 
pneumonia). Intestinal permeability, C-reactive protein (CRP} 
and serum immunoglobulin (ig) antiendotoxin (EndoCAb} 
antibodies were determined before operation (PRE) and on 
postoperative day 1 (POD1). 














Results 
Sepsis No sepsis 
(n = 20) (n = 36) Py 
Intestinal permeability” 
PRE 0-06(1-16) 0-06(0-18) 0-66 
POD] 0-18(3-83) O-18(0-87) 053 
Serum CRP (mg 1f) 
PRE 7-7(261) 10°5(40-3) 0-51 
PODI 125-8(38-7) L17-1(45-2) 077 
leM EndoCAb (MU ml’) a 
PRE 96(116) 154(139) O27 5 
PODI 85(62) 92(75) 0-49 





Values are median (s.d.). *Lactose:mannitol ratio. *Mann- 
Whitney U test 


There was no significant difference in intestinal permeability, 
CRP and endotoxin exposure before operation and on the day 
after surgery between the two groups. Logistic regression analysis 
did not identify a significant association between intestinal 
permeability, CRP and level of endotoxin with septic outcome. 
Conclusion Patients who developed sepsis following major upper 
gastrointestinal surgery did not differ before surgery with respect 
to intestinal permeability, acute-phase response and endotoxin 
exposure, compared with patients who did not develop sepsis, 
Moreover, the magnitude of change in all the parameters on the 
first postoperative day did not differ in the two groups. There is 
no support from this study to incriminate the measured changes 
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in gut barrier function or endotoxin exposure to the development 
of sepsis. 


Dynamic real-time magnetic resonance imaging for occult 
groin pain 


S. Gould, G. Lamb, N. Vaughan, W. Gedroyc. A. 
Mansfield and A. Darzi, Academic Surgical Unit, Imperial 
Coilege of Medicine at St Mary’s and Centre for Biolosscal 
and Medical Systems, Imperial College, London, UK 


Background Persistent groin pain without clinical signs $ a 
difficult diagnostic problem. Some patients have occult inguinal 
hernias, but others have musculotendinous injuries not 
necessarily requiring surgery. No existing imaging modality is 
sufficiently sensitive to reliably distinguish the two. Therefore the 
negative surgical exploration rate is high. Interventional 
magnetic resonance (IMR) units allow real-time imaging in 
physiological positions and during muscular exertion. This sudy 
aimed ta develop an IMR imaging technique to aid 
differentiation of the conditions. 

Methods Ten patients (eight male, two female) were studied in a 
O-S-T General Electric Signa SPIO IMR apparatus. Three had 
obvious inguinal hernias, one a cord haematoma following 
previous hernia repair and six occult groin pain without physical 
signs. Static imaging (T1/T2 fast spin echo (FSE), fast gracient 
recalled (FSPGR) and short tau inversion recovery (STIR)) was 
performed with the patient supine for detailed anatomical 
examination and differentiation of structural from inflammetory 
lesions. Dynamic real-time imaging (FSPGR, acquisition ime 
28} was then performed with the patient supine and kneelirg at 
rest and during a Valsalva manocuvre. 

Results All patients tolerated the procedure. The sac and defect 
in the fascia transversalis (FT) were clearly seen in TI FSE and 
FSPGR images in the three obvious hernias. The sacs could be 
seen moving in and out of the defect on dynamic imaging. STIR 
images were normal. The cord haematoma was differentiated 
from recurrent hernia by a normal FT and high signal on T2 and 
STIR imaging. Of the remaining six patients without physical 
sigas imaging revealed one indirect sac in a 30-year-old man 
which was confirmed at surgery. In one man (aged 31 years) doth 
imaging and surgical exploration revealed no abnormality. The 
remaming two men (aged 29 and 32 years) had high STIR signals 
in the posterior rectus, consistent with muscular injury, and no 
hernial defect. The remaining two women (aged 43 and 57 years) 
had high STIR signals at the inguinal ligament’s insertion or the 
pubis. These patients were treated conservatively, 

Conclusion This study has shown that dynamic IMR imaging can 
detect and differentiate both clinically apparent and occult groin 
hernias from musculotendinous injuries. This may reduce the 
negative surgical exploration rate for such patients in the future. 


Incidence of anal sphincter injury during childbirth has 
been overestimated 


A. Varma, J. Gunn, S. W. Lindow? and G. S. Duchie, 
Academic Surgical Unit, Castle Hill Hospital, Cottingiam 
and *Academic Department of Obstetrics and Gynaecology, 
The University of Hull Postgraduate Medical School, Hull, 
UK 


Background Anal sphincter injury is thought to be preseat in 
nearly half of multiparous women who have had vaginal 
dejiveries, Symptoms of such trauma are thought to affect nearly 
a quarter of multiparous women, This not borne out by current 
clinical practice. 

Methods Eighty pregnant women were assessed antenatally asing 
a symptomatic questionnaire, endoanal ultrasonography and 
anorectal manometry. They were re-evaluated between 6 and 
12 weeks after delivery. All examinations were carried out by the 
same investigator, All modes of delivery were encountered. 


Results Antenatally, there were no instances of faecal urgency or 
incontinence. Sonography revealed intact sphincters in all women 
and anal canal resting pressure and squeeze pressure (MSP) 
were within this laboratory’s normal range. Two women reported 
postnatal faecal urgency; there were no new sphincter defects 
identified and postnatal manometry results were not significantly 
different to antenatal values. 

Over a 6-week period and using the same methods of 
evaluation, a further 159 women were assessed within 72h of 
delivery. Of this group, one woman developed faecal urgency but 
there were no reports of faecal incontinence. No third-degree 
tears occurred. 








Vaginal Forceps  Caesarian section 
(n=114) (n=6) (n = 39) 
Sonographic defects 10 (8-8) 3 0) 





Values in parentheses are percentages 


Median MSP was significantly lower in the 15 women who 

sustained an anal sphincter injury compared with that in the 144 
who did not (interquartile range 35-58) versus 78 
(65-103) cem H,O; P< (0005). 
Conclusion These results indicate that anal sphincter trauma is 
an uncommon complication of vaginal delivery and symptoms of 
sphincter dysfunction affect less than 1 per cent of these 
deliveries. They provide compelling evidence that previous work 
has overestimated the incidence and should be updated. 


Prognostic significance of flap recurrence following 
mastectomy for breast cancer 


G. J. Byrne, C. S. Bronder, R. Swindell, L. Ashcroft, A. 
Howell and N. J. Bundred, University Hospital of South 
Manchester. Manchester, UK 


Background The management of flap recurrence after 
mastectomy for breast cancer remains controversial. 

Methods Between 1976 and 1991, 3310 mastectomies were 
performed for breast cancer in one unit. An overall recurrence 
rate of 97 per cent was observed with a mean follow-up of 12-2 
(range 5-20) years. Flap recurrences following mastectomy for 
T-T; tumours without radiotherapy were identified (n = 256) 
and were examined to determine the factors predicting survival 
after flap recurrence. Single spot recurrence was treated by 
simple excision whereas those with multiple spot and field 
change recurrence received radiotherapy and systemic hormone 
therapy or chemotherapy. Statistical analysis was by 7° test or 
Student's 7 test. 

Results Nodal status at presentation (P<0-05), time to 
recurrence and presence of concurrent disease influenced 
survival. Five-year survival for women with concurrent disease at 
the time of flap recurrence (45 per cent) was poor compared 
with that in women without concurrent disease (55 per cent) 
(P<0-0001). Early recurrence (within 12 months of primary 
surgery) correlated with poor survival (P<0-0001) even allowing 
for concurrent disease (P < (0-001). The type of recurrence (single 
spot, multiple spot or field of change) did not influence survival 
and the frequency of concurrent disease with flap recurrence did 
not depend on the time interval between diagnosis and 
recurrence. 

Conclusion Flap recurrence occurring in the first year following 
mastectomy for breast cancer predicts poor survival. All flap 
recurrences have a high chance of concurrent systemic disease 
and therefore all require systemic therapy. 
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Importance of negative microscopic margins in the 
multimodality therapy of oesophageal cancer 








Griffin, N. Noonan, D. Hollywood, N. Keeling, J. V. 
Reynolds and T. P. J. Hennessy, Departments of Surgery, 


Gastroenterology and Pathology, St James Hospital, Dublin, 
Ireland ~ 

Backgrot nd Positive microscopic margins after major cancer 
r cure adversely affect prognosis. Multimodal therapy 
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sophageal cancer compared with surgery alone. His 
possible that the benefit of this neoadjuvant approach is in part 


due to ri 


\ pathological re-review was performed of 212 patients 
phageal carcinoma who underwent multimodal therapy 
r surgery alone (n= 108), as part of randomized 


clinical s. Patients within both groups with microscopic 
margin involvement were compared for disease recurrence. 

Results Margins were microscopically involved in 13 per cent of 
patients treated by multimodal therapy compared with 38 per 


t se who had surgery (P = 00001). Twenty-six per cent 
had a complete pathological response. At a median follow-up of 
16 months, patients with clear margins had a recurrence range of 
43 per cent (multimodal) and 73 per cent (surgery) (P = 0-0003). 
There significantly reduced recurrence in patients with 
positive margins receiving multimodal therapy (38 per cent) 

ipared with patients who had surgery only (89 per cent) 
(P = 0-007). 


Conclusion The benefit of multimodality therapy in patients with 
clear margins remains highly significant when patients with 
positive margins are excluded. Neoadjuvant therapy increases the 
number of curative resections compared with surgery alone. The 
consequences of involved margins are also reduced. with 
decreased rates of recurrence, suggesting that the neoadjuvant 
approach may alter the biology of residual tumour cells. 










ıl targeted delivery of a suicide gene to the liver: 

plastic strategy 

E. A. Hirschowitz, H. A. Naama, M. D. 
ñ, R. G. Crystal and J. M. Daly, Department of 
he New York Hospital-Cornell Medical Center, 
USA 

Background Cytosine deaminase (CD) is a bacterial enzyme that 
converts the non-toxic agent 5-fluorocytosine (5-FC) to the active 
srapeutic agent 5-fluorouracil (5-FU). Adenoviral vector 
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(Ad.) containing the CD transgene (Ad.CD) can be used to 
generate high local concentrations of 5-FU, when combined with . 
systemic 5-FC administration. Using this strategy in a flank 
tumour model of murine pancreatic cancer the authors have 
previously demonstrated limited efficacy in vivo after direct 
intratumoral injection of Ad.CD. It was postulated that efficacy 
is limited because of efflux of Ad. from the tumour into the 
circulation after direct intratumoral injection, followed by | 
preferential uptake of circulating Ad. by the liver, which- 
has numerous Ad. receptors. It was hypothesized that Ad. 
hepatotropism could be used to treat hepatic tumours using the 
Ad.CD, 5-FC strategy. 

Methods Mice were randomized into four groups (= 6). 
Solitary hepatic tumours were established by injecting 10° Pan02 
cells into the right lobe of liver. At 48 h Ad.CD was administered 
intravenously. At 72h 5-FC was administered daily for 6 days. 
Mice were killed on day 15, and tumour growth compared with 
that in controls. 

Results The figure shows the effect of Ad.CD on solitary hepatic 
tumour growth. Treatment with Ad.CD and 5-FC resulted in 
significant inhibition in the growth of Pan02 within the liver 
(P <0-005, analysis of variance). 

Conclasion These data demonstrate that adenoviral 
hepatotropism may have potential use for the treatment of 
hepatic tumours, 


Fluorescence detection of dysplasia and cancer 


M. A. Jahan, I. S. Tait, E. L. Newman and A. Cuschieri, 
Department of Surgery, Ninewells Hospital and Medical 
School, Dundee, UK 3 


Background 5-Aminolaevulinic acid (ALA) is a fluorescent 
photosensitizer which has been used to enhance the early 
detection of cancer and dysplasia with encouraging results. — 
However, it has not been evaluated in the upper gastrointestinal 
tract where it may aid the endoscopic surveillance of 
precancerous conditions such as Barrett's oesophagus. The result 
of an ongoing study of ALA-induced fluorescence in the upper 
gastrointestinal tract is reported. 

Methods Informed consent from patients and local ethics 
committee approval for the study was obtained. Thirteen patients 
with histologically confirmed mucosal cancer (eight oesophageal, 
five gastric) undergoing surgery were studied. Each patient 
received oral ALA 3-20mgkg™' 4-9h before surgery. 
Fluorescence was stimulated on specimens and correlated with 
histology (gold standard). Cancer and severe dysplasia were 
grouped together as abnormal; Barrett’s metaplasia was grouped 
with normal. 

Results The spectroscopic characteristics of fluorescence 
confirmed tissue uptake of ALA. There were 105 random 
biopsies from fluorescent and non-fluorescent mucosa (40 
normal, 12 Barrett’s, eight severe dysplasia and 45 cancer). All 
biopsies from normal and Barretts mucosa exhibited 
fluorescence and all except one specimen of severe dysplasia and 
five cancers did not fluoresce. Based on this, the sensitivity and 
specificity of negative fluorescence for predicting cancer and 
severe dysplasia were 89 per cent and 100 per cent respectively. 
Conclusion Previous studies in the skin, lung and bladder have 
demonstrated selective fluorescence in abnormal tissues. 
However, in this study fluorescence was absent in the vast 
majority of abnormal mucosas and present in all normal mucosa 
samples. The presence or absence of fluorescence predicted 
cancer and severity with a high degree of accuracy. Therefore, 
ALA-induced fluorescence may have a potential role in the 
endoscopic surveillance of patients at a high risk of developing 
upper gastrointestinal cancer. 
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Tumour length predicts response to neoadjuvant 
chemoradiotherapy in oesophageal adenocarcinoma 


E. D. Mulligan, T. N. Walsh, B. Dunne, T. Purcell, M. 
Griffin, N. Noonan, D. Hollywood, N. Keeling, J. V. 
Reynolds and T. P. J. Hennessy, Departments of Surgery, 
Gastroenterology and Pathology. St James Hospital, Dublin, 
Ireland 


Background Multimodality therapy (neoadjuvant chemoradio- 
therapy) confers a survival advantage compared with surzery 
alone in oesophageal adenocarcinoma. This managerent 
Strategy could be further optimized if the factors predicting 
response or resistance to this neoadjuvant approach were 
elucidated. With this aim a detailed clinical, pathological and 
treatment re-review was performed, comparing neoadjuvant 
responders with non-responders. 

Methods Patients (n=63) were categorized as responders 
(a= 32) or non-responders (#=31) to multimodality the-apy 
based on pathological evaluation of the resected specimen. 
Responders (T,Ny.,, PT Nop pT:N,) were compared with aon- 
responders (PTN; pT.Ny_,) for the following variables: age, sex, 
inital tumour length and differentiation, associated intes-inal 
metaplasia, weight loss (more than 5 per cent before treatment), 
initial serum albumin level, and post-treatment  radietion 
fibroblasts, and tissue and vascular fibrosis. 

Results Initial tumour length (mean 42 (responders) versus 
“O cm (non-responders); P = 0-0063, Wilcoxon test) was the sole 
factor significantly associated with lack of response to the 
neoadjuvant regimen. The presence and intensity of post- 
treatment vascular and fibroblast changes (P = 0-3, Fisher's exact 
test) did not correlate with response. 

Coaclusion The mural extent of tumour was significantly 
associated with treatment response. This may reflect a tumour— 
host relationship for larger tumours promoting catabolism and 
countering effective treatment responses. 


Cytokine gene polymorphism and disease severity in acute 
pancreatitis 


J. J. Powell, J. A. Ross, K. C. H. Fearon and A K. 
Siriwardena, University Department of Surgery, Royal 
Infirmary of Edinburgh, Edinburgh, UK 


Background Monocyte proinflammatory cytokine secretion 
mediates disease severity in acute pancreatitis. Cytckine 
secretion is determined by a combination of environmental and 
genetic factors. Polymorphisms identified in the tumour necrosis 
factor (TNF) and interleukin (IL)-] gene loci correlate with 
levels of monocyte cytokine secretion in vivo and are markers of 
disease severity in inflammatory conditions. For each condition 
allele 2 appears important. This study assessed whether these 
cytokine gene polymorphisms correlate with disease severiy in 
acute pancreatitis. 

Methods Leucocyte DNA was isolated from a consecutive series 
of 124 patients with acute pancreatitis. Molecular techniques 
were used to determine TNF, IL-1 8 and IL-1 receptor antagonist 
genotypes. Disease severity as defined by Atlanta criteria was 
mild in 78, severe in 42 and four had local complications aone. 
The aetiological agent was gallstones in 46, alcohol in 42, 
idiopathic in 22 and l4 ‘other’. Statistical analysis was by 7 test 
(contingency tables for categorical data). 

Results There were no significant differences in genctype 
frequency distributions nor were there significant differences in 
the distribution of TNF allele 2, IL-1f allele 2 and IL-1 receptor 
antagonist allele 2. There was no significant difference ir the 
distribution of these alleles between patients with mild disease 
and those with severe disease. 

Conclusion These results show no association between the 
cytokine gene polymorphisms studied and disease severity in 
acute pancreatitis, 


Membrane-type matrix metalloproteinase 1 expression in 
gastric cancer: a new target for therapy 


G. Tierney, H. M. Collins, J. H. Scholefield and S. A. 
Watson, Department of Surgery, University Hospital, 
Nottingham, UK 


Background The matrix metalloproteinases (MMPs) are a family 
of proteolytic enzymes which regulate extracellular matrix 
turnover and are implicated in tumour growth and metastasis. 
Their inhibition is an attractive therapeutic concept. Studies of 
broad-spectrum MMP inhibitors (MMPIs) in advanced gastric 
cancer have been limited by side-effects. A selective inhibitor 
might be more efficient. Reverse transcriptase—polymerase chain 
reaction was used to quantify the relative amounts of MMPs, 
membrane-type MMPs (MT-MMPs) and tissue inhibitors of 
MMP (TIMPs) in gastric tumours and the findings were 
confirmed using gelatin zymography. 

Methods Gastric carcinoma tissue and normal mucosa were 
taken from 20 resections. Messenger RNA (mRNA) was 
extracted and reverse transcribed to complementary DNA. 
Competitive polymerase chain reaction was performed with a 
gene-specific external standard. Results were normalized to 
glyceraldehyde-3-phosphate dehydrogenase. Zymography was 
used to show the active and inactive forms of MMP-2 and MMP- 
9 








Results 

mRNA Median tumour Median normal P7 
MMP-2 74x107 IX 10° 0-0166 
MMP-9 3-8 x 100° 1x10 n.s. 
MT-MMP-1 65x10 {x10 0267 
TIMP-1 53x10 1x10 n.s. 
TIMP-2 L3x 10° Sx 10° ns. 





n.s.. Not significant. “Wilcoxon test 


Gelatin zymography showed both forms of MMP-2 and MMP- 
9 in the tumour samples but inactive species only in the normal 
mucosa, 
Conclusion These techniques give a relative level of each 
enzyme within a tumour sample. Comparing tumour with normal 
tissue reveals a significant difference for MMP-2 and its activator 
MT-MMP-1. Zymography demonstrates active MMP-2 in the 
tumours only. An appropriate MMPI might be one specifically 
against MT-MMP-1. This would prevent the subsequent 
activation of pro-MMP-2, which has a well established role in the 
process of tumour growth and metastasis. 


TPR-MET oncogenic rearrangement is involved early in 
gastric carcinogenesis 


S. Ramesh, S. McMillan, C. Chadwick and P. McCulloch. 
Department of Surgery, University of Liverpool, Liverpool, 
UK 


Background c-met, which encodes the hepatocyte growth factor 
receptor, can occur in a truncated mutant form spliced to a 
translocated promoter region (TPR-MET). This form of the 
receptor is constitutively activated, and is widely believed to be 
important in carcinogenesis, largely from evidence obtained in 
vitro and transgenic expression in mice. The relative frequency of 
TPR-MET expression in human gastric carcinomas and normal 
mucosa is unknown, TPR-MET messenger RNA expression in 
gastric carcinomas, associated ‘normal’ mucosa and mucosa from 
patients with histologically and bacteriologically normal stomachs 
was studied. 

Methods Amplifiable complementary DNA was obtained by 
reverse transcription of transfer RNA extracted from N-methyl- 
N'-nitroso-guanidine human osteosarcoma cells, 35 gastric 
cancers, 28 associated ‘normal’ and 18 histologically normal 
stomachs. “Hot-start’ nested polymerase chain reaction (PCR) 
was performed, and the products electrophoresed, stained and 
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pe 


examined under ultraviolet light. The PCR products were 


sequenced, 
Results Results are shown in the Table. 





TPR-MET TPR-MET 





positive negative F 
Gastric cancer (n =35) 26 9 
19 9 0-13*, 0-264 


10 (Hi 








nunaa 


*Fisher’s exact test, Paired 1 test 


Conclusion TPR-MET rearrangement is found in a high 
proportion of gastric cancers and associated non-malignant 
mucosa. It is frequently present in normal mucosa without 
Helicobacter pylori infection. These findings implicate TPR-MET 
in the very early stages of human gastric carcinogenesis. 


Reduction in membranous expression of /-catenin 
predicts poor survival in gastric cancer 

S. Ramesh and P. McCulloch, Department of Surgery, 
University of Liverpool, Liverpool, UK 





Background f-catenin, a component of the E-cadherin~—catenin 
cell adhesion complex, also plays a separate intracellular 





sections from 40 gastric cancers was performed for E-cadherin, 
and x- arid p-catenins using microwave unmasking and a biotin- 
avidin technique. Clinical data were obtained from case records, 


Results Abnormalities of intracellular f-catenin staining were 
rare in gastric cancer (two of 40). Reduced membranous 
expression occurred in ten of 12 diffuse and eight of 28 intestinal 
tumours (P= 00014). It was associated with poor differentiation 
(P = 0-0015) and short survival (P = 0-032), but not with age. sex, 
tumour size or nodal status. Reduced E-cadherin membrane 
expression was associated with lymph node metastasis {P= 02). 
Neither E-cadherin nor z-catenin expression correlated with 
survival. © 

Conclusion Reduced membranous expression of /-catenin 
predicts poor prognosis in gastric cancer, whilst ectopic 
intracellular expression is rare. The apparent differences in 
f-catenin expression from those found in colonic cancer merit 
further study. 


Loss of heterozygosity on chromosome 17p predicts 
carcinogenesis progression in patients with Barrett's 
oesophagus 

K. Dolan, J. Gosney, S. J. Walker, R. Sutton and J. K. 
Field, Department of Surgery, Royal Liverpool University 
Hospital, Liverpool, UK 

Background Endoscopic surveillance for adenocarcinoma in 
patients with Barrett's oesophagus is time consuming and costly, 
with one cancer detected in every 175 patient-years of follow-up. 
Genetic abnormalities, including loss of heterozygosity (LOH) at 
the sites of tumour suppressor genes, have been detected in 
malignant and premalignant Barrett's oesophagus, and the aim 
of this study was to determine the feasibility of LOH analysis as 
a method of identifying which patients with Barrett's oesophagus 
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are at greatest risk of adenocarcinoma, and therefore in greatest 
need of regular endoscopy. 

Methods LOH analysis was performed by polymerase chain: 
reaction and gel electrophoresis on endoscopic biopsies from 48. 
patients in a Barretts surveillance programme. Fourteen. 
microsatellite primers located at known or putative tumour _ 
suppressor genes on chromosomes 3p (VHL), 5q (APC), 9p. 

(CDKN2), lip, 13q (Rb), 17p (p53), 17q and 18q (DCC), and 
shown previously to detect frequent LOH in oesophageal 
adenocarcinomas, were used in the analysis. The patients were 
followed endoscopically and histologically for a median of 
3-5 years. 

Results LOH was detected in nine patients. Three patients with 
LOH on chromosome 5q or 9p did not progress beyond 
metaplasia. LOH on chromosome 17p was detected in six 
patients, all of whom demonstrated carcinogenesis progression 
(low-grade dysplasia (four patients), high-grade dysplasia (one) 
and adenocarcinoma (one)). | 

Conclusion LOH on chromosome 17p identifies patients with 
Barrett's oesophagus at greatest risk of carcinogenesis 
progression, and therefore at greatest need of regular endoscopic 
surveillance, 


Intestinal metaplasia at the oesophagogastric junction and 
cardia in symptomatic patients 

J. P. Byrne, S. Bhatnagar*, G. R. Armstrong*, B. Hamid? 
and $. E. A. Attwood, University Departments of Surgery 
and *Pathology, Hope Hospital and Department of 
Pathology, Trafford General Hospital, | Davyhulme, 
Manchester, UK 


Background The incidence of adenocarcinoma around the 
oesophagogastric junction (OGJ) is increasing, and many. of 
these cancers arise in association with areas of intestinal 
metaplasia (IM). Barretts oesophagus, characterized by IM over 
more than 3cm of the oesophageal lining, is associated with a 
significantly increased risk of developing adenocarcinoma. 
Metaplastic changes may involve shorter segments of the lower 
oesophagus (less than 3cm) and may not be detected on — 
endoscopy or with routine histological techniques. The aims of 
this study were to define and compare metaplastic changes at the 
OGJ with those at the cardia and to identify the true prevalence 
of Barretts oesophagus, short-segment Barrett's and microscopic 
IM in a population of symptomatic patients attending for open 
access endoscopy. 

Methods Some 225 patients had gastroscopy, and any clinically 
indicated biopsies were taken. In addition, three further sets of 
endoscopic biopsies were taken from each patient, at 3-cm 
intervals, from the cardia, the OGJ and the distal oesophagus. 
These were all examined using haematoxylin and eosin, Alcian . 
Blue/periodic acid~Schiff and high iron diamine/Alcian Blue 
stains, to define IM. 

Results Of 225 patients, eight (3-6 per cent) had carcinoma, 
eight (3-6 per cent) had conventional long-segment Barrett's 
oesophagus, 15 (6-7 per cent) showed endoscopic short-segment 
Barrett’s change, and there was no endoscopic Barrett’s in 194 
(86:2 per cent). Of the latter, 34 (17-5 per cent) had IM at the 
OGJ and nine (4-6 per cent) at the cardia on haematoxylin and 
cosin staining. Acid mucin stains detected IM at the OGJ in 135 
(69-6 per cent) and at the cardia in 75 (38-7 per cent). Patterns 
of IM at the OGJ differed from those seen at the cardia. Some 
90 per cent of patients with IM detectable by haematoxylin and 
eosin staining were taking strong acid suppression, compared 
with 728 per cent overall. 

Conclusion IM is very common at the OGJ and cardia, with 
marked differences in incidence and characteristics between the 
two sites. The relationship of IM at the OGJ to development of 
carcinoma is yet to be determined. 
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Endoscopic argon beam plasma coagulation in the 
restoration of squamous lining in Barrett's oesophagus 


J. P. Byrne, G. R. Armstrong* and S. E. A. Attweod, 
University Departments of Surgery and *Pathology, Hope 
Hospital, Manchester, UK 

Background Barretts oesophagus is associated with a 
significantly increased risk of development of oesophageal 
adenocarcinoma. Replacing columnar epithelium by the normal 


squamous lining in this condition offers the possibilite of 


decreasing risk of degeneration to invasive adenocarcinoma. This 
study aimed to establish the feasibility of argon beam plesma 
coagulation (ABPC), in conjunction with control of gastro- 
oesophageal reflux, to restore the squamous lining. 

Methods Some 28 patients with Barrett’s oesophagus (four low- 
grade dysplasia, three high-grade) were recruited from the 
authors’ surveillance programme, and underwent endoscopic 
ABPC. Gastro-oesophageal reflux was controlled with antireflux 
surgery in four patients and a proton pump inhibitor in 24. 
Results Twenty-one patients have completed treatment, with 
macroscopic replacement of the columnar lining by squarious 
epithelium, and have been followed for a median of 4 (range 
3-12) months. Four patients are still in treatment and one 
patient has withdrawn from the study. Two oesophzgeal 
perforations, with one death of a patient with high-grade 
dysplasia who was unfit for oesophageal resection, occurred early 
in the study. Histological confirmation of squamous replacement 
has been sought, and found in 12 patients to date. In five 


patients, the squamous lining was associated with nests of 


underlying intestinal metaplasia. Standard doses of proton pump 
inhibitor were insufficient to control acid reflux in four patients, 
and needed to be increased. 


Conclusion ABPC, in conjunction with adequate control of 


gastro-oesophageal reflux, allows squamous regrowth in both 
benign and dysplastic Barretts oesophagus. Despite theoretical 
safety advantages of ABPC over techniques such as laser, 
oesophageal perforation may occur with this technique. The 
significance of foci of intestinal metaplasia underneath normal 
squamous epithelium is not yet clear. ABPC in ‘uncomplicated 
Barrett's oesophagus cannot yet be recommended until tong- 
term follow-up of a cohort of cases so treated is able to show a 
decreased incidence of, and mortality rate associated with, 
adenocarcinoma, 


Angiogenesis as a marker of recurrence in rectal 
carcinoma 


A. G. Heriot, S. Edwards*, C. Finlayson* and D. Kumar, 
Departmenis of Colorectal Surgery and *F fistopathologz, St 
George's Hospital, London, UK 


Background Angiogenesis is important tn the development and 
spread of malignant tumours. The aim of this study wes to 
investigate the significance of tumour microvascular density 
(MVD) in the recurrence of rectal carcinoma following curative 
surgery. 

Methods Sections (4 um) stained with antifactor VHI antibody 
were obtained from tumour blocks from the resection specimens 
of 31 patients who had undergone ‘curative’ resection of rectal 
carcinoma and developed tumour recurrence and of 24 patients 
who remained tumour free 5 years after surgery. Antifactor VIH 


antibody stains endothelial cells and allows identification of 


blood vessels. Microvessel counts at the invading tumour edge 
were made in six 200x fields (20 objective and 10x ocular) 
by two independent observers. 

Results MVD increased with tumour stage. Across the stages in 
the no-recurrence group, there was a significant increase in 
MVD from Dukes A to C (P<0-05). This difference between 
Dukes A and C tumours was lost in the recurrence group 


(P <0-32}. Overall, MVD was significantly higher in patients 
developing recurrence. 





Microvascular density 


No recurrence Recurrence P* P+ 


Overall 24-5(6-4) 307(93) 0-007 0-0007 
Dukes A (1 =9)  196(3-7) 27-5(49) 0026 0078 
Dukes B (n=21) 25-3(6-7) 27:5(5:3) 042 030 


Dukes C (n=25) 26-3(6-3) 33-7(11-4) 0088 0-004 





Values are mean(s.d.). *Unpaired ¢ test; tpaired 7 test 


Conclusion ae study demonstrates mal MVD increases eo 


The E of Dukes A tumours above a certain MVD pees 
to parallel that of Dukes C tumours in terms of recurrence. 


Isolation of novel antibodies to colorectal tumour markers 
using a bacteriophage-display library 


J. Greenman, K. P. Topping and J. R. T. Monson, 
Academic Surgical Unit, University of Hull, Hull, UK 


Background Bacteriophage-display technology can be used to 
isolate antibody specificities to both immunogenic and non- 
immunogenic antigens in their native state. Potentially, 
antibodies to novel. highly specific, colorectal tumour-associated 
antigens could be isolated by probing the tumour cell surface 
with a phage-display library. 

Methods A whole cell-based panning technique to generate 
colorectal tumour-specific antibodies is described. The synthetic 
Nissim antibody phage-display library was individually ‘panned 
against two colorectal tumour cell lines, HT29 and LoVo. 
Following .the initial panning, the library was immediately 
panned against a breast carcinoma cell line (T47D) to remove 
specificities reacting with common antigens. Two further rounds 
of panning against the individual colorectal cell lines were 
conducted. Whole cell enzyme-linked immunosorbent assay was 
used to select individual clones showing high absorbance with the 
colorectal cell line and low absorbance with T47D. These results 
were confirmed by fully automated cell-count system (FACS) 
analysis. 








Results 

Absorbance FACS (% 

(Ays Åp) positive staining) 
Clone HT29 T47D HT29 T47D 
AF8 0-544 0-003 47-1 62 
AFII 0-549 0-008 25-3 69 
BC9 0-586 0-032 75-4 67 





Further FACS analysis with a panel of six colorectal and three 
breast cell lines confirmed colorectal-specific and cell line- 
specific clones. Interestingly, none of these cell line-specific 
clones binds primary colorectal tumour sections from snap- 
frozen tissue. 

Conclusion Having developed a successful whole cell-based 
panning method it is intended to repeat this procedure using 
primary colorectal tumour celis. 
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Regulation of matrix metalloproteinase (MMP)2 and its 
activator membrane-type MMP in colorectal cancer 

M. K. Roy, D. Grimshaw, D. L. Jones, A. Bakert, G. T. 
Williams* and P. D. Carey, Departments of Surgery and 
*Pathology, University of Wales, College of Medicine, Cardi ff 
and Department of Cardiology, Bristol Heart Institute, 
Bristol, UK 

Background Amongst the broad family of matrix metallo- 
proteini (MMPs), MMP-2 plays an important role in the 
degradation of the basement membrane. The membrane-type 






MMP (MT-MMP) is the sole activator of pro-MMP-2 and is 
believe be liberated by cancer cells. The nature of mteraction 


between the colonic cancer cells and fibroblasts which brings this 
about was explored by co-culturing the two cell lines. 

Methods The fibroblast cell line KBI6F and colonic cancer cell 
lines HT115 and HRT18 were grown in separate flasks. Some 0-6 
million tumour cells were added to the fibroblasts and incubated. 
In the second experiment, the conditioned medium from a 












cancer cell line was added to the fibroblast cell line and the cells 
were incubated for a similar duration. Both the experiments were 


performed for 72 h, at the end of which the conditioned medium 
was subjected to standard sodium dodecyl sulphate- 
polyacrylamide gel electrophoresis gelatin zymography. The lytic 
bands sized against standard markers and MMP-2 was 
identifi he cells were subsequently scraped off and subjected 
to Nor blot analysis and probed with complementary DNA 
probes Gf MMP-2 and MT-MMP. 

Results The fibroblasts constitutively expressed pro-MMP-z and 


active MMP-2 while the colonic cell lines did not produce any 
MMP. Northern blot analysis revealed MMP-2 and MT-MMP 
RNA in fibroblasts only. On co-culture, and also when the 
fibroblasts were exposed to tumour-conditioned medium, there 
was an increased activation of pro-MMP-2, This was associated 
with translational upregulation of MMP-2 and MT-MMP 
messenger RNA (mRNA) in the fibroblasts. 

Conclusion These data suggest that expression of fibroblast 
MMP-2. is under translational regulation and is intimately 






associated with MT-MMP mRNA expression. This co-expression 
of MMP=2 and MT-MMP in fibroblasts questions the popular 
belief that MT-MMP is expressed solely by cancer cells. 


V. Chamary, T. Robson*, M. Loizidou, P. B. Boulos, I 
Taylor and G. Burnstock*, Departments of Surgery and 
*Anatomy, University College London Medical School, 
London, UK 


Background Various cancers lack perivascular innervation, 
However, blood vessel innervation has been observed im tissue 
adjacent to tumours, but no quantitative study exists. 

Methods The perivascular innervation of arterioles in colorectal 








cancer (#= 15) and adjacent submucosa was studied using a 
panel immunohistochemical markers of transmitters: 


neuropeptide Y (NPY), tyrosine hydroxylase (TH), vasoactive 
intestinal peptide (VIP), substance P (SP) and calcitonin gene- 
related peptide (CGRP). Immunoreactivity was compared with 
that of normal colonic tissue (controls). Furthermore, distance 
from the tumour edge over which immunoreactivity was reduced 
was measured. 

Results The absence of perivascular nerves within colorectal 
cancers was confirmed, and in addition loss of perivascular 
nerves in areas of submucosa adjacent to cancers was noted. The 
loss was progressively greater with advancing tumour stage 
(Dukes A to C) for TH, NPY and VIP. The pattern of loss 
varied for different transmitters: in the submucosa of Dukes A 
cancers, a mean 5 per cent of the total number of arterioles 
showed TM immunoreactivity (controls, 75 per cent), 69 per cent 
showed NPY immunoreactivity (controls, 95 per cent) and 25 per 
cent showed VIP immunoreactivity (controls, 57 per cent}. For 
Dukes B submucosal arterioles, immunoreactivity dropped to 7, 
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12 and 20 per cent and for Dukes B to 0, 9 and 17 per cent (TH, 
NPY and VIP respectively). There was no decrease in SP in 
Dukes A submucosa (40 per cent) compared with controls, but 
immunoreactivity fell in Dukes B (19 per cent) and C (0 per 
cent). CGRP immunoreactivity was never above 4 per cent. 
Reduced NPY immunoreactivity was observed over a mean of 
4-3 mm (Dukes A/B, 1-3 mm; Dukes C/D, 5-7 mm) and 45 mm 
for VIP (Dukes A/B, 39 mm; Dukes C/D, 60 mm). TH and SP 
measurements did not return to normal within the available 
tissue (8-3 mm). 

Conclusion There exists a progressive loss of neurotransmitters 
with stage. This suggests the tumour itself may influence neural 
integrity, perhaps via the secretion of humoral factors. 


Colorectal cancer vaccine 105AD7 increases tumour 
infiltration of CD25-positive lymphocytes 

C. A. Maxwell Armstrong, L. G. Durrant, R. A. Robins, 
A. M. Galvin, J. H. Scholefield and J. D. Hardcastle, 
Department of Surgery, University Hospital, Nottingham, UK 


Background The anti-idiotypic monoclonal antibody 105AD7 
mimics an antigen present on 80 per cent of colorectal cancer 
cells. Phase f studies have confirmed that the vaccine is non- 
toxic. Work previously presented to the Society has shown 
increased expression of the interleukin 2 receptor, CD25, on 
immunohistochemical staining of tumour sections from patients 
receiving the vaccine before surgery. The aim of this work was to 
assess expression of the activation markers CD25, human 
leucocyte antigen (HLA) DR and CD69 on lymphocytes at the 
tumour site of patients with colorectal cancer receiving 105AD7, 
and their controls, using flow cytometry. 

Methods Tumour samples were taken prospectively from the 
resection specimens of 54 patients. Nineteen patients had 
received 10SAD7 before surgery, while 35 had not. Samples were 
disaggregated with collagenase/DNAase and lymphocytes were 
separated out using a discontinuous Percoll gradient. 
Lymphocyte preparations were labelled with CD3, CD4, CD25, 
HLA-DR and CD69 and analysed blindly on the FACScan. = 
Results Results were available for 16 of 19 immunized patients: 
and 26 of 35 controls. The percentage of lymphocytes expressing 
CD25 was higher in patients receiving 105AD7 before operation 
(8 versus 4 per cent; P = 0-003), as was expression of CD3/CD69 
(66 versus 58 per cent; P not significant) and CD4/HLA-DR (26 
versus 23 per cent; P not significant). 

Conclusion Increased expression of CD25 at the tumour site of 
patients who received 105AD7 suggests a population of activated 
lymphocytes and confirms results obtained using immuno- 
histochemistry. This may confer a survival advantage on patients 
who receive the vaccine. Further work needs to be done. 


Relationship between circulating tumour cell cluster 
prevalence and stage in colorectal cancer 


R. O. Wharton, S. K. Jonas, C. Stupnicka, M. Henry and 
T. G. Allen-Mersh, Department of Surgery, Imperial College 
School of Medicine, Chelsea and Westminster Hospital, 
London, UK 


Background The authors have previously demonstrated that 
reverse transcriptase~polymerase chain reaction (RT-PCR) can 
be used to identify complementary DNA (cDNA) coding for 
carcinoembryonic antigen (CEA) in the circulation of patients 
with colorectal cancer, and that multiple blood sampling 
increases the probability of detecting a cancer cell cluster. 
Possible differences in cell cluster prevalence between primary 
and metastatic or node-negative and node-positive primary 
cancer have been examined. 

Methods Some 14 ml peripheral venous blood were sampled via 
a cannula from patients with colorectal cancer, after discarding 
the first 5 mi, three times at 1-min intervals. After the addition of 
ervthrocyte lysis buffer, total RNA was extracted by conventional 
methods from the remaining cells and subjected to RT-PCR 
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using specific primers for cDNA CEA (29 cycles). The PCR 
products were run on electrophoresis gels. The PCR product was 
confirmed by Southern blotting using an oligoprobe which lies 
between the two primers. Forty- -three patients without known 
carcinoma used as controls were all found to be negative. 

Results There was a significant increase (P< 0-05, Fisher's exact 
test) in RT-PCR positivity of metastatic (24 of 27) compared 
with primary (17 of 26) tumour ee but no significant 
difference between Dukes A and B (11 of 16) compared wich C 
(six of ten) primary tumour samples. Similarly there was a 
significant increase (P<0-05, Kendall’s tau test) in cell cluster 
prevalence of metastatic (median 2 (interquartile range 1-3)) 
compared with primary (1 (0-2)) tumour samples, but no 
significant difference between Dukes A and B (O (0-2)) 
compared with C {1 (0- 3)) lesions. 

Conclusion The increase in cell cluster positivity and prevalence 
in metastatic but not in node-positive primary carcinoma 
suggests that the presence of circulating cancer cells may relate 
to factors other than biological behaviour, such as tumour sulk 
and hepatic portal filtration. 


Genotoxicity of 5-aminolaevulinic acid 


M. A. Jahan, I S. Tait, E. L. Newman and A. Cuschieri, 
Department of Surgery, Ninewells Hospital, Dundee, UK 


Background 5-Aminolaevulinic acid (ALA) is a prodrug for the 
fluorescent photosensitizer protoporphyrin IX (PpIX) usec for 
diagnosis and treatment of epithelial tumours. PpIX interacts 
with light to induce photodynamic tissue damage including DNA 
damage. However, there have been recent reports of AL A- 
induced DNA damage in the absence of light. This is of concern 
in the diagnostic use of ALA in otherwise healthy indivicuals 
and has been evaluated in an in vitro cell culture model and an 
ex vivo Clinical model. 

Methods MCF? cells were incubated in ALA 0-I mmol} for 
Sh in the dark. Cells were disaggregated and single-cell gel 
electrophoresis (comet assay) was performed to determine the 
extent of DNA damage. Oesophageal and gastric biopsies trom 
ALA-sensitized patients were similarly disaggregated and the 
comet assay performed. 

Results The extent of DNA damage in MCF7 cells was 
statistically significant at ALA 1 mmol | ' compared with coatrol 
(P<0-001). At ALA | mmol i` i$, the mean(s.d.) damaged DNA 
content was 7-0(0°3) per cent compared with 3-2(0-1) per ceat in 
the absence of ALA (negative control), and 26-6(0-5) per ceat in 
the presence of ALA plus light (positive control). The damaged 
DNA content in mucosal biopsies was 3-5(0-2) per cent in 
controls and 3-4(0-3) per cent for patients pretreated with ALA 
20 mg kg! (P= 0-3). 

Conclusion ALA causes a dose-dependent dark genotoxicry in 
cell culture. However, DNA damage was not detected in biopsies 
from patients receiving a clinically relevant dose of ALA 
20mg ke '. The result of this study lends support to the 
continued clinical use of ALA. 


Increasing primary tumour vascularity and proliferation 
does not increase metastasis 


M. M. Davies, S. Kaur, P. Carnochan*® and T. G. Alen- 
Mersh, Department of Surgery, Imperial College Schocl of 
Medicine, Chelsea and Westminster Hospital, London and 
*Department of Physics, Institute of Cancer Research, 
Sutton, UK 


Background Primary tumour vascularity has been showa to 
correlate with metastasis. The effect of growth factor-indaced 
change in primary tumour vascularity and proliferation on 
metastasis has been examined. 

Methods The spontaneously metastasizing rat tumour KI2/TR 
which proliferates in response to basic fibroblast growth factor 
(bFGF) was used. K12/TR tumour cells (10°) were injected 
subcutaneously into BDIX rats and infused continuously for 
28 days with bFGF or saline using an osmotic minipump, and the 


resulting subcutaneous tumour was then excised. Tumour 
sections were stained for vascularity (OX-43 antibody) and 
proliferation (PC10 antibody). Vessel volume, vessel count and 
proliferation index were determined at x 400 magnification by 
graticule counting. Blood flow was determined by the 
autoradiographic ratio of ['I]iodoantipyrine activity between the 
tumour edge and centre. After a further 2 months the animals 
were killed and the lungs examined for metastases. 

Results 





Saline bFGF P 





Primary tumour 
Vessel volume (G) 3-6 (25-43) 5-9 (5-8-6-2) 0-004 
Vessel count {mm7} 35 (34-36) 65 (62-77) 0-008 
Blood flow (central tumour:tumour 03 (03-03) 1-1 (09-12) 0-05 
edge ratio) 


Proliferation index (e) 12 (9-15) 2) (20-23) 0M3 
Tumour volume (ml) PT (11-18) 2-5 (2:1-2-6) 0-02 
Lung metastases 9 of 17 il of 18 (3 





Conclusion An increase in primary tumour vascularity and 
proliferation was not associated with increased metastasis. The 
results suggest that metastasis was limited by factors other than 
primary tumour proliferation and vascularity. 


Value of colonoscopic biopsies for genetic analysis 


S. B. Sengupta, C.-Y. Yiu and P. B. Boulos, Department of 
Surgery, University College London Medical School, 
London, UK 


Background Patients with hereditary non-polyposis colorectal 
cancer (HNPCC) have inherited mutations in one of the DNA 
mismatch repair genes. These individuals develop cancers that 
generally show microsatellite instability and are prone to 
synchronous and metachronous colorectal cancers as well 
extracolonic cancers. Identification of the precise germline 
mutation demands screening several genes. However, micro- 
satellite instability status is a useful marker for a defective mis- 
match repair system and may be of relevance in families that do 
not conform with the clinical criteria for HNPCC. Microsatellite 
instability is also a feature of patients at risk of metachronous 
colorectal cancers. Preoperative knowledge of the genetic 
abnormality may therefore influence surgical treatment. This 
study investigated the adequacy of colonoscopic biopsy in genetic 
analysis. 

Methods Six specimens were taken with a colonoscopy forceps 
and larger tissue specimens were obtained from 13 resected 
cancers and two villous adenomas, and examined for micro- 
satellite instability at D28123, Di8S58, BAT25, BAT26 and 
BAT40 by single-stranded conformational polymorphism 
analysis. Codons 1264-492 of the APC gene were also investi- 
gated for mutations. 

Results None of these tumours showed microsatellite instability, 
However, the banding patterns of the colonoscopic biopsies and 
those available from resected specimens were completely consist- 
ent for each patient. A somatic mutation of the APC gene was 
detected in all the specimens taken from one tumour. 

Conclusion These results suggest that colonoscopic biopsies are 
sufficiently reliable in defining the genetic make-up of individual 
colorectal tumours for this investigation to be employed in 
management. 


Expression of cadherin—catenin complex in premalignant 
gastric mucosal lesions 


S. Ramesh and P. McCulloch, Department of Surgery, 
University of Liverpool, Liverpool, UK 
Background E-cadherin, f-catenin and x-catenin are normally 


found at the cell membrane, forming the basis of intercellular 
adherens junctions. Weak membranous or strong cytoplasmic 
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expression of these proteins is therefore abnormal, and can occur 
in gastric cancer. The aim of this study was to determine cad- 
herin and catenin expression in premalignant gastric mucosal 
lesions. => 

Methods Paraffin-embedded material from endoscopic okey as 
showing dysplasia {n = 17), intestinal metaplasia (IM, # = 17) or 
chronic atrophic gastritis (CAG, n= 25) were stained for E- 
cadherin, and x and f-catenins by immunohistochemical 
methods and compared with 20 histologically normal biopsies. 
Results Abnormal expression of the three proteins was noted as 
shown in the Table. 














Expression Dysplasia IM CAG Norma! 
E-cadherin (cytoplasmic) 
Strong ` 12F a 0 0 
Weak or negative 5 7o 2s 20 
E- cadherin (membranous) 
Strong 9 13 25 20 
Weak or negative 8* I $ $ 
a-catenin {cy 
Strong - ili 3 9 } 
Weak: or negative 5 s- 2a 20 


*P <0: 02, tTP<O0-001 (2 test with Yates’ and Bonferroni 
comeenod) 





Both : dysplasia and IM showed significant cytoplasmic D 
sion of E-cadherin; dysplasia also showed significant cytoplasmic 
expression of catenin and reduced membranous E-cadherin 
expression. 

Conclusion Abnormal expression of E-cadherin and -catenin 
increases with increasingly severe premalignant change in gastric 
mucosa. Further studies are warranted to determine whether 
these changes define a subset at higher risk of malignant change. 








sive technique to assess hepatic tissue 
n using near-infrared spectroscopy 


esoky, A. M. Seifalian and B. R. Davidson. 
Department of Surgery, Royal Free Hospital and 
Medicine, London, UK 


d Adequate hepatic tissue oxygenation is vital to the 
outcome of liver surgery and transplantation. Near-intrared 
spectroscopy (NIRS) is a non-invasive method for measurement 
of tissue oxygenation. The aim of this study was to validate NIRS 
for measurement of hepatic tissue oxygenation. 

Methods The study was conducted under a licence granted by 
the Home Office in accordance with the Animals (Scientific 
) Act 1986. Large Landrace pigs (7 = 11) underwent 









laparotomy. Hepatic blood flow measurement was done by ultra- 
sonic probes placed around portal vein (PV) and hepatic artery 
(HA) RS was recording continuously oxyhaemoglobin 


leoxyhaemoglobin (Hb), total haemog! obin (HbT) and 
haemoglobin (HbD). Hepatic vascular inflow occlu- 
a) Was SORE: in Six animals. see of the inspired 





Results IRS S wiih HVIO are pane in the Table 
HA PV HA and PV 
= occlusion occlusion occlusion 
Hb (umol 1~') 9-2(206)  160(552) 37-7(109-6) 


HbO; (umol I)" — 49-7(19-6)  ~ 124-8(55-1) 
CyOx (umol 1-')* 8-7(61) 23-4(9-5) 
HbD (anal I - ~ §8-8(32-6) — 140-8(48-1) 
- 40:5(23-6) — 108-8(99-2) 


~ 197259-2) 
35-2(8'8) 

- 234-9( 103-2} 

~ 1595(142-8} 

Values. are mean(s.d.) for six pigs. *P< 001, FP< 003 versus 

baseline 
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A significant correlation was found between the reduction of 

hepatic blood flow and hepatic HbO, (r= 0-68, P< 0-05). With 

reduction of the Fio, a significant correlation was found between 
ae and Hb and arterial oxygen saturation (r=0:82 and 
= — (}-88 respectively, P< 0-01). 

Chaslustan NIRS can be used as a non-invasive method for 

assessing hepatic tissue oxygenation. 


Colonic cancer cell-mediated upregulation of fibroblast- 
derived matrix metalloproteinase 9 is dependent on a 
cancer cell membrane component 


M. K. Roy, D. Grimshaw, D. L. Jones, A. Bakert, G. T. 
Williams* and P. D. Carey, Departments of Surgery and 
*Pathology, University of Wales, College of Medicine, Cardiff 
and *Department of Cardiology, Bristol Heart Institute, 
Bristol, UK 


Background Matrix metalloproteinases (MMPs), which are 
capable of degrading extracellular matrix, are implicated in 
tumour invasion and metastasis. Among the broad family of 
metalloproteinases, MMP-9 has been strongly implicated in the 
invasion Of colonic cancers. Stromal fibroblasts are the principal 
cells that release MMP-9. The interaction between colonic 
cancer cells and fibroblasts which upregulates MMP-9 expression 
was Clarified by co-culturing human colonic cancer cells and 
fibroblasts. 
Methods The fibroblast cell line KBI6F and colonic cancer cell 
lines HT11S and HRT18 were grown in separate flasks. Some 0-6 
million tumour cells were added to each fibroblast cell type and 
incubated in serum-free medium. Subsequently, the conditioned 
medium from the cancer cell line was added to the fibroblast cell 
lines. In a third experiment, the cells were incubated in tissue 
culture inserts separated by a 3-um porous filter which prevents 
physical contact between the cells but allows chemicals to diffuse 
freely. Finally, the tumour cells were methanol fixed and co- 
cultured with fibroblasts. All the experiments were conducted for - 
2h, at the end of which the conditioned medium was subjected - 
to standard sodium dodecyl sulphate—polyacrylamide gel electro- 
phoresis gelatin zymography. The lytic bands were sized against 
standard markers and MMP-9 was identified. 
Results The fibroblast cell line and colonic cell Ime did not 
produce any MMP-9 under basal conditions. There was an 
increased expression of fibroblast MMP-9 only when the cells 
were co-cultured and this was also evident when the tumour cells 
were methanol fixed. MMP-9 failed to appear when the fibro- 
blasts were exposed to tumour-conditioned medium and also 
when the cells were incubated in tissue culture inserts. 
Conclusion These data suggest that colonic cancer cell-mediated 
upregulation of fibroblast MMP-9 is due to a cancer cell mem- 
brane component. 


Influence of intra-abdominal bleeding on peritoneal 
fibrinolysis and adhesion formation 


L. Yong, M. Puttick, J. Hyat, A. O. Mansfield and A. 
Darzi, Academic Surgical Unit, Imperial College School of 
Medicine at St Mary’s, London, UK 


Background Intraoperative bleeding potentially promotes 
adhesion formation because of the presence of increased fibrin 
deposition between tissue surfaces. The effect of controlled 
blood loss to the peritoneal cavity was investigated to determine 
its effect on peritoneal fibrinolysis and adhesion formation 
following laparoscopic and open bowel manipulation. 

Methods Sixty-fve male Sprague-Dawley rats were divided to 
diagnostic laparoscopy (lap) and laparotomy (open), and 
baseline control groups. Controlled blood loss was simulated by 
tail-vein venesection of 1-5 ml blood which was evenly injected 
into the peritoneal cavity. Controls received 1-5 ml. saline. 
Systematic bowel handling and inspection of the peritoneal cavity 
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was performed in all animals with instruments only. Five rats 
from each group were killed at 2 and 4 days, and at 2 weeks. 
Intra-abdominal adhesion scores were measured. Periteneal 
fibrinolysis was assessed from samples of parietal peritoneum by 
measurement of plasminogen activator (PAA) and inhibitor 
(PAD) activity. 


Results 
2 days 
Open+ Lap+ Open + Lap + 
Baseline blood blood saline saline 


SEALE ANREP ia anhaa RIS RR ESR 


PAA 1300) 32070 3LOULO 32-0(15-0)* 24060) 








{xi 
units mi} 
PAI 120(7-7) 7665-7) 93461)  TS(58) 1017) 
(units mi $) 
Adhesion 0 OROA LAOT 0 O-4(0-8 
score 
4 days 
Opent  Lap+ Open + Lap + 

Baseline blood blood saline saline 
PAA 13-0(1-0) 45-0(39-0)* 3300 F0)*F 36-0(13-0)*+ 28-0(8-0)* 
Clr 
units ml °} 
PAI ILOT IOS) 10-063-2) 9-6(5-2) 9-3(3-4) 
(units mi) 
Adhesion a 2-0-7) -2(0-2) 0-2(0-2) 0-4(0-<) 
score 

2 weeks 
Open + Lap + Open + Lap + 

Baseline blood blood saline saline 
PAA 1SO(L-0) 22080) 16-0(2-0) 17040) 170G) 
(xF 
units mi `) 
PAI 1007-7) 3807-7) S278) 5-3(8-0} OSSE) 


(units mi!) 
Adhesion ğü 
score 


8-4(3-4) L620  2A2OE ORLE) 


Values are mean(s.d.), *P<0-05 versus control, tP< 0-05 versus 2 weeks 
{Kruskal-Wallis test} 7P<O-00L verses 2weeks open + blood (Tusxey- 
Kramer multiple comparisons) 


Surgery resulted in a universal rise in PAA at 2 and 4 days waich 
returned to normal at 2 weeks. There was, however, no change in 
PAI activity. At 2 weeks blood in the peritoneum was associated 
with a significantly greater adhesion score compared with that in 
controls which received saline. Moreover, intraperitoneal 
bleeding during laparotomy resulted in a significantly greater 
adhesion score than laparoscopy. 

Conclusion The presence of blood in the peritoneum in combi- 
nation with laparotomy synergistically enhances the formation of 
postoperative adhesions. 


Heme oxygenase 1: a potential marker of surgical stress 


D. J. Exon, M. J. J. Vesely, R. Motterlim, C. J. Green and 
S. J. D. Chadwick, Department of Surgical Research, 
Northwick Park Institute for Medical Research, Northwick 
Park and St Mark's Hospital, Harrow, UK 


Background Laparoscopic surgery provides distinct clinical 
advantages for the patient, yet whether or not it is metabolically 
less ‘stressful’ than open surgery remains controversial. Heme 


oxygenase 1 (HO-1) is a highly inducible stress protein, 
responsible for the catabolism of cellular heme to biliverdin (a 
powerful antioxidant) and as a consequence protects the cell 
from further insult. The aim of this study was to determine if 
surgical stress induces atrial HO-1 messenger RNA (mRNA) 
expression and whether the degree of gene expression reflects 
the apparent difference in ‘stress’ between laparoscopic and 
open surgery. 

Methods Male Sprague-Dawley rats (weight 400-550 g) were 
randomized to anaesthetic only, Ih of carbon dioxide 
pneumoperitoneum (intra-abdominal pressure 8-10 mmHg) or 
ih laparotomy. The animals were killed and both atria isolated 
for RNA extraction. Differential reverse transcription- 
polymerase chain reaction (using f-actin as internal standard) 
was used to detect and semiquantify the HO-1 mRNA present in 
| ug extracted RNA. The results are expressed as a ratio of the 
amount of HO-1 mRNA to f-actin MRNA for each group. 
Results 


HO-1/f-actin ratio 


Control 1-42(0-06) 
Pneumoperitoneum 1-45(0-07) 
Laparotomy LIOS 


Values are mean(s.e.m.) for each group (n =6-7}. *P<005 
versus control and pneumoperitoneum (Mann-Whitney U test) 


Conclusion Atrial HO-1 expression increased significantly during 
open surgery, but not during pneumoperitoneum. HO-1 induc- 
tion may be important in differentiating the degree of surgical 
Stress associated with a particular operative approach. 


Rat liver preservation with phosphate-buffered sucrose: 
demonstration in an isolated perfused liver model 


Z. Du, D. Xu, D. J. Potts*, N. Ahmad and J. P. A. Lodge, 
Department of Organ Transplantation, St James’s University 
Hospital and *Department of Physiology, University of 
Leeds, Leeds, UK 


Background Phosphate-buffered sucrose (PBS140) is a clinically 
proven and inexpensive kidney preservation solution but it has 
not been fully evaluated in liver preservation. Successful liver 
preservation for 24h with PBC140 in a model of isolated per- 
fused rat liver is reported with results comparable to those 
obtained with University of Wisconsin solution (UW). 

Methods Wistar rats (200-250g) were anaesthetized with 
intraperitoneal pentobarbitone 50mgkg`'. After a midline 
laparotomy, the common bile duct was cannulated with a fine- 
bore polyethylene catheter. Some 50units heparin in 2 ml 
normal saline were injected via the penile vein. The aorta was 
cannulated and the liver flushed in situ with 20 ml Ringer lactate 
(control), UW or PBSI40. Some 5 ml test solution was next 
perfused via the portal vein. The liver was removed and stored in 
the flush solution at 40°C. After 24 h of storage, the liver was set 
up on a recirculating circuit system at 37°C. The basic solution 
for reperfusion was Ringer lactate to which bovine red cells were 
added to increase the oxygen carrying capacity and bovine 
albumin to maintain the oncotic pressure. Taurocholic acid (4-84 
per cent) was infused at 5 ml h`} to the inflow system to support 
bile production. Bile was collected during the reperfusion period. 
Lactate dehydrogenase (LDH), aspartate aminotransferase 
(ASAT) and alanine aminotransferase (ALAT) levels were 
determined after preservation and reperfusion. The 
concentration of bilirubin in the bile was also measured and the 
percentage of bile acid used by the liver was calculated. 
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Values are mean(se. m.j. *After preservation for 24h (frst flush}: taner reperfusion 
(last flush’ $ : 





Conclusion These results suggest that PBSI40 is worthy of 
further investigation for preservation of organs other than 


kidney. 


iman model of intestinal epithelial regeneration 








y , University of Newcastle, Newcastle-upon- Tyne, UK 


Backgro d Intestinal epithelial regeneration is central to 
inflammatory, ulcerative and infective diseases of the intestine, 
but regulatory mechanisms are obscure. Lack of a suitable model 
has hampered progress. This study aimed to develop a repro- 
ducible model of human intestinal epithelial regeneration. 

Methods Human fetal intestinal epithelium at 10-15 weeks’ 
gestational: age was retrieved, diced and washed. The epithelial 
layer was disaggregated by collagenase and dispase, then 
differentially centrifuged to obtain homogeneous preparations of 
crypt progenitor epithelium. Epithelial preparations were 
cultured in vitro and grafted subcutaneously (20 ul per graft) to 
Seid (severe combined immunodeficient} mice. Grafis were 
retrieved at intervals of 7, 14, 21, 35 and 50 days after trans- 









plantation for assessment of morphology and differentiation. 

Results Twenty-one of 26 grafts were successful. A temporal 
sequence of regeneration was shown: by 7 days the epithelium 
formed as undifferentiated proliferative mass (blastema? stage), 


by 21 days there was crypt formation, by 35 days crypt fission and 
by 50 days ‘cytadifferentiation and villus formation. Cultured cells 
expresse pithelial markers cytokeratins 8 and 18. 

Conclus e study nas a the first Ae of aan 


Effect of EETA on gut permeability and septic 


outcome following major surgery 


S. Kanwar, A. C. J. Windsor, P. M. Murchan, S. Efhasani, 
S. Perry, P. J. Guillou and J. V. Reynolds, Professorial 
Surgical Unit, St James’s University Hospital, Leeds, UK 


Background Malnutrition in hospitalized patients is prevalent 
and is associated with an enhanced risk of developing sepsis. 
Failure of gut barrier function with resultant translocation of 
bacteria and endotoxin has been incriminated in the patho- 
genesis of the sepsis response. The relationship between the 
degree of malnutrition, intestinal permeability and incidence of 
septic events was investigated in 56 patients undergoing major 
resectional surgery for oesophageal, gastric and pancreatic 
cancer. = 

Methods Preoperative nutritional status was assessed by Nutri- 
tional Risk Index (NRI =(1519 serum albumin) + 
0-417 x (current weight/usual weight) 100) in all patients. 
Intestinal permeability (lactulose: mannitol (L:M) ratio) and 
serum immunoglobulin (Ig) M = antiendotoxin (EndoCAb) 
antibodies were determined before operation (PRE) and on 
postoperative days 1 and 7 (POD1 and POD?7). Thirty-day septic 
morbidity. {intra abdominal abscess/empyema and pneumonia) 
was recorded. 





© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 685-7 


B. Angus and F. C. Campbell. Department of 


SURGICAL RESEARCH $ SOCIETY ABSTRACTS 703 


Results Degree of malnutrition, intestinal permeability, 
endotoxin levels and incidence of sepsis are shown in the Table. 





IgM EndoCAb 
L:M ratio (MU ml’) 
Degree of Se ere ee nS, et ee SAR 
malnutrition PRE POD! POD7 PRE PODI POD? (5% 





Well nourished €-05€-1) O-18(09) GOXGD 1610189) 9497) 235(161) i4 
NRI = O75 

(r= 21) 

Mildly OHHOH 0-19(3-2) O-O8(0-5) 152(67) 8352 210C151) 30 
malnourished 

NRI &83-5--97-5 

{n = 26) 

Severely OONOS) GIO O21(04) 134127) %6(45) 
malnourished 

NRIS KAS 

fro GQ) 


223(172) 44 





Values are mediam sal) 


Logistic regression analysis did not identify significant asso- 

ciation between intestinal permeability, level of endotoxin and 
the development of sepsis. 
Conclusion These data confirm that severely malnourished 
patients have a higher incidence of sepsis following major resec- 
tional surgery compared with non-malnourished patients. 
Although permeability in the severe group remains raised 7 days 
after operation, there is no association between the degree of 
malnutrition and intestinal permeability following major surgery, 
and thus no clear link with failure of gut barrier function and 
septic outcome in malnourished patients. 


Direct acidification of colonic mucosa by dopamine via 
D,, receptors 


D. C. Winter, A. M. Aherne*, C. J. Vaughan*, D. P. 
O’Connell*, B. J. Harveyt, J. P. Geibelt and G. C. 
O'Sullivan (introduced by T. P. J. Hennessy), Departments: 
of Surgery, *Pharmacology and +Cellular Physiology, Me 
Hospital and University College Cork, Cork, Ireland, an 
Department of Surgery, Yale University, New Haven, 
Connecticut, USA 


Background Tonometric measurements of colonic and gastric 
mucosal pH are used to determine splanchnic perfusion. Acidifi- 
cation is assumed to signify poor circulatory responses to 
dopamine. Colonic mucosa was probed for dopamine receptor 
subclasses and direct effects of dopamine on cellular pH 
(independent of oxygenation) were examined. 

Methods Receptor subclasses were co-localized with immuno- 
histochemistry and in site hybridization. Cellular pH was 
recorded using confocal laser imaging of mucosal crypts from the 
distal colon of adult Sprague-Dawley rats. Crypts were loaded 
with a pH-sensitive fluorescent probe ‘and perfused with Ringer’s 
solution. Fluorescent emission intensity was expressed as 
mean(s.e.m.) percentage of the basal value at a dose of 250 nmol 
Li for a = 144 {n = number of cells measured per crypt xX number 
of crypts X number of animals). A ¢ test was used for statistical 
analysis. Ethics committee approval was obtained. 

Results D,, receptors were localized to mucosal crypts. 
Dopamine perfusion produced a cytosolic acidification within a 
mean(s.e.m.) of 2(0-4) min (47(12) per cent). The action of 
dopamine was unaffected by: (1) the absence of bicarbonate 
(acetazolamide and carbon dioxide-free perfusion) (46(6) per 
cent); (2) a/f-adrenergic receptor blockade (prazosin and 
propranolol respectively) (48(14) per cent); or (3) protein kinase 
C inhibition with chelerythrine (49(9) per cent) (all P> 0-8). No 
effect of dopamine was seen following acidification by adenosine 
3’,5'-cyelic monophosphate (cAMP) with forskolin or by 
sodium—proton exchange inhibition with ethylisopropylamiloride 
(both P > 0-8). 

Conclusion Dopamine directly acidifies mucosal crypt cells by 
inhibiting sodium—proton exchange via cAMP-mediated D,a 
receptors. This would account for previously unexplained 


15 
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mucosal acidification during low-dose dopamine infusion. Derect 
effects of pharmacological agents on mucosal tissue mus: be 
taken into account when evaluating perfusion parameters based 
on tonometric data. 


Visceral ischaemia is associated with systemic fibrinolysis 
in major aortic aneurysm surgery 

P. Lintott, R. Stevens, H. Hafez, D. Hoppensteadt*, J. 
Fareed*, A. Mansfield, A. Nicolaides and G. Stansby, 
Academic Surgical Unit, Imperial College at St Mary's, 
London, UK and *Thrombosis and Hemostasis Research 
Laboratories, Loyola University Medical Center, Illirois, 
USA 


Background Haemorrhagic problems are a common and 
potentially fatal complication following aneurysm surgery. The 
fibrinolytic system was investigated during elective 
thoracoabdominal aneurysm (TAA) and infrarenal aneu-ysm 
(AAA) surgery. 

Methods Fifteen patients with TAA and 13 with AAA were 
studied. Tissue-type plasminogen activator (tPA) and plas- 
minogen activator inhibitor 1 (PAI-1) antigen levels were 
measured in arterial plasma collected at incision, aortic 
clamping, immediately on reperfusion and 15, 60 and 18G min 
thereafter. Data are presented as median (interquartile range) 
and analysed using non-parametric tests (Wilcoxon or Mann- 
Whitney į test). 

Results At incision patients with AAA had a higher baseline 
level of tPA than those with TAA (P= (0-003). In both groups 
levels rose during the procedure and were always significantly 
higher than the imitial value (P< 0-01 at all time points). How- 
ever, the rise on reperfusion was approximately three fimes 
greater im patients with TAA (364 (14 he 69-3) ng ml” $) then in 
those with AAA (10-6 (7-6-11-9) ng ml‘) (P = 0- 002). By 6C min 
after reperfusion, values were similar in both groups. Baseline 
PAI-1 levels were also similar in both groups. PAI-1 
concentration showed a progressive and significant rise adove 
baseline in both groups at all time points (P < 0-005); however, 
there were no significant differences between the two groups at 
these times. 

Conclusion tPA and PAI-1 activity is significantly increased in 
aneurysm surgery. Prophylactic administration of antifibrinelytic 
agents may be useful, especially when supracoeliac clampiag is 
required. 


Novel technique of perioperative leucodepletion: effec: on 
cell counts and neutrophil activation 


S. P. Cavanagh, A. Rawstron, M. J. Gough and S. Homer- 
Vanniasinkam, Vascular Surgical Unit, The General 
Infirmary at Leeds, Leeds, UK 


Background Polymorphonuclear neutrophils (PMNs) are 
integral to the pathogenesis of ischaemia-reperfusion tajury 
(IRẸ) and PMN depletion by both mechanical and 
immunological methods has been shown to ameliorate this injury 
in animal models. However, a clinical assessment of such 
techniques has not been performed. 

Methods In ten patients undergoing limb salvage surgery the 
effect of PMN depletion (using a double-lumen femoral venous 
catheter, extracorporeal circuit, i filter, and flow rates of 
200 mi min? for 15 min (3000 mi or approximately 60 per cent 
blood volume filtered)) on PMN, monocyte and lymphocyte 
counts, adhesion molecule expression (CD11b, CD18, L-selectin) 
and myeloperoxidase (MPO) levels was compared with changes 
in ten control patients undergoing similar surgery. Samples were 
taken from both peripheral (PER) and femoral (FEM) venous 
blood at baseline and at reperfusion, 4h, 24h, 3 and 6 days (Ty, 
Ta Tan Ty and Tp respectively). 

Results PMNs were effectively depleted from the filtered med 
from a median (interq uartile range) of 4-04 (2 55-5-75) to 0-7 
(0-42-1-30) x 10° (P=0-002) and 1-08 (010-189) 191! 


(P=0-012) following 5 and 15min of filtration respectively. 
Monocyte counts also fell from 0:30 (0:20-0-46) to 0-03 
(Q—0-20) x 10° 1 (P = 0-004) at 5 min and 0-8 
(0-03-0100) x 10° ' (P=0-09) at 15min. Similar lymphocyte 
counts were ened from 145 (09-19) to on 
(0-08—0-22) x 101°) at 5min and 0-95 (0-58-13) 10°1"! at 
iS min (P<0-0001 at both points). PMN adhesion ae 
expression was always lower in filtered patients (both FEM and 
PER), and was significant for CD11b at T, FEM (P<0-0001), T, 
PER (P = 0-0195), T,, FEM (P=0-0012) and Tp (P = 0-0140). 
The reduction in CDI8 expression was significant at T, PER 
(P< 0-0091) and T,, FEM (P=0-0311), and falls in L-selectin 
were significant at T: PER (P =00072}. Levels of MPO were 
higher in the filter group at T, FEM (P<0-0001) and T, FEM 
(P < 00091). 

Concłusion This novel study of intraoperative PMN depletion 
shows a favourable level of diminished activated neutrophils, 
which may ameliorate IRL The incidence of infective compli- 
cations, amputation and death was comparable between the two 
groups. It has thus been demonstrated that in patients under- 
going limb revascularization this technique is safe, and the 
results suggest that further investigation is warranted. 


Postural effect on lower limb arterial blood flow: a 
diagnostic marker of clinical severity in peripheral 
vascular disease 


K. Delis, K. Otah, V. Ibegbuna, H. Hafez, G. Geroulakos, 
A. Lennox and A. Nicolaides, Academic Surgical Unit, 
Imperial College School of Medicine, St Mary's Hospital, 
London, UK 


Background Lower limb arterial blood flow in normal subjects 
decreases as posture is altered from the horizontal to sitting 
position. This change, known as the venoarteriolar response 
(VAR), is due to local sympathetic axon reflex. Elevation of the 
lower limb venous pressure on dependency above a threshold 
level (pVAR) elicits the VAR, causing precapillary sphincters to 
contract and peripheral resistance to increase. The aim of the 
study wus to determine whether the VAR and the pVAR are 
affected by peripheral vascular disease (PVD) in patients with 
intermittent claudication (IC) and whether they can be used as 
clinical markers for grading its severity. 

Methods Eighty legs of normal volunteers (group 1) and 80 legs 
of patients with IC due to PVD (group 2) were included in the 
study. Two groups were matched for age and sex. Exclusion 
criteria were chronic cardiac failure, diabetes mellitus with peri- 
pheral neuropathy, chronic venous disease, leg oedema, collagen 
disease affecting the skin and use of nifedipine, all known to 
affect the VAR. Investigation entailed measurement of (1) 
maximal systolic ankle pressure (Panse) (2) resting (rABPI) and 
postexercise (pe ABPI) ankle: brachial pressure indices, (3) initial 
(pain free) (ICD) and absolute (ACD) claudication distances 
(treadmill 38 km h ', 10 per cent inclination) and (4) horizontal 
(HF) and sitting (SF) skin flow and the VAR (HF — SF/HF) 
obtained with laser Doppler fluxmetry on the dorsum of the foot. 
The ABPIs, Pia. VAR and pVAR were correlated with the 
ICD and ACD using linear regression. 


Results 
pVAR ICD ACD P. ankle 
VAR (mmHg) (m) (m) (mmHg) 
Group | 0-59 45 — — 145 
Group 2 0-40 32 155 248 100 


p7 <005 <005 = = < 0-05 


Values are median. “Mann-Whitney U test 
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Conclusion The VAR and the venous pressure threshold that 
elicits it (pVAR) are significantly lower in claudicants than in 
normal subjects. The VAR and pVAR correlate significantly with 
the clinical severity of PVD, as determined by the ICD and 
ACD, yielding better correlation coefficients than the current 
clinical ee standard’ of ABPI. 


Aortic stent-graft incorporation and the inflammatory 
response to an endoprosthesis 


A. W. Lambert, J. S. Budd, A. D. Fox, D. J. Williams, U. 
Potter, N. Rooney and M. Horrocks, University 
Department of Surgery, Royal United Hospital, Bath, UK 


Background The incorporation of an endovascular stent-graft 
into the aorta of a pig was assessed and the inflammatory 
response to the endoprosthesis determined. 
=ndoluminal stent-grafts were deployed into the infra- 
renal aortas of Large White pigs in accordance with Home 
Office Project Licence 30/01047. Animals were followed at inter- 
vals of up to Lyear. The aortas were explanted and specimens 
were subjected to gross observation, scanning electron micros- 
copy (SEM) and light microscopy (LM). 
Results Twenty-seven animals underwent infrarenal endoluminal 
stent-grafting. Four animals were excluded from follow-up 
because they had to be destroyed prematurely (aortic~stent-graft 
mismatch, acute stent-graft occlusion, iliac artery thrombosis, ear 
infection). The remainder were followed at 1 (n = =2),2 {a=2) 4 
{n =2)}, 12 (n=6), 26 (n=3) and 52 (n= 1}weeks. 
cally, an early neointima could be seen from week 4 
ell developed by week 12. SEM demonstrated 
rombus at | week, with the development of a fibrin 
slands of endothelial cells by week 2. A complete 
layer was seen at week 4. LM demonstrated a florid 
ry reaction at 4 weeks, with lymphocytes and giant 
cells surrounding the graft. By 12 weeks the inflammation was 
marked by the presence of germinal centres. This response had 
largely subsided by 26 weeks and at 1 year only giant cells and a 
few lymphocytes persisted. 
Conclusion In a porcine model, the aortic—stent-graft interface 
is well established by 4 weeks and complete by 12 weeks, by 
which time the stent-graft has a complete neointima. The initial 
acute inflammatory reaction seen at 4 weeks has become chronic 
by 12 weeks and is largely absent by 26 weeks after implantation. 






















Fast armsten magnetic resonance angiography 
as a replacement for conventional digital subtraction 
angiography 


A. Mohamed, J. Meaney, I. Robertson, S. Homer- 
Vanniasinkam and M. J. Gough, Departments of Vascular 
Surgery and Radiology, Leeds General Infirmary and St 
James's University Hospital, Leeds, UK 


Background Digital subtraction angiography (DSA) is an 
invasive procedure with small but finite risks (vascular trauma, 
contrast reaction, radiation), Magnetic resonance angiography 
(MRA) avoids these problems although standard time-of-flight 
imaging is slow and may not differentiate between tight stenoses 
and occlusions. Thus a novel technique of MRA (gadoliniam- 
enhanced contrast imaging: MRA-G) and a ‘floating’ table. as 
used for angiography, has been developed. 
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Methods Twenty patients (ten with intermittent claudication, ten 
with critical ischaemia; 14 men) underwent DSA and MRA-G. 
Gadolinium (40 ml, 0-1 mmol l~t) was delivered via a peripheral 
vein over 2 min and scanning performed on a state of the art 
1-5-T magnet. MRA T were acquired in 90s over the 
abdomen/pelvis, thighs and legs (30s each) providing images 
from the diaphragm to the foot. Reformatting alowed 
multiplanar views of all segments after a single contrast injection 
and scan. 

Results All MRA-G studies were technically successful. Both the 
MRA-G and DSA films were assessed by two radiologists and 
two vascular surgeons. All occlusions or stenoses demonstrated 
by DSA were apparent on MRA-G. Furthermore, patent crural 
vessels were detected by MRA-G in four patients when not 
evident on DSA. In all patients the therapeutic decision based 
on MRA-G was identical to that for DSA. 

Conclusion This study suggests that MRA-G may have a 
primary role for the rapid, non-invasive evaluation of patients 
with peripheral vascular disease. It provides images of com- 
parable quality to DSA but with additional advantages of multi- 
planar views in all segments, routine demonstration of the whole 
of the intra-abdominal aorta and its branches, and enhanced 
imaging of crural vessels. 


identification of the unstable carotid plaque 


T. J. Tegos, T. S. El-Atrozy, M. Sabetai, E. Kalodiki, S. 
Danjll, K. Kalomiris, D. Thomas and A. N. Nicolaides, 
Irvine Laboratory, Academic Surgical Unit, Vascular 
Department, Imperial College School of Medicine, St Mary's 
Hospital, London, UK 


Background The aim of this study was to determine theo 
relationship between ultrasonographically evaluated carotid — 
plaque homogeneity (HOM) and the degree of carotid stenosis” 
on duplex imaging with the incidence of ipsilateral cerebral 
infarction on computed tomography (CT) and cerebrovascular 
symptoms. 

Methods A total of 150 consecutive patients with 192 plaques, 81 
symptomatic and 111 asymptomatic, having 50-99 per cent 
carotid stenosis. were studied. Patients with cardioembolic 
symptoms were excluded. All ultrasonographic images of plaques. 
were standardized in a computer so that the grey-scale median of 
blood was 0-5 and that of adventitia 180-200 on a linear scale 
from 0 to 255 (interobserver variability, r= 0-93). Homogeneity, a 
measure of the variability of tone in the neighbouring pixels, was 
evaluated with the spatial grey level dependence matrix method. 
The stenosis was evaluated on duplex imaging and the presence 
or absence of ipsilateral cerebrovascular symptomatology and CT 
infarction (diserete subcortical, large and small cortical which are. 
probably thromboembolic) was noted, 

Results A HOM of less than 0-3 and stenosis less than 70 per 
cent identified a group with an 11 per cent incidence of sympto- 
matic plaques and a 16 per cent incidence of plaques associated 
with ipsilateral cerebral CT infarction. A HOM of less than 03 
and stenosis equal to or greater than 70 per cent identified a 
group with incidences of 39 and 17 per cent respectively. A 
HOM equal to or greater than 03 and stenosis equal to or 
greater than 70 per cent identified a (high-risk) group with 
incidences of 59 and 37 per cent. A HOM equal to or greater 
than 03 and stenosis less than 70 per cent identified a group 
with incidences of 41 and 33 per cent respectively (P<0-05, 7° 
test). 

Conclusion These results indicate that computer-evaluated 
plaque homogeneity and degree of stenosis can identify plaques 
at high risk of cerebral CT infarction and symptoms, therefore 
having a potential application in the management and natural 
history studies of carotid plaques. 
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Influence of detection of silent cerebral infarction by 
magnetic resonance imaging on the management of 
carotid disease 


A. J. McCleary, T. A. J. Calvey, M. Nelson, S. Homer- 
Vanniasinkam and M. J. Gough, Departments of Vascatlar 
Surgery and Neuroradiology, The General Infirmary at 
Leeds, Leeds, UK 


Background Whilst carotid endarterectomy (CEA) is usually 
performed for symptoms matched by a greater than 70 per cent 
stenosis of the relevant artery, silent cerebral infarction (SCI) 
may also occur in association with carotid atherosclerosis and 
such patients might benefit from surgery. Similarly SCT detected 
after CEA has been suggested as one endpoint by which peten- 
tial benefits of different surgical or anaesthetic techniques cen be 
Methods Magnetic resonance imaging (MRI) scans performed 
24h before and after CEA in 46 patients were examined by a 
neuroradiologist blinded to the clinical details in order to deter- 
mine the prevalence of SCI both after operation and in 
association with moderate (30-69 per cent) and severe (more 
than 70 per cent) asymptomatic stenoses in the contralateral 
hemisphere. 

Results Preoperative MRI demonstrated infarcts in 38 of 92 (41 
(95 per cent confidence interval (c.1.) 31-51) per cent) hemis- 
pheres, 20 of which were associated with a previous cerebro- 
vascular accident, seven with an apparent transient ischaemic 
attack and 11 with SCI for which there were no symptoms or 
signs mae by neurologist). In the SCI group seven intarcts 
occurred in 2 ADD in ipsilateral to 30~69 per cent stenoses 


(32 (95 per cent c.i. 12-52) per cent), three in 13 hemispheres 
(23 (95 per cent c i. 0-46) per cent) ipsilateral to more then 70 


per cent stenoses a one with a less than 30 per cent stenosis. 
Oely two new cerebral infarcts were evident after CEA, one in a 
patient with a previous hemiparesis who had no new signs and 
one following the onset of symptoms 30 min before surgery. 
Conclusion Thus, despite a previous report, SCI following CEA 
is uncommon and as a consequence postoperative MRI will not 
increase the power of trials to detect an advantage between 
different surgical or anaesthetic techniques. In contrast MRI 
evidence of SCI in patients with both moderate and severe 
asemptomatic stenoses is common and could identify additional 
patients who might benefit from CEA. 


Value of varicose vein surgery 
J. J. Smith, A. M. Garratt, R. M. Greenhalgh and A. H. 


Davies. Imperial College of Science, Technology a 
Medicine, Charing Cross Hospital, London, UK 


Background The incidence of varicose vein surgery in the popu- 
laon is high. Recently there has been a call to reduce surgery 
for this condition as it is often seen as cosmetic. This study 
assessed whether surgery for varicose veins significantly a-fects 
the patient’s health-related quality of life CHROL). 

Methods The SF36 health questionnaire and Aberdeen Varicose 
Vein Questionnaire (AVVQ) (a previously validated specific 
measure of health outcome) were administered to 98 consecutive 
patients undergoing surgery for primary varicose veins. Patients 
were followed up 6 weeks after surgery (response rate 77 per 
cent) and repeated the questionnaires. Of the respondents there 
were 3] women (68 per cent) and the mean age was 47 rears. 
Analysis was performed for reliability and responsiveness. and 
changes in HROL. 

Results The rehability estimates (Cronbach’s alpha) for the eight 
scales of the SF36 were all above 0-7 (range 0-74—0-87), and were 
0-74 for the AVVO. The mean preoperative scores for the eight 
scales of the SF36 were not significantly different from age- and 
sex-adjusied UK norms. The mean scores following surgery for 
six of the eight scales of the SF36 improved but not significantly 
(P >i, abs sample i test), The AVVO scores improved 
significantly (f= 4653. P-<0-0001). Standardized response nean 


for the AVVQ was 0-34 indicating that the AVVQ is able to 
detect clinically important changes in HRQL. 

Conclusion Surgery for varicose veins leads to a significant 
increase in HROL and use of the above instruments may help 
justify the use of scarce national health service resources. 


Effect of angle and Miller cuff on impedance at end-to- 
side anastomoses 


L. D. Wijesinghe, S. W. Smye and D. J. A. Scott, St 
James's University Hospital, Leeds, UK 


Background Impedance is a measure of resistance in pulsatile 
circuits and may be used to describe the consequent flow dis- 
turbance associated with end-to-side anastomoses (ESAs). 
Changes in the geometry of ESAs are known to alter flow, distri- 
bution of shear forces and the dissipation of energy. The 
addition of a vein cuff is said to establish vortices that change the 
distribution of shear stress and favour an increase in patency. 
Since impedance is affected by ESA geometry, impedance 
analysis may be able to identify a haemodynamically ideal ESA. 
The effect of ESA geometries on impedance was investigated. 
Methods ESAs were constructed from fixed lengths of polytetra- 
fluoroethylene (inflow vessel 6mm in diameter, outflow vessel 
4mm in diameter) in a standardized manner at various angles 
(15-120°) with and without a cuff (c). The ESAs were connected 
to a pulsatile pump delivering physiological flows 
(50-400 mi min` ') and pressures (mean 50-100 mmHg). The 
pulse volume (P) and flow (Q) proximal to the ESA were 
measured with a pressure cuff and Doppler probe respectively, 
on a PVL-50 (SciMed, UK). The ratio P/Q was measured as a 
function of frequency to give an impedance index. 

Results The values in the Table show impedance index (median 
of nine readings) at various flow rates. Repeatability was 0-05. 





Flow 
imi min G {8° 8% 30° 30% 45° 45% 40° Ge 90° 420° 120% 


100 QRS O71 P02 095 1-20 1:09 136 1:2) 149 1-75 1-71 
200 LIO 093 132 125 149 138 163 150 179 2-15 195 
300 L17 093 143 1:33 655 150 172 L61 180 224 1-96 
400 L20 1-02 142 1:34 157 L51 1-72 1-62 181 2-18 1-99 





P<0-05 at each flow rate analysis of variance) 


Conclusion At physiological flow rates, decreasing the angle of 
an ESA and/or constructing a Miller cuff reduces the impedance 
index of the anastomosis. This may explain the better patency 
rates observed in femoropopliteal grafts with a vein cuff. 


Homocysteine induces endothelial cell dysfunction 

A. M. Rasheed, J. H. Wang, C. Kelly, D. J. Bouchier- 
Hayes and A. Leahy, Royal College of Surgeons in Ireland, 
Beaumont Hospital, Dublin, Ireland 


Background Despite recognition of homocysteine as an inde- 
pendent risk factor for atherogenesis, the mechanism of its 
atherogenicity remains unclear. This study assessed the effect of 
homocysteine on endothelial cell (EC) proliferation as a measure 
of its reparative capacity. EC function was also assessed by 
measuring nitric oxide and endothelin (ET-1), as both are 
indicators of atherogenicity. 

Methods Human umbilical vein endothelial cells at passage 2-3 
were treated with p,L-homocysteine (Sigma) at concentrations of 
0. O01, 0-02, 0-05, œi, 10, 25 and Smmoll-! for 24h. EC 
proliferation was assessed using a 5-bromo-2'-deoxyuridine label- 
ling and detection kit (Sigma). Nitric oxide production was 
measured using the Griess reaction after 24 and 48h. ET-1 
production was measured in the supernatant at 12, 24 and 48h 
using a human ET-1 enzyme-linked immunosorbent assay kit {R 
and D). 
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Nitric oxide ET-1 
production production 
Percentage (umol 17°) (mmol b') 


decrease in e m 
proliferation 24h 48h 24h 4S h 








0 + ; 0 077 250 63 67 


OOL o 30 036 065 66 108 
O10 > 43 036 066 74 T 
100 00 49 038 O78 $3 89 
2500 52 040 079 30 47 
500 54 042 079 2% 37 
Pe i <00 <003 <005 <002 <002 





* Analysis of variance 


Conclusion Homocysteine inhibited EC proliferation, reduced 
ade concentration and upregulated ET-1 production. The 
ET-1 concentration declined at around homocysteine 







1 peo suggesting EC toxicity. These data suggest an endo- 
thelium-dependent mechanism for the atherogenic effects of 


Simote skin response and patient satisfaction on 
long-term follow-up of thoracoscopic sympathectomy for 
hy perhidrosis 


D. R. Lewis, F. C. T. Smith, P. M. Lamont and R. N. 
















Baird, Department of Surgery, Bristol Royal infirmary, 
Bristol, 

Background Sympathetic skin response (SSR) is a measure of 
evoked ¢ndosomatic electrodermal activity. Patients with hyper- 
hidrosis Haye abnormal SSRs which are abolished immediately 
following thoracoscopic sympathectomy. Absence of SSRs has 


sed as an objective measure of successful outcome 
mpathectomy. A study was carried out to determine 
‘sympathectomy on SSR during long-term follow-up. 
tients who had undergone bilateral thoracoscopic 
tomy for hyperhidrosis underwent postoperative 
assessment. of SSRs. A 15-mA stimulus was applied over the 
median nerve contralateral to the sympathectomy and evoked 
electrodermal activity was recorded from the sympathectomized 
palm. SSRs were analysed for amplitude. Patient satisfaction 
with surgery was assessed on a visual analogue i (0-10). 
Results Twenty-six patients were examined; 2? 21 were female. 
Mean (range) age was 23 (9-36) years. Mean ars ) follow-up 
was 39 
operative symptoms as severe. In three patients residual or 
recurrent symptoms occurred. Mean (range) patient satisfaction 
was 0-79 (0-06-1-0). In only seven of 52 palms were recurrent 
SSRs not detected. 












SSRs l | Amplitude (iV) 


Mean (range) 
Normal | E 


714 (0-2906) 
800--2000 





Repeated-measures analysis of variance found no correlation 
between amplitude of SSR and time since surgery (F = 0-48, 
P = ()-49) or patient satisfaction. 

Conclusion Following sympathectomy SSRs are not permanently 
abolished, but return of SSRs does not correspond with symptom 
recurrence or patient satisfaction. As such, SSRs are a poor tool 


~138) months. Twenty-four patients graded pre- 
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for objective assessment of long-term outcome following sym- 
pathectomy. 


Flow fields in in vitro end-to-side anastomoses: effect of | 
disease progression and angle 


L. D. Wiesinghe, S. W. Smye and D. J. A. Scott, $t 
James’s University Hospital, Leeds, UK 


Background The addition of a distal vein cuff to a femorotibial 
polytetrafiuoroethylene graft may improve patency but does not 
prevent the formation of intimal hyperplasia (IH). A flow vortex 
exists at the ‘heel’ of the cuff where shear stress is low and 
bloodborne factors which take part in thrombus formation or. 
promote TH have an increased residence time. Little is known 
about the behaviour of this vortex with changing flow rate caused 
by disease ps heey 

Methods A flow circuit comprising a pulsatile pump was con- 
nected to polished glass models of standard or cuffed (height 1 
or 2em end-to-side anastomoses (ESAs)) (inflow diameter 
6mm; outflow diameters 2mm, angles 15, 30, 45, 60°). The 
proximal outflow channel was occluded 2 cm from the heel. The 
motion of illuminated particles was captured on video and 
analysed frame by frame to measure the maximum vortex height. 
Flow rate was altered by a clamp on the inflow or outflow tubing 
simulating progression of disease. 

Results Values in the Table are vortex height in pixels (median 
of five measurements). 


Standard ESA l-em cuff 2-em cuff 
Flow ee eee 


{mi mim ') 80 100 120 80 100 120 80 100 


ner marenagcinnnmmniny macnn 





[3° 44 41 42 To TE J9 21 T9 
30° oe D3 2 8&1 80 80 130 132 
45° 68 66 69 95 96 96 150 148 
60° Si 79 8&3 113 113 113 175 172 





Conclusion Vortex height does not change with flow rate for a 
ae cuff angle and ESA type, but increases with anastomotic 
angle (P<0-05, analysis of variance) and cuff height. The 
development of TH may be favoured by a tall cuff (large vortex) 
whereas a 
may be able better to accommodate any IH before it causes a 
significant flow reduction. Although the small vortex is in a 
shallow standard ESA, the ESA volume may not be large enough 
to compensate for any TH that develops. 


Treatment of internal carotid artery thrombosis: an in 
vitro model 


H. Chant, $. Fearn, D. McHugh, R. Ashleigh and C. N. 
McCoilum, Department of Surgery, South Manchester 
University Hospital, Manchester, UK 


Background This study compared the ability of commercially 
available thrombectomy catheters to clear thrombus from an in 
vitro model of complete internal carotid artery (ICA) thrombosis. 
Methods A glass model of the ICA was filled with human blood 
which was allowed to coagulate. The Hydrolyser (Cordis, The 
Netherlands), Clot Buster (Microveena, USA), Acolysis System 
(Angiosonics, USA), Angiojet (Possis Medical, USA) and an 
Intimax Embolectomy Catheter (Applied Medical, USA) were 
each tested for pressure changes distal to catheter tip on 
activation and ability to clear the thrombus from the model. 
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long and low cuff (shallow angle ESA, small vortex). ee 
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Results 

Pressure 

change Model clearance 
Catheter n (mmHg) (me 
Clot Buster 5 A 890(71L5- a 8) 
Hydrolyser 9 1 79-9 (53-2-93-0) 
Balloon 5 < — 50 to > +50 90-0 (86 a 
Acolysis J 0 33-8 (118-4285) 
Angiojet R — 30 to + 100 94-7 (92-2-97-5) 





“Values are median (range) 


The Clot Buster produced the lowest tip pressure. Both the 
balloon catheter and the Angiojet created positive pressures 
distal to the tip with the potential for distal embolization. The 
clearance achieved by the Clot Buster and the Hydrolyser were 
not significantly different to that produced by the badoon 
catheter and the Angiojet (Kruskall—Wallis test). Furthermore, 
the Clot Buster and Hydrolyser are easter and cheaper to use. 
Conclusion So far, the Clot Buster and the Hydrolyser show the 
greatest potential for use in carotid endarterectomy with com- 
plete ICA thrombosis. 


Hypocoagulability and failure of compression 
ultrasonography for false aneurysm 


D. R. Lewis, A. H. Davies*, R. N. Baird, P. M. Lamont 
and F. C. T. Smith, Bristol Royal Infirmary, Bristol and 
*Charing Cross Hospital, London, UK 


Background False femoral artery aneurysm is an occasional 
complication of percutaneous cardiovascular radiological pro- 
cedures. Compression ultrasonography causes thrombosis non- 
invasively, reducing need for operative intervention. The 
technique fails in a proportion of cases. Analysis was undertaken 
to identify causes of failure. 

Methods Patients presenting with false femoral artery aneurysm 
since 1984 were identified from a computerized database 
(BIPAS). Since 1993 compression ultrasonography has beer per- 
formed as first-line treatment according to a standard protocol. 
The aneurysm jet is located and compressed with the 5-MHz 
probe of an ATL Ultramark 9 colour flow duplex scanner. Up to 
three 10-min compressions are performed per treatment. 
Prospectively collected ultrasonographic data and case tes 
were reviewed to identify causes of failed compression. 

Results False femoral artery aneurysm occurred as a compli- 
cation m 27 (0-1 per cent) of 24 033 cardiovascular radiolegical 
procedures. Fifteen aneurysms were treated by compression The 
technique was successful in nine of 15 cases but primary failure 
oe in six. Five of six had abnormal clotting (7° =7417, 


earn y ean in two of these patients follewing 
reversal of warfarin therapy. In three of 15 cases surgical repair 


vas necessary. Size of aneurysm, velocity of flow jet and sze of 


endoluminal catheter were not found to be significant facters in 
failure of treatment. 

Conclusion Compression ultrasonography is an effective reat- 
ment of false femoral aneurysm. Hypocoagulability reduced 
effectiveness. For patients in whom anticoagulation cannot be 
reversed, primary surgical repair should be considered. 


Tetracycline modulates cytokine secretion in human 
abdominal aortic aneurysms 
L J. Franklin, L. J. Walton and J. T. Powell, Deparenent 


of Surgery, Charing Cross and Westminster Medical School, 
London, UK 


Background Paracrine interactions between inflammatory and 
collagen synthesizing cells appear to be important in the g-owth 
of abdominal aortic aneurysms. Interrupting these processes with 


drugs provides a potential method of limiting aneurysm expan- 
sion, 

Methods Explant cultures of human aorta have been established 
and characterized to investigate collagen metabolism and 
cytokine production in the aneurysm wall. How collagen turnover 
(hydroxyproline secretion) and cytokine release (measured by 
enzyme-linked immunosorbent assay) are influenced by tetra- 
cvcline is now reported. 

Results Histological examination demonstrated preservation of 
explant tissue architecture for up to 6 days. The concentration of 
hydroxyproline released into the culture medium was unchanged 
in the presence of tetracycline at either 10 or 100 ug m! '. The 
explants secreted the cytokine monocyte chemotactic protein | 
(MCP-1} but not tumour necrosis factor x or interferon v. The 
release of MCP-1 was reduced in the presence of tetracycline in 
a concentration-dependent manner. 


Tetracycline 
(ug ml`') 

Conditioned medium 
at 48h Control 10 100 
Hydroxyproline (ag ml’) 31-4(7) 32-4(9) 2945) 

(71 = 9) 
MCP-1 (ng mi’) 18-9(1 1-8) 16°5(6) 5:2(2:8)* 

(72 = 5) 





Values are mean(s.d.). *P<0-01 


Conclusion Macrophages are the source of collagen-degrading 
enzymes in the aneurysm wall. The ability of tetracycline to 
inhibit secretion of MCP-1, the most potent attractant for 
macrophages, might translate clinically to reduced aneurysm 
expansion. 


Antioxidant capacity in vascular patients in relation to 
nutrition or severity of ischaemia 


I. Spark, J. Robinson, S. Homer-Vanniasinkam, M. J. 
Gough, R. C. Kester and D. J. Scott, Departments of 
Vascular Surgery, Leeds General Infirmary and St James's 
University Hospital, Leeds, UK 


Background Previous work indicates that a reduced total anti- 
oxidant capacity (TAC) increases the risk of postoperative infec- 
tion in patients undergoing femorodistal bypass. However, it is 
not known whether such a reduction is dependent upon the 
severity of ischaemia or the patient’s nutritional status. 

Methods The TAC and nutritional status of two groups of 
patients with differing severities of vascular disease (14 (nine 
men, median age 72 years) with critical limb ischaemia (rest pain, 
ankle pressure less than 50 mmHg); 13 claudicants (seven men, 
median age O68 years)} has been compared with that of ten 
controls (six men, median age 64 years). Nutritional status was 
assessed by mid-arm circumference, triceps skinfold thickness, 
body mass index, lean body mass, maximum voluntary con- 
traction (hand grip dynamometer), bioelectrical impedance, and 
levels of serum albumin, prealbumin and transferrin. These 
markers were then correlated with TAC. 

Results Patients with peripheral vascular disease had a lower 
median TAC than controls (752 versus 1130 amol i i; P<0-05, 
Mann-Whitney U test) although there was no difference 
between claudicants and patients with critical ischaemia (789 
versus 721 zmoll~'). However, TAC did correlate with maximum 
age contraction (r= 0-64, P=0-037), lean body mass 
(ro = 0-60, P=0-043) and serum transferrin level (r= 0-67, 
P = 0-02). 

Conclusion These results indicate that TAC is influenced by 
nutritional status rather than the severity of ischaemia. Thus the 
risk of postoperative sepsis might be reduced by preoperative 
augmentation of both antioxidant and nutritional status before 
either limb salvage surgery or operation for claudication. 
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Hyperhomocysteinaemia, peripheral vascular disease and 
neointimal hyperplasia in elderly patients 


S. Caldwell, M. McCarthy, S. C. Martin*, 
W. A. Bartlett*, A. F. Jones* and D. A. Mosquera, 


Departments of Surgery and *Clinical Chemistry, 
Birmingham Heartlands Hospital, Birmingham, UK 


A. C. Hilton*, 





Background Hyperhomocysteinaemia is a reported risk factor in 
in ein 








ypass grafts with neointimal hyperplasia (NIH). Its 
ice in a more typical group of vascular patients is 
n. The aims of this case-controlled study were to deter- 
mine the prevalence of hyperhomocysteinaemia in unselected 
patients with PVD and in patients with NIH, 

Methods ‘Homocysteine was measured in fasting plasma from 
subjects: ‘and controls in a high-pressure liquid chromatography 
assay. Control results were logarithmically transformed tor a 


reference — ' range mean plus two standard deviations} of 


8:86-14 25 pmol E 















Controls PVD NIH 
(n = 30) (n = 35) (n= $5) 
Homocysteine 11:30 15-80 [2-00 
(umol? (9-37-1407)  (1110-19-50)* (690-14-20) 


Bige 





Values a » median (interquartile range). *P=O0-001, 7#P= 0-72 
VEFSUS controls (Mann-Whitney U test) 


Results Hyperhomocysteinaemia (homocysteine greater than 
14:25 umol 1~') was present in seven of 30 controls ‘and 22 of 35 
patients with PVD = 10:212, P=0-001 versus controls) but in 
only three of five patients with NIH (7 = 0-064, P= 0-80 versus 
controls). Serum folate concentrations in the patients with PVD 
were lower than those in patients with NIH: meanf{s.e.m.) 
4-5(0-3) versus 7-6(1-1) umol l ' respectively (P= 0-015, t te st). 

Conclusion Hyperhomocysteinaemia is strongly associated with 
his association appears even stronger than in patients 
ature PVD. In contrast to a previous report there was 






limb sal ge s surgery 

S. P. Ca at anagh, A. Rawstron, M. J. Gough and S. Homer- 
Vanniasinkam, Vascular Surgical Unit, The General 
Infirmary í at Leeds, Leeds, UK 


Background Polymorphonuclear neutrophils (PMNs) promote 
ischaemia~reperfusion (IRI), and PMN depletion by both 
mechanical and immunological methods has been shown to 
ameliorate. this injury in animal models. However, thus far 
leucodepletion has not been subjected to clinical assessment. 
Methods In ten patients undergoing limb salvage surgery the 
effect of PMN depletion (using a double-lumen femoral venous 
catheter, 
200 ml min>! for 15 min (3000 ml or approximately 60 per cent 
of blood volume filtered) on levels of interleukin (IL) 6, IL-8 and 
tumour necrosis factor (TNF) x were compared with the same 
measurements in ten control patients undergoing similar surgery. 
Samples were taken from both peripheral (PER) and femoral 
(FEM) venous blood at baseline, reperfusion (T,). 4h, 24h, 3 
and 6 days (Ta Tas Tsp and Typ). 

Results Except at baseline, levels of IL-6 were lower in the 
patients who had filtration at all time points. These differences 
(filtered versus control, expressed as median percentage change 
from baseline) were significant at T, FEM (+ 122 versus + 148 
per cent, P<0-0001), T, PER (+15 versus +52 per cent, 
P< 0001), Tsp (+ 79 versus +444 per cent, P= 0-025) and T,p 
(- 24 versus +221 per cent, P=0-046), TNF-« levels were 
higher in those who had leucodepletion, particularly at T, PER 
(— 16 versus — 17 per cent, P<0-0001) and T, PER (~ 9 versus 








h premature peripheral vascular disease (PVD) and - 


, extracorporeal circuit, leucocyte filter, and flow rates of 


~ 43 per cent, P< 0-0001). Levels of IL-8 were lower in the PER 
samples (Ta + 1-8 versus +41 per cent, P<0-0001; T,, +2 
versus +125 per cent, P<0-0001) but higher in FEM samples 
(T, +24 versus +5 per cent, P<0-0001; Ta +72 versus + n 
per cent, P <0-0001) of patients who had filtration. 

Conclusion This novel study of intraoperative PMN depletion i$- 
associated with changes in the cytokine profile that would be 
consistent with amelioration of IRI. Thus levels of the PMN- 
dependent proinflammatory cytokine IL-6 were reduced, whilst 
those of IL-8 in femoral blood increased (leucocyte adhesion 
inhibition effect), Similarly peripheral TNF-x levels were higher 
and this should suppress PMN release from bone marrow 
reserves. The incidence of infective complications, amputations 
and death was comparable in the two groups. This technique 
appears safe, and its therapeutic role warrants further investi- 
gaor 





Upregulation of mesothelial heparin-binding epidermal 
growth factor by peritoneal cytokines: implications for 
tumour metastases 


D. G. Jayne, S. Perry, S. Farmery, A. C. J. Windsor, N. S. 
Ambrose and P. J. Guillou, Professorial Surgical Unit, $t 
James's University Hospital, Leeds, UK 


Background Heparin-binding epidermal growth factor (HB- 
EGF) is a newly characterized growth factor which is mitogenic 
for EGF receptor-positive tumour cells and shares similar 
heparin-binding properties to basic fibroblast growth factor 
(ÞFGF). It is upregulated in endothelial cells by the cytokines 
tumour necrosis factor (TNF) x and interleukin (IL) 1f which 
are abundant in the peritoneal cavity after operation. The aim of 
the present study was to determine their effect on TU 
mesothelial expression of HB-EGF and bFGF. 

Methods Samples of human omentum (ethics committee 
approved) were enzymatically digested and used to establish | 
mesothelial cell cultures. Confluent cells were stimulated with 
commercial TNF-x and IL-1f or postoperative drain exudate and 
subjected to semiquantitative reverse transcription—polymerase 
chain reaction using gene-specific primers for HB-EGF, bFGF. 
and the house-keeper gene glyceraldehyde-3-phosphate dehydro- 
genase. 

Results Mesothelial cells showed a low constitutive expression of 
HB-EGF and bFGF messenger RNA. TNF- and IL-1 signifi- 
cantly stimulated HB-EGF expression in a dose- and time- 
dependent manner, maximally at Ingmi t and 4h; bFGF 
expression was unchanged. In the Table, results for a 4-h 


incubation are expressed as a ratio of growth 
factor: glyceraidehyde-3-phosphate dehydrogenase amplified 
products normalized for controls (no stimulation). j 
HB-EGF bFGF 
TNE-z {1 ng ml’) (2 = 6) 3:2 (2:9-3-9)* 1 (09-12 
IL-1 8 (1 ng mt!) (2 = 6) 2-7 (1-5-—3-2)* o (0-7-1-2) 


Values are median (interquartile range). *P=003 (Wilcoxon 
signed rank test) 


A similar increase in HB-EGF expression occurred following 
incubation with drain exudate, and was attenuated by pre- 
treatment with anti-[L-1 and anti-TNF antibodies. 

Conclusion The cytokine environment of the postoperative 
cles al cavity results in the production by human mesothelial 
cells of a growth factor (HB-EGF), which is known to be mito- 
genic for gastrointestinal cancer. These findings have profound 
implications for the aetiology and prevention of local tumour 
recurrence. 
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Drug resistance evaluation by functional assay and 
immunofluorescence in bladder cancer 


L Yu-Shing Chong. V. Bradley, C. Davies, M. Hayes*. M. 


Loizidou, A. J. Cooper* and I. Taylor, Departmen. of 


Surgery, University College London Medical School, London 
and “Department of Urology, Southampton General 
Hospital, Southampton, UK 


Background Superficial bladder cancer frequently recurs and can 
evoke repeated chemotherapy. However, multidrug resistance 
(MDR) limits the effectiveness of chemotherapy. 

Methods MDR was assessed in recurrent bladder cancer (t = 11) 
by: (1) immunofluorescent staining of three proteins associated 
with MDR, P-glycoprotein (P170), MDR-related protein (MRP) 
and lung resistance protein (LRP) in frozen sections: anc (2) 
confocal microscopy of epirubicin accumulation (20 mg ral i. 
2h) in primary explants in culture. Specifically, intracellular drug 
distribution was determined including changes under the 
influence of the MDR reversing agents, verapamil and PSCS833. 
Five cell lines (including resistant variants) were used for me hod 
development and afforded the ‘gold standard’ results for both 
assays. 

Results Seven of [1 specimens exhibited positive immano- 
fluorescence: five for P170 with or without other MDR proteins, 
one for MRP and one for LRP, with the percentage of stained 
cells usually below [5 per cent. Of the seven immunohisto- 
chemically resistant cancers, only five showed a resistant pattern 
of epirubicin uptake in culture, ie. less total drug uptake 
compared with sensitive cultures (three to ten times), nuclear 
exclusion of drug, reversal of the latter pattern using verapamil 
and/or PSCS33. Of the four specimens with negative immano- 
fluorescence, two grew explants that were resistant in vitro. 
Overall, only seven of 11 specimens gave matching results using 
both assays (sensitive/sensitive or resistant/resistant). 

Conclusion These early results show that both immuno- 
fluorescence and functional assays give information on MDR 
status. The majority of tumours showed at least small popu- 
lations of resistant cells. The clinical implication is that reversal 
strategy should be developed for early or prophylactic imple- 


me 


mentation. 


Colorectal tumours are highly heterogeneous in 
chromosome number at the single cell level 


J. Greenman, J. Ashman, V. Brankin, G. S5. Duchie, 
P. W. R. Lee, M. J. Kerin and J. R. T. Monson, Academic 
Surgical Unit, University of Hull, Hull, UK 


Background The multistep hypothesis for colorectal carcino- 
genesis proposed by Vogelstein involves genes located an a 
number of chromosomes. In particular, chromosomes 7, 17 and 
1&8 have been reported to carry critical genes. In this study a 
three-colour fluorescence in situ hybridization (FISH) approach 
was used to investigate the number of these three chromosemes 
within individual tumour cells to determine tumour 
heterogeneity. The FISH data were also correlated with the zross 
ploidy index of the tumour. 

Methods Tumour biopsies (2 =50) were taken from a non- 
necrotic region of tumour and touch-preparations were mace on 
to Vectabond-treated microscope slides. These slides were used 
in FISH experiments with three pericentromeric chromosome 
probes: chromosome 7 was detected with fluorescein 
isothiocyanate (FITC), chromosome 17 with Texas Red, and 
chromosome 18 with a mixture of FITC- and Texas Red-labelled 
probes. One slide was Feulgen stained for quantitative image 
analysis using a CAS image analyser, 

Results FISH analysis showed a high level of heterogeneity in 
the vast majority of samples. The most frequently occurring 
modal chromosome profile was 2/2/2 (41 per cent) for chromo- 
somes 7, 17 and 18 respectively, although the ploidy index of 
these tumours varied from 0-93 to 2-06 with no correlaticn to 
histological stage. A modal profile of (3/4)/2/2 was the most 


` 


commonly found profile in Dukes B (eight of 19) and C (sx of 


16) tumours but again no correlation with DNA ploidy was 
obseryed. 

Conclusion This study shows that tumours are highly 
heterogeneous at the single cell level and that a modal chromo- 
some profile does not correlate directly with total DNA ploidy or 
histology of a tumour. It is hypothesized that tumour outcome 
may be better predicted by the presence of particular subpopu- 
lations of cells found within a tumour mass rather than by total 
DNA ploidy. 


Suicide gene therapy for colorectal liver metastases: 
evidence of a systemic antitumour immune response 


L M. Pope, F. Campbell*, J. Yates, G. Lepts, G. Mellor*, 
R. B. Jonest, S. E. Christmast, A. R. Kinsella and G. J. 
Poston, University Departments of Surgery, *Pathology and 
timmunology, Royal Liverpool University Hospital, 
Liverpool, UK 


Background Expression of the herpes simplex virus type | 
thymidine kinase (HSV1-TK) gene in localized tumours results 
in tumour regression following the administration of ganciclovir 
(GCV). A localized immune response contributes to this regres- 
sion. The aim of this study was to determine if the treatment of 
localized HSV1-TK-expressing colorectal liver metastases 
resulted in a systemic antitumour immune response and the 
regression of distant metastases. The effect of HSV1-TK expres- 
sion in the absence of drug selection was also investigated. 
Methods Liver metastases were generated by the subcapsular 
injection of 5 x 10° cells of the K12TK cell line (groups 1 and 2) 
and K12 cell line (group 3) in BDIX rats. All animals received a 
second injection of the K12 cell line in an adjacent lobe of the 
liver. After 7 days, group 2 was treated with intraperitoneal GCV 
75 mg kg” twice daily for 5 days. Animals were killed, tumour 
volumes were determined and T cell cytotoxicity assays per- 
formed. Experiments were performed under the Animals 
(Scientific Procedures) Act 1986. 

Results HSV1-TK-expressing tumours showed marked 
regression following GCV (group 2): mean tumour volume 
0-6mm* compared with 984mm? for controls (group 3) 
(P<0-0001, Mann-Whitney U test). However, HSV1-TK protein 
expression alone also resulted in tumour regression (group 1): 
mean tumour volume 22-4 mm? (P<0-05). Adjacent tumours in 
group 2 had a mean tumour volume of 45-2 mm? (P not signifi- 
cant), whilst those in group 1 showed significant regression: 
mean tumour volume 202 mm (P<0-05). A cytotoxic T cell 
population recognizing the unmodified K12 cell line was identi- 
fied in group 2. 

Conclusion HSV1-TK-mediated therapy of experimental liver 
metastases results in a systemic antitumour immune response. 
The TK protein appears to have a role in the generation of 
antitumour immunity. 


Frequent G to T transversion at codon 249 of the p53 
tumour suppressor gene in hepatocellular carcinoma 


P. B. S. Lai, S. M. Ip, W. Y. Lau and A. K. C. Li, 
Department of Surgery, The Chinese University of Hong 
Kong, Prince of Wales Hospital, Shatin, New Territories, 
Hong Kong 


Background Hepatocellular carcinoma (HCC), a common 
malignancy in south-east Asia, accounts for over 1 000 000 deaths 
per year worldwide. In Hong Kong, HCC is the second leading 
cause of cancer death. Both exposure to dietary carcinogens such 
as aflatoxin B, and infection of hepatitis B virus have been impli- 
cated as important risk factors for the development of HCC. The 
genetic mutation of the p53 gene in HCC was studied. 

Methods DNA extracted from 52 operative tumour samples of 
HCC was used. Point mutations were detected by single-stranded 
conformational polymorphism and direct DNA sequencing tech- 
niques. 

Results Within exons 5-8 of the p53 gene, 17 point mutations 

oars 


G 


were detected in the 52 samples, The frequencies of point muta- 
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tion in exons 5, 6, 7 and 8 were four of 17, three of 17, nine of | 
17 and one of 17 respectively. Furthermore, eight of the nine | 





: tations i in exon 7 were found to be G to T transversion 
at codon 249, 


Conclusion These findings suggest that G to T transversion at — 
codon 249 of the p53 tumour suppressor gene was a common - 


genetic alteration in this series. As such transversion is com- 
monly found in HCC because of dietary exposure to aflatoxin B,, 
this ma represent a subset of HCC in Hong Kong. 





Desmoid precursor lesions 












S. K. Clark, T. G. P. Johnson-Smith, D. E. Katz, R. H. 
Reznek*, I. M. Frayling and R. K. S. Phillips, The Foly- 
posis Registry and Department of Radiology, Northwick Park 
and Si Mark's Hospital, Harrow and *Department of 
Radiology, St Bartholomew's Hospital, London, UK 


Background Germline mutations of the APC tumour suppressor 
shromosome 5q22 are responsible for familial adeno- 
lyposis (FAP). Desmoid tumours are poorly under- 

stood, locally invasive, non-metastasizing neoplasms that occur in 
about 10] per cent of patients with FAP. The natural history of 
desmoids was investigated by documenting prospectively the 









prevalence. and progression of possible precursor lesions, and 
comparing the somatic genetics of these with established 
desmoid tumours. 

Method group of patients with FAP and controls were 


examined at laparotomy. Another group, with FAP and ne 
clinical evidence of desmoid, and a group of controls underwent 
helical abdominopelvic computed tomography. DNA from 17 
desmoids (from 13 patients with FAP) and from eight putative 
precursor lesions biopsied at laparotomy was assessed for allele 
loss at five dinucleotide repeat microsatellite markers flanking 
APC. Mutations in APC exon 15 were detected using hetero- 
duplex analysis of overlapping polymerase chain reaction 
products and the protein truncation test. Regions found to con- 
ations were directly sequenced. 
laparotomy, 13 of 42 patients with FAP had fibro- 
enteric plaques; seven had no history of surgery. 










“more extensive mesenteric fibromatosis; these indi- 
i undergone significantly more laparotomies than Ws 
rest. Of 103 patients scanned, two had desmoid tumours and 2 


nt) had mesenteric fibromatosis. On follow-up on 
mours grew rapidly; mesenteric fibromatosis was un- 
a five and resolved in four of the nine patients 
rescanned. Somatic mutation was identified in 11 of 17 desmoids 
and allele loss at APC in two. No somatic abnormalities of APC 
were dete 
test), all of which were histologically compatible with desmoid. 
Conclusion A model of desmoid tumour deve delta 
analogous to the adenoma—carcinoma sequence, is proposed, | 
which a less benign phenotype emerges as molecular aie 
abnormalities accumulate. Mesenteric plaque-like desmoid pre- 
cursor lesions arise before surgery in many patients with FAP as 
a result of abnormal fibroblast function: some, perhaps stimu- 
lated by surgery, progress to mesenteric fibromatosis; these in 
turn can. give rise to a desmoid tumour. 





Nucleotide excision-repair of damaged DNA is inhibited 
by doxorubicin i in human tumour cells 


C: Whitaker, A. Sattar, A. Harbottle and F. C. Campbell, 
Department of Surgery, University of Newcastle, Newcastle- 
upon- - Tyne, UK 


Background Nucleotide excision-repair (NER) removes DNA 
damage induced by ultraviolet (UV) radiation or by cisplatin and 
may affect tumour chemosensitivity. This study assayed NER in 
human adenocarcinoma cells and assessed effects of doxorubicin 
on this process. 

Methods NER was assessed by tumour cell reactivation of UV- 
ee DNA of the chloramphenicol acetyltransferase (CAT) 
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reporter gene. DNA damage impairs CAT activity. Any subse- 
quent increase of activity indicates NER and provides a quanti- 
tative assay. UV-damaged and normal CAT genes were 
incorporated into recombinant adenoviral vectors (UV Ad-CAT 
and Ad-CAT respectively) which were used to infect cells. CAT 
activity was assessed by radioligand binding assay. Effects of 
doxorubicin were then assayed, 

Results High levels of CAT activity were induced by infection 
with undamaged Ad-CAT (mean(s.d.) 30(3) to 45(8) versus 
oe c.p.m. in control). CAT activity levels were initially low 
(8(2) c.p.m. on day 1) after infection by UV Ad-CAT, but subse- 
quently increased to 18(2)c.p.m. by day 4, indicating effective 
NER. Doxorubicin inhibited NER in cells infected with UV AD- 
CAT, and CAT activity remained low (8(2) c.p.m. on day 4). 
Conclusion Human adenocarcinoma cells have high NER 
activity which could impair responsiveness to cisplatin. Doxo- 
rubicin inhibits NER and may enhance chemosensitivity. 


Correlation of a colour subtraction pulse sequence for 
magnetic resonance-guided interstitial thermoablation 
with temperature and histological lesion size 


S. Gould, G. Lamb, N. Vaughan, W. Gedroyc, A. 
Mansfield and A. Darzi, Academic Surgical Unit, Imperial 
College of Medicine at St Mary’s and Centre for Biological 
and Medical Systems, Imperial College, London, UK 


Background Magnetic resonance (MR) imaging is the most 
sensitive modality for monitoring interstitial laser thermotherapy 
(ILT). However, dependence on interpretation of grey-scale 
changes and variable tissue T1 times make it less than ideal. A 
prototype real-time pulse sequence (General Electric (GE), 
USA) that assigns a colour spectrum to grey-scale changes w 
potentially increase the accuracy of MR-guided thermal surger 
However, the spectrum must be calibrated with temperature and ~ 







image-predicted necrosis correlated with histological effect to ` 


allow its clinical use. 
Methods Porcine livers were placed within a 0:5-T GE SP10 
Interventional MR Unit. A 600-um neodymium yttrium—alu- 
minium—garnet laser fibre (wavelength 1064 nm) with diffuser tip 
was placed in the liver parenchyma with an MR-compatible 
A A sagittal MR image containing the fibre tip was 
chosen as the template. A 3-cm region of interest (ROD was 
drawn centred on the fibre. Thermal lesions were produced 
(5 W, duration 20 min) with real-time colour subtraction MR 
monitoring throughout (FGR60, acquisition time 4s), At 1- min 
intervals the pixel intensity value, temperature and colour at the 
laser tip were measured. Twenty burns were produced. The pixel 
intensity measurements were expressed as a percentage of the 
mean pixel intensity of the ROI to standardize measurements. 
Using the colour representing the temperature at which tissue 
necrosis would be expected to occur, predicted maximum lesion 
size was measured from the images and compared with histo- 
logical assessment. 
Results There was a linear relationship between temperature 
and percentage pixel change (r= 0-84). Six discrete colours were 
determined in the spectrum and all were significantly different 
from each other in terms of mean percentage pixel change 
(P<0-01) and mean temperature (P<0-01; except between 
orange and yellow, P = 0-037). Green had a mean(s.d.) tempera- 
ture of 55-6(5)°C, and thus predicted necrosis. Image-predicted 
maximum lesion size correlated closely with histology (r = 0-93). 
Conclusion The colour changes produced by this unique pulse 
sequence have been calibrated with tissue temperature in vitro. 
The colour representing a temperature above which necrosis is 
known to occur can be used accurately to predict lesion size. 
This will potentially allow greater accuracy and safety for MR 
monitoring of ILT in vivo. 


_ 


15 
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Genomic heterogeneity in synchronous hepatocellular 
cancers 

Y.  Strivatanauksorn*t, V. 9 Sirtvatanauksorn§, S. 
Bhattacharya*, J. Reest, A. K. Savaget, A. P. Dhillond, 
A. K. Kakkart, N. R. Lemoine§, R. C. N. Wilhamsont 
and B. R. Davidson”, Departments of *Surgery and 
tHistopathology, Roval Free Hospital School of Medicine, 
and ¿Department of Surgery and Imperial Cancer Resecrch 
Fund Oncology Unit, Hammersmith Hospital, Imperial 
College School of Medicine, London, UK 


Background Hepatocellular carcinoma (HCC) arising in a 
cirrhotic liver is frequently multifocal. Whether the smaller 
lesions represent intrahepatic metastases or de novo cancers has 
not been established. Their degree of genomic heterogeneity was 
assessed using arbitrarily primed polymerase chain reaction, a 
new but well validated technique of DNA fingerprinting not 
requiring prior sequence information. 

Methods Sixty nodules (37 HCC, 23 regenerative nodules) were 
sampled from ten human cirrhotic livers removed at orthotopic 
liver transplantation. Tumour tissue was microdissected from 
paraffin-embedded formalin-fixed samples, and phenol extraction 
of genomic DNA was performed. Two arbitrary primers (AR3 
anc ZF3} were used to amplify the genomic DNA of each 
sample. Fingerprinting of the random amplified fragments was 
performed by acrylamide gel electrophoresis. 

Results Marked g genomic heterogeneity was noted amongst the 
nodules studied. No two cancers or regenerative nodules had 
identical electrophoretic patterns. Even HCCs in close proximity 
and within the same segment of the liver were found to have 
distinct genomic patterns. 

Conclusion Such genomic heterogeneity in synchronous HCCs 
may explain the poor response to treatment of these cancers. 
Also, if the smaller tumours are de novo lesions rather han 
metastases, as these data suggest, then current concepts regard- 
ing liver resection as a curative treatment modality for HCC may 
require reassessment. 


Protective role of the current preservation solutions 
against warm ischaemia in rat kidney 


N. Ahmad, D. J. Potts* and J. P. A. Lodge, Departmert of 


Organ Transplantation, St James’s University Hospital and 
*Department of Physiology, University of Leeds, Leeds, UK 


Background The protective role of current preservation 
solutions in the prevention of warm ischaemic and reperfusion 
mjary in a rat kidney model is reported. The solutions studied 
included Euro-Coilins (EC), hyperosmolar citrate (HOC), phos- 
phate-buffered sucrose (PBS140) and University of Wisconsin 
solution (UW). 

Methods Male Wistar rats (300-350 g) were anaesthetized by 
intraperitoneal injection of inactin 120 mg kg '. An intraveaous 
infusion was set up 7 6mlh~' (sodium chloride 125 mmo Ii, 
bicarbonate 25 mmol l~} also containing 37 MBq1~) (Hl]isulin 
(for inulin clearance). Both ureters were cannulated for serial 
urine collection. An equilibration period of Ih was allawed 
folowing surgery after which urine was collected for Ih 
{control}. The left kidney was then flushed with 0-5 ml 0-S per 
cent saline, EC, HOC, PBS140 or UW at 37°C. A clamp was 
then applied to the left renal pedicle. After 45 min the clamp was 
released and a right nephrectomy was performed. Urine flow and 
composition from the left kidney were observed for 4h. Home 
Office guidelines were strictly followed in all animal experiments. 
Results Results are presented for inulin clearance, urine flow 
and urine osmolality in the third hour after ischaemia compared 
with preischaemic control values. 


Function Period Saline EC HOC PBSI UW 
GFR Before 61 B64) 839146) 60492) 72196)  1125(128) 
(Ga min ischaemia 
After 314)  i46(108} 168(102) 365{(87) 534162) 
ischaemia 
Urine flow Before 428(37})  S30¢184) 575224) 468(76) 41H76) 
lh’) ischaemia 
After 607(282) 848(456) 1280(576) 1566(565) 1873(¢521) 
ischaemia 


Osmolality Before 

(mosm 11) ischaemia 
After 3378) 360(28) — 436(28)  499%37) S19(45) 
ischaemia 


1087(53)  1016(167) 1050(236) 102498) 1094( 127) 


Values are mean(s.e¢.m.} (2 = 6). GFR. glomerular filtration rate 


Conclusion Forty-five minutes of warm ischaemia to rat kidney 
was considered very severe. Both PBS140 and UW provided 
effective protection resulting in high output of concentrated 
urine compared with EC and HOC. 


Matrix metalloproteinases and angiogenesis in breast cell 
line co-cultures with fibroblasts 


R. A. Cochrane, E. L. Davies, M. K. Roy, P. D. Carey and 
R. E. Mansel, University Department of Surgery, University 
of Wales College of Medicine, Cardiff, UK 


Background Matrix metalloproteinases (MMPs) are crucial for 
the invasion and metastasis of breast tumour cell lines. The 
initial steps of angiogenesis also require basement membrane 
degradation and matrix protein remodelling. Production of these 
MMPs by fibroblasts is induced by breast carcinoma cell lines. 
Pollette et al. found that the invasive breast cell ine MDA231 
induced breast fibroblasts to produce MMP-1 and activate pro- 
MMP-2, but the less invasive cell line MCF-7 did not. Assess- 
ment of the angiogente activity of these two cell lines in co- 
culture with fibroblasts, using the chick  chorioallantoic 
membrane (CAM) model system, is presented. 

Methods Using stereoscopic microscopy blood vessels invading a 
20-1 collagen gel on the CAM were counted through a 2 x 2 mm 
nylon mesh over 5 days. MDA231 and MCF-7 cells were co- 
cultured on these gels with the slow-growing fibroblast cell line 
KBI6F. Results are expressed as a percentage of mesh squares 
containing blood vessels. 

Results MDA231 cells were more angiogenic when co-cultured 
with a fibroblast cell line that was not significantly angiogenic by 
itself. MCF-7 cells showed no such angiogenic advantage with 
fibroblasts. 








Angiogenesis 
Assay n (%) pr 
KBI6F versus negative control I2 20 versus 18 0-135 
MDA co-culture versus 33 100 versus85 0-028 
MDA alone 
MCF-7 co-culture yersus 54 85 versus 75 0-676 


MCE-? alone 





Values are median. “Mann-Whitney U test 


Conclusion This breast fibroblast cell line is slow growing and 
displays contact inhibition im vitro. When incubated in isolation 
on the chick CAM it does not demonstrate significant angiogenic 
properties against negative controls. The co-culture of MDA231 
cells and breast fibroblasts attracts a significantly better blood 
supply than MDA231 cells alone, unlike the MCF-7 cells. The 
precise role of MMPs in this tumour stroma interaction needs 
further investigation and raises the possibility that inhibition of 
MMP function could have a dual role in delaying tumour 
progression in vivo, 
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naive sis of the survival advantage to specialist treatment 
of breast. cancer 


D. B. Kingsmore, D. Hole*, 





C. R. Gillis* and W. D: 


George, Department of Surgery, Western Infirmary and - 


*West of : Scotland Cancer Surveillance Unit, Glasgow, UK 


Background Before screening, treatment by a specialist was 


die to confer a survival advantage. The aim of this study — 


was to investigate whether the survival advantage persisted with 
longer follow-up and to determine if it could be explained by 
adjuvant therapy. 
Methods All 5625 cases of invasive breast cancer in a defined 


geographical area from 1980 to 1994 were identified and the | 


original pathology reports obtained. Cause of death was obtained 
from the Registrar General. The survival of women treated by a 
specialist was compared with that of women treated by non- 
specialists: using Cox’s proportional hazards model. 

Results Survival in all groups treated by the specialist unit was 
significantly better, except in those with tumours greater than 
40 mm (Table). In node-positive women, the survival advantage 
seen was greater in women aged 50-74 years than in those aged 
less than 50 years. 















Non- 
Specialist specialist 
gical Relative 
3 10 5 10 hazard 
years* years* years% years” ratio P 
Tumour size 
(mm). 
U-19 90 SI 81 70 0357 (041-050) < 000} 
20-39 - 75 59 68 ae O78 (063-096) 002 
40+ io §2 37 50 36 0-93 (0-71-120) ma. 
Nodal status 
Negative - 88 79 84 fp: (76 (058-099 D047 
Positive 66 50 54 37 (68 (056-051 <0-001 
Age of nade- 
positive: 
women | 
(years) 
<30 | 65 47 54 4} (72 (O3S1-1-00) n.s. 


5 : 3: 0-66 (0:53-0:82) < 0-001 


Conclusior n The survival ere associated with specialist 
treatment persists and indicates a higher cure rate. This advant- 
age exceeds any benefit from adjuvant therapy and is seen in 
women who would not be eligible for chemotherapy. 


Exprestion of thrombospondin 1 in invasive breast cancer: 
its association with p53 status, angiogenesis and clinical 
outcome 


M. A. Steward, A. J. Rice, C. Quinn, E. A. Benson and K. 
Horgan, Departments of Surgery and Histopathology, The 
G eneral Infirmary at Leeds, Leeds, UK 


Background Angiogenesis is an important process m tumour 
progression. Thrombospondin 1 (TSP-1), an extracellular matrix 
glycoprotein, has been shown to have antiangiogenic properties. 
However, some studies have demonstrated an inhibitory role. 


Recent studies have shown an inverse relationship between TSP- 
1 expression and p53 status in cultured fibroblasts. The signifi- 


cance of this and its relevance to clinical outcome in invasive 


breast cancer is poorly understood. The role of TSP-i expres- | 


sion, ps3 status and microvessel density as a measure of 
angiogenesis has been examined in invasive breast cancer. 
Methods Formalin-fixed paraffin-embedded tissue sections from 
48 consecutive invasive breast cancers were examined immuno- 
histochemically for TSP-1 and p53 expression. Microvesse! 
density was estimated using CD31 endothelial cell antibody. The 
findings were correlated with recurrence-free and overall 
survival.: 


Results There was a significant correlation between TSP-1 
expression and microvessel density (P< 0-03) with high levels of 
TSP-1 expression found in conjunction with low microvessel 
density counts. High microvessel density was correlated with ps3 
positivity (P<0-01) and both microvessel density and ps3 
positivity were significantly correlated with recurrence-free 
survival and overall survival (P< 0-03). However, TSP-1 expres- 
sion was not significantly associated with recurrence-free or 
overall survival and there was only a loose non-significant inverse 
relationship between TSP-1 expression and p53 status. 


Conclusion These results support the concept that TSP-1 expres- 


sion has an antiangiogenic role in invasive breast cancer. These 
data also confirm that tumour microvessel density and p53- 
positive status are markers of poor clinical outcome. However, 
TSP-1 expression does not afford a survival advantage in invasive 
breast cancer nor does it exhibit an inverse relationship with p53 
status, 


Surgical intreduction of endotoxin increases metastatic 
growth and circulating levels of vascular endothelial 
growth factor 

G. Pidgeon, J. Harmey, E. Kay*, H. P. Redmond and 
D. J. Bouchier-Hayes, The Royal College of Surgeons in 
Ireland, Departments of Surgery and *Pathology, Beaumont 
Hospital, Dublin, Ireland 


Background Surgical resection of primary tumours may para- 
doxically induce rapid growth of distant metastases through an 
angiogenic mechanism. Wound factors are usually regarded as 
the stimulus for vessel growth; however, these appear late in 
the circulation. It was hypothesized that endotoxin lipo- 
polysaccharide (LPS) introduced at the time of surgery 
stimulates immune and tumour cell production of vascular 
endothelial growth factor (VEGF), a potent angiogenic factor, 
contributing to increased growth of metastases. 

Methods Fifty Balb/c mice were injected with 1 x 10° 4T1 mam- 
mary adenocarcinoma cells by tail-vein injection. On day 14 the 
animals received either anaesthesia alone, laparoscopy w 
carbon dioxide, laparoscopy with air, laparotomy, saline injectio 
or LPS injection (10m ml-'). On day 5 following surgery 0 


injection, lungs were excised and weighed as an indication of 


metastatic burden. Serum VEGF was assayed by enzyme-linked 
immunosorbent assay. 

Results There was a significant increase in metastatic burden 
between the air ARN and laparotomy groups compared 
with either controls or the carbon dioxide laparoscopy group. 
Similarly, metastatic burden was increased in the endotoxin 
group compared with saline controls. Mitotic index within the 
metastases and serum VEGF levels were significantly higher 
following endotoxin injection and either laparotomy or air 
laparoscopy compared with the appropriate controls. 











Serum 
Group Metastatic Mitotic VEGF 
(n=8) burden index (pg ml~') 
Control (anaesthesia) 1°32(0-12)  439(0:63)  1428(5-44) 
Carbon dioxide 1-94(0-42) 4710-15)  2841(13-70) 

laparoscopy 

Air laparoscopy 2:73(0-12)* 7-99(0-09)* 61974714)" 
Laparotomy 337014 = 8-33(0-21)* — 77-92(5-00)* 
Saline 1-99(0-10) 4741:71)  33-88(7-34) 
Endotoxin 2:84(0-20)t 7-68(0:42)F 207-85(42:74})f 


(10 ug min’) 





Values are mean(s.d.). *P<0-0001 versus anaesthesia control; 
TP < 00003, P < 0-05 versus saline. 


Conclusion Open surgery induced higher rates of metastatic 
growth and raised levels of circulating WEGF compared with 
controls. Air laparoscopy and endotoxin injection led to a similar 
effect, with no significant effect observed when the peritoneum 
was sufflated with sterile carbon dioxide. This indicates that 
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endotoxin introduced during open surgery may increase both 
tumour growth and angiogenesis. Therefore by reducing surgical 
exposure to LPS it may be possible to attenuate postoperative 
metastatic tumour growth. 


Human tumour-derived endothelial cells exhibit decreased 
expression of Bcl-2 and Bag-1 and are more susceptible to 
interferon y-induced apoptosis and antiangiogenesis 

J. H. Wang, Q. D. Wu, H. P. Redmond, C. Condron and 
D. Bouchier-Hayes, The Royal College of Surgeons in 
Ireland, Department of Surgery, Beaumont Hospital, Dublin, 
Treland 





Background Solid tumour growth and metastasis are dependent 
on the formation of new blood vessels (angiogenesis). Studies 
based on intact vessels or established cell lines have shown that 
tumour and normal blood vessels differ in their permeability and 
composition of the basement membrane. However, fur-her 
investigation of these differences with potential significance for 
innovative therapeutics of tumour vascular targeting have been 
hindered because of the lack of readily available and purified 
human tumour-derived endothelial cells (HTDECs) for analysis. 
This study was carried out to establish the technique for isolation 
anc identification of HTDECs and normal human vascular endo- 
the al cells (HVEC's). 

Methods HTDECs were freshly isolated from human colorectal 
tumours G7 =5) using collagenase and DNAase digestion, and 
Percoll gradient sedimentation. HTDECs were identified and 
confirmed by their angiotensin-converting enzyme activity, posi- 
tivity for von Willebrand factor-related antigen staining, and 
typical capillary-like formation on Matrigel. HVECs were 
isolated trom human umbilical veins (n = 6). The expressioa of 
adhesion molecules on HTDECs and HVECs was assessed by 
flow cytometry. Expression of antiapoptotic gene proteins, Eel-2 
and Bag-!, was detected by Western immunoblotting. HTDEC 


were also evaluated. 

Results Both HTDECs and HVECs had similar expression of 
PECAM-!. However, HTDECs expressed high levels of 
intercellular adhesion molecule 1 (ICAM-I) and E-selectin 
compared with HVECs (P<0-05). P-selectin was absen: in 
normal HVECs, but was detected in HTDECs. As a result, the 
spontaneous adhesion of human lymphocytes to HTDECs was 
higher than to HVECs (27 versus 16 per cent, P<(-05). 
Treatment of HTDECs with interferon (IFN) ~ 250 units ml! 
for 24h resulted in significant increases in inhibition of cell 
proliferation (72 per cent inhibition of control) and in cell 
apoptosis (31 per cent) compared with IFN-y-treated HVECs 
(proliferation 38 per cent inhibition of control; apoptosis 15 per 
cent). IFN-y markedly inhibited HTDEC capillary tube for- 
mation on Matrigel. Western blotting revealed that HTDECs 
expressed lower levels of Bcl-2 and Bag-1 gene proteins than 
nomal HVECs. 

Conclusion These studies confirm firstly the upregulation of 
ICAM-1 on HTDECs and the consequent increased lymphecyte 
adherence. The observations of decreased antiapoptotic gene 
protein, bcl-2 and bag-1 expression, and the associated incr2ase 
in IFN-y-induced apoptosis and antiangiogenesis in HTDECs 
may have implications for the design of new anticancer therapies. 


Lipopolysaccharide-mediated upregulation of vascular 
endothelial growth factor in macrophages and tumour 
cells 


D. A. McNamara, G. Pidgeon, J. Harmey, T. N. Welsh, 
H. P. Redmond* and D. J. Bouchier-Hayes, The Royal 
College of Surgeons in Ireland, Department of Surgery, 
Beaumont Hospital, Dublin and *Department of Surgery, 
Unaversity College Hospital, Cork, Ireland 


Background Angiogenesis is an important determinant of 
tumour proliferation and vascular endothelial growth fector 


(VEGF) is the most potent angiogenic factor known. The 
authors have shown that exposure to airborne endotoxin (lipo- 
polysaccharide (LPS)) during surgery results in increased serum 
VEGF levels in a tumour-bearing murine model. The aim of this 
study was to determine the source of VEGF following macro- 
phage and tumour cell exposure to LPS. 

Methods Peritoneal macrophages isolated from LPS-sensitive 
(HEN) and LPS-resistant (HEJ) mice were adhered and stimu- 
lated in vitro with LPS (1-100ng) for 24h. Murine 4T1 
mammary adenocarcinoma cells were cultured similarly. Human 
monocytes were isolated, matured to macrophages in vitro and 
activated with interferon y before incubation with LPS 1-100 ng 
for 24h. VEGF messenger RNA (mRNA) expression was 
determined semiquantitatively by reverse transcriptase—poly- 
merase chain reaction and VEGF protein levels were determined 
by enzyme-linked immunosorbent assay. 

Results VEGF mRNA and protein expression were not signifi- 
cantly altered in LPS-stimulated peritoneal macrophages isolated 
from LPS-sensitive or LPS-resistant mice. Human macrophage 
VEGF mRNA expression was increased in response to LPS in a 
dose-dependent manner. Mammary carcinoma cell production of 
VEGF following LPS stimulation was upregulated. 

Conclusion In the murine model, LPS upregulates VEGF pro- 
duction by tumour cells but not by macrophages. In contrast, 
human macrophages increase VEGF production following LPS 
exposure. This may reflect the differential expression of CD14 
LPS receptor between human (positive) and murine (negative) 
macrophages. Perioperative exposure to LPS may stimulate 
angiogenesis following surgery generating a permissive environ- 
ment for tumour growth. 


Omeprazole-induced hypergastrinaemia promotes the 
progression of adenomas and decreases survival in the 
Min mouse model of familial adenomatous polyposis 


A. M. Smith, J. D. Hardcastle and S. A. Watson, The 
Academic Unit of Cancer Studies, Department of Surgery, 
Nottingham University, Nottingham, UK 


Background Gastrin is a potent mitogen for colorectal 
epithelium and tumours. Overexpression of the gastrin receptor 
has been shown in hyperproliferative colonic epithelium and all 
grades of adenomas. Thus a state of hypergastrinaemia may 
promote progression through the adenoma—carcinoma sequence. 
The effect of omeprazole-induced hypergastrinaemia on the pro- 
gression of intestinal neoplasia was determined in the Min 
(multiple intestinal neoplasia) mouse model of polyposis coli. 
Methods Mice were entered into the study when polymerase 
chain reaction analysis confirmed the Min* genotype. Min mice 
were randomized into four groups to receive: omeprazole 
(75 mg kg! daily oral treatment); omeprazole + Gastrimmune (a 
gastrin immunogen inducing the in situ formation of antigastrin 
antibodies, 100 ug per mouse on day 0 and every 3 weeks); 
control mice received oral vehicle control with or without a 
control immunogen. Serum gastrin levels were measured by 
radioimmunoassay. Before termination, 5-bromo-2'-deoxyuridine 
was administered to generate a proliferative index. 

Results Treatment with omeprazole produced serum gastrin 
levels of 236 pg ml ' compared with 67 pg ml”! in the untreated 
group. Hypergastrinaemia significantly decreased survival com- 
pared with the appropriate control (P= 0-0001, log rank test), 
with mice in the control group having a 50 per cent survival of 
9S weeks compared with 6 weeks in the omeprazole group. 
Gastrimmune induced the formation of serum antibodies with an 
antigen binding capacity of more than 20 ng ml”! resulting in 
effective neutralization of the hypergastrinaemic state. Gastrin 
neutralization resulted in a reversal of the survival disadvantage 
induced by omeprazole (P = 0-0017). The hypergastrinaemic mice 
had enhanced proliferation of normal colonic mucosa (9-5 per 
cent proliferating cells increased to 20-1 per cent; P<0-05, 
Mann-Whitney U test) and colonic neoplasia (22-3 per cent 
increased to 35-0 per cent, P< 001). 

Conclusion The level of hypergastrinaemia was in the range 
attained in humans on a maintenance dose of omeprazole and 
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resulted in enhanced progression through the adenoma- the superior mesenteric and coeliac vascular pedicle for 30 min, 
carcinoma sequence. Gastrin was confirmed as the mediator- followed by 60 min of reperfusion. Blood flow in a mesenteric 
inducing a state of hyperproliferation within both normal and postcapillary venule (22-35 um) was measured by intravital 
neoplastic colonic epithelium. This study highlights the need to microscopy. The mean systemic blood pressure (MSBP) was 
reassess the safety of hypergastrinaemia. observed. Expression of the 70-kDa heat-shock protein was 
determined by Western immunoblotting. 
Results Results are given for baseline (0 min), during ischaemia 





Thermal preconditioning attenuates no-reflow (1-30 min) and during reperfusion (R-10 and R-60 min). 
phenomenon: an intravital microscopy study "P 

G. Chen, C. Kelly, H. Chen, A. Leahy and D. J. Bouchier- (nls!) MSBP (mmHg) 
Hayes, The Royal College of Surgeons in Ireland, a 
Department of Surgery, Beaumont Hospital, Dublin, Ireland — I-R TP+I-R I-R TP+I-R 


Background In previous studies, the authors have shown that- 
induction of a 70-kDa heat-shock protein by thermal pre- 
conditioning (TP) attenuates microvascular injury caused by 
ischaemia—reperfusion (I-R). The most damaging consequence 
of prolonged I-R injury is the permanent occlusion of part or 
the whole of the microvasculature with resultant failure, the ‘no 
reflow’ phenomenon. The purpose of this study was to investi- 
gate the effect of TP on the postischaemic no-reflow 
phenomenon in postcapillary venules. No reflow is defined as the 
failure to observe forward flow in the mesenteric venule under 
intravital microscopic observation. 

Methods Sprague-Dawley rats were randomized into an I-R 
group (2=15) and TP+I-R group (n= 14). TP was induced by 
raising core body temperature to 41 +0:5°C for 15min 18h 
before I-R injury, which in turn was established by occlusion of 


0 min 1-6(0°6)  2-0(0:5) 111-8(10-1)  109-7(8-7) 

1-30 min  ©0(0-0)  0-0(0-0) 106-1(15:3)  103-7(15:5) 
R-10min  ©1(0:2)  06(0:4)* 74716-6)  86:8(13-8)* 
R-60min  0©-1(0:3)  0-7(0:7)* 71:4(15-9)  89-1(15-1)* 





Values are mean(s.d.). *P < 0-05 (I-R versus TP +I-R, analysis 
of variance with Scheffe post hoc correction) 

Occlusion of the vascular pedicle for 30 min resulted in the no- 
reflow phenomenon in 11 of 15 rats in the I-R group. This was 
associated with severe hypotension. Thermal preconditioning 
significantly reduced the incidence of no reflow (three of 14, 
P<0-05). In addition, thermal preconditioning attenuated I-R- 
induced hypotension. This was associated with expression of the 
70-kDa heat-shock protein. 

Conclusion These data suggest that thermal preconditioning 
may be of value in treating the consequence of severe ischaemia. 





Errata 


J. A. Puñal Rodríguez. Reliable double-component M. S. Ågren, L. N. Jorgensen, M. Andersen, J. 
knots for laparoscopic surgery. Br J Surg 1998; 85: Viljanto and F. Gottrup. Matrix metalloproteinase 9 


19. = level predicts optimal collagen deposition during 
early wound repair in humans. Br J Surg 1998; 85: 
The correct version of Fig. / is as follows: 68-71. 


The correct version of Fig. 2 is as follows: 








als Es re . 5 ` 
ue - M 
85 - C 
oe case oS si < 
— ==- = 


The Friary Press apologize for this error. 
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The Journal apologizes for this error. 
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Enteral nutrition is superior to parenteral nutrition 
in severe acute pancreatitis: results of a randomized 
prospective trial 


Sir 

Kalfarentzos et al. are to be congratulated for demonstrating hat 
enteral nutrition may be administered with safety to patients with 
severe pancreatitis (Br J Surg 1997; 84: 1665-9), but some of 
their conclusions should be discussed. 

Targets for energy and nitrogen delivery, related to body mass. 
were determined but the mean daily intakes achieved were below 
this. Actual energy delivery was only three-quarters of hat 
intended and no explanation was given. If feed reformula-ion 
would have allowed more complete nutrition by one route ever 
another, the discrepancy might be of significance. Some patients 
developed diarrhoea, but it is unclear whether this was a 
consequence of the route of feeding and if the manner of feed 
delivery therefore was changed. Maintenance of nutritional 
status was the central aim of the study and was inferred f-om 
urinary nitrogen balance studies. In patients with severe pan- 
creatitis substantial nitrogen loss occurs in the acute-phase 
response and as a consequence of pancreatic necrosis anc its 
resection. Assessment of urinary nitrogen loss alone would seem 
insufficient to determine whole-body balance in this context. The 
authors stated that enteral and parenteral nutrition were equally 
effective to maintain lean body mass, but provided no evidence 
to support this. Body composition was not directly measured. It 

as implied that, because urinary nitrogen balance was similer in 
the two groups, lean body mass must have been  simikarly 
preserved; this is a bold assumption. Deduction of change in 
body composition from nitrogen balance is only possible when 
assessment of balance is complete and initial body compositicn is 
known’. No data regarding the nutritional status of the patients 
at inclusion in the study were provided. Accurate measurement 
of body composition in critically ill patients may be impossible 
because of practical limitations but muscle function is related to 
lean body mass and improved function may precede restoration 
of Jean body mass when nutritional support is provided’. Non- 
dominant hand grip strength or FEV, (forced expiratory volame 
in | s} could perhaps have been assessed during the study, 


N. J. Everitt 
Department of Surgery 
Royal Hallamshire Hospital 
Sheffield 810 2JF 
UK 


l King RFGJ, McMahon MJ, Burkinshaw L, Laughland A, 
Almond DJ, Yeung CK et al A comparison of changes in 
body nitrogen measured by in vivo neutron activation anaiysis 
and urinary nitrogen balance. Clin Nutr 1988: 7: 231-6. 

Hill GL. Impact of nutritional support on the clinical outcome 
cf the surgical patient. Clin Nutr 1994; 13: 331-40, 


oor 


Author's reply 


Sir 
We thank Mr Everitt for his comments on our study and will 
respond briefly to each point. 

First, regarding target values for energy and nitrogen delivery 
versus actual values, we wish to point out that target values are 
expressed as total kcal per kg per day (Patients and methods: 
Randomization and nutrition methods) whereas actual energy 
delivery is expressed as non-protein kcal per kg per day (Results: 
Tolerance and nutrition data). The actual delivery, if expressed 
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as total kcal per kg per day, is 29-30 and therefore not 
significantly different from target values. Protein delivery was 
also comparable to target value (1-43-1-45g per kg per day 
versus minimum target value of 1-5 g per kg per day). 

The incidence of diarrhoea was not significantly different 
between groups; we considered that this did not depend on the 
route of feeding, but rather on other factors. Neither the manner 
of feed delivery (continuous 24 h infusion in all patients) nor the 
rate of infusion were changed for this reason in any patient 
during the course of the study. 

Finally, we agree that the use of nitrogen balance alone may 
not be the best way to determine lean body mass. However, this 
was the best method available to us at the time. We have no 
means of directly measuring body composition that would not 
only have been very expensive but, as Mr Everitt himself points 
out, extremely difficult if not impossible to perform accurately in 
these critically ill patients. Non-dominant hand grip Strength and 
FEV, would have been equally difficult to assess. 


F. Kalfarentzos 
Department of Surgery 
University of Patras Medical School 
Patras 26500 
Greece 


Randomized controlled trial of open and closed 
haemorrhoidectomy 


Sir 

| read with interest the article by Ho et al. (Br J Surg 1997; 84: 
1729-30). We have been performing closed haemorrhoidectomy 
with local anaesthesia! for over 30 years and find the paper's 
conclusion unacceptable and the reported complication rate 
high. 

The technique of closed haemorrhoidectomy described by the 
authors is not as performed by most surgeons in the USA and 
not as originally described by Ferguson and Heaton’, 

Diathermy deters from primary healing by first intention. 
including small bites of internal sphincter during closure con- 
tributes to dehiscence by pulling away the approximated edges 
following inevitable sphincter contraction. A previous large series 
showed secondary haemorrhage in 14 of 2274 patients. Only five 
patients developed infection’. A postoperative bleeding rate of 6 
per cent following open haemorrhoidectomy and 9 per cent 
following closed haemorrhoidectomy is unacceptably high. Faecal 
impaction following open haemorrhoidectomy can be avoided by 
administering an appropriate laxative. 

The authors suggest that it is arguable whether the wound 
dehiscence rate of eight of 33 following closed haemor- 
rhoidectomy would be less if fewer than three haemorrhoids 
were excised. It is our practice to remove three or more 
haemorrhoids and the haemorrhoidal tissue excised should allow 
for approximation of the cut edges without tension. 

A comparison of the techniques is only valid if they are 
performed appropriately. 


I. T. Khubchandani 
Department of Surgery 
Lehigh Valley Hospital 
Allentown 
Pennsylvania 18105 
USA 


1 Khubchandani IT. Operative hemorrhoidectomy. Techniques of 


Colorectal Surgery. The Surgical Clinics of North America. 
Philadelphia, Pennsylvania: W B Saunders, 1988: 1411-16. 


© 1998 Blackwell Science Ltd 





























suson JA, Heaton JR. Closed hemorrhoidectomy. Dis 
Rectum 1959; 2: 176-9. 

andani IT, Trimpi HD, Sheets JA. Closed hemor- 
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pleased that our paper stimulated the interest of Dr 
dani. We can understand his hesitancy over the use of 


, based on his retrospective experience. None the less, 
e controlled randomized data have shown that, with 
proper use, this technique was at least as safe as conventional 


Furthermore, our wound dehiscence rate after closed 
oidectomy (observed with strict prospective method- 
s not more than that previously reported in another 
randomized study’. A comparison of results is orily 
the study methodologies and quality of data are 


YH. Hg 
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A. Leong 





nt of Colorectal Surgery 
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josi F, Ho YH, Ang HG, Goh HS. Prospective, 
mized trial comparing pain and clinical function after 
tional scissors excision/ligation vs. diathermy excision 
ligation of symptomatic prolapsed haemorrhoids. Dis 
ectum 1992; 35: 1165-9, 

M, Bennet RC, Duthie HL, Goligher JC. Healing and 
ter different forms of haemorrhoidectomy. br J Sure 
1: 88. 


rison of endoanal magnetic resonance 
with surgical findings in perirectal sepsis 


Sir 

We è ed the article by Abar et al. relating to magnetic 
resonance imaging (MRI) of perirectal sepsis (Br J Surg 1998: 85: 
111- which again demonstrates the value of this technique 


erative assessment. The authors chose to use an 
receiver coil, which increases spatial resolution in 
for a limited field-of-view, and correctiy state that 
ing beyond this will be undetectable. Indeed, failure to 
a low fistula in one patient, and a supralevator 
with attendant extrasphincteric track in another, were 
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CORRESPONDENCE 717. 


blamed on this. This phenomenon is analogous to that 
encountered with anal endosonography, which may also mis 
disease beyond the focal range of the probe’. 
Initial reports of MRI in cryptoglandular fistula disease uséd’ a 
body coil?, which does not suffer this disadvantage. Although 
spatial resolution is reduced and the separate components of 
sphincter complex are not as well visualized, this does not sẹ 
to hinder fistula classification. Studies using body coils t 
achieved surgical concordance approaching 100 per cent™. 
have recently completed a prospective comparison of a prototy 
endoanal coil (Philips Medical Systems, London, UK) and 
conventional body coil imaging in 30 subjects with complex 
cryptoglandular disease*. Surgical concordance for body coil. 
imaging reached 96 per cent while endoanal imaging could only © 
achieve 68 per cent due to field-of-view limitations similar to 
those cited by Zbar et al. Additionally, anal pain prevented coil 
insertion in five patients. Complex fistula disease is characterized 
by remote tracks and collections, intuitively suggesting that body 
coil examination may be preferable. To our knowledg 
dedicated endoanal coils are not yet commercially available 
despite initial isto 3 ee ago”. K 
is possible on the majority of nates ie MRI 
scanners without resorting to such equipment. Ultimately, 
examination employing both coils is likely to be the gold- 
standard, We reserve endoanal imaging for ‘troubleshooting’ but. - 
radiological unfamiliarity with fistula classification far outweighs . 
any difference between techniques. yi 
S. Halligan 
C. Bartram- 
Intestinal Imaging Centre ae 
Level 4V 
St Mark's Hospital 
Northwick Park 
Harrow HAT 3UJ 
UK 
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Choen 5, Burnett S, Bartram CI et al. Comparison between 
anal stem) and digital examination in the evaluation 
of anal fistulae. Br J Surg 1991; 78: 445-7. 
Lunniss PJ, Armstrong P, Barker PG et al. Magnetic — i 
resonance imaging of anal fistulae. Lancet 1992; 340: 394-6. o 
3 Lunniss PJ, Barker PG, Sultan AH et al. Magnetic resonance > 
imaging of fistula-in-ano. Dis Colon Rectum 1994; 37; 708-18, 
4 Beckingham IJ, Spencer JA, Ward J et al Prospective 
evaluation of dynamic contrast enhanced magnetic resonance 
imaging im the evaluation of fistula-in-ano. Br J Surg 1996; 83: 
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5 Halligan S, Bartram CI. MR imaging of fistula-in-ano: are 
endoanal coils the gold standard? AJR Am J Roentgenol 1998; 
{in press). ae 
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Book reviews 


Critical Care of the Surgical Patient. Companion Series to 
Bailey and Love’s Short Practice of Surgery 

G. C. Hanson (ed.}. 282 xX 223 mm. Pp. 454. Illustrated. 
1997. New York: Chapman and Hall. Price not supplied. 


Intensive care is an essential component of surgical practice. The 
advent of the intensivist has too often resulted in the surgical 


team being relegated to a back seat in the management of 


patients. H is, therefore, appropriate that a group of intensivists 
and enthusiasts from other disciplines, including surgery, have 
come together and written a very authoritative and readable text 
encouraging a team approach to the management of patients in 
the intensive therapy unit. At 450 pages in length with some 
heavy duty physics, this is not a book for light bedtime reading, 
but it is both informative and authoritative. | am sure that this 
volume will be useful for higher surgical trainees preparing for 
the intercollegiate examination as well as surgeons updating their 
knowledge or needing a reference book of intensive care 
practice. The text is comprehensive in its coverage, with sections 
on the management of intensive care equipment, and on tne 


staffing and nursing of an intensive care unit. At the other end of 


the spectrum, the important ethical issues surrounding tre 
management of critically il patients are covered in some detail, 
The book is well illustrated and referenced. I would recommead 
this volume to all with an interest in the management of patients 
in intensive care. It should enable the surgeon to hold his own in 
discussion with the tntensivist. 


J. H. Scholefield 


Queen’s Medical Centre 
Nottingham NG7 2UH 
UK 


Complications of Endoscopic and Laparoscopic Surgery: 
_ Prevention and Management 

= J.L. Ponsky (ed.). 285 xX 220 mm. Pp. 292. Hlustrated. 1997. 
Philadelphia, Pennsylvania: Lippincott-Raven. £95.50. 


This book is a multiauthor text which states in its preface that its 
aim is to compile the complications of endoscopic and laparo- 
scopic surgery, and to describe their prevention and manage- 
ment. It has 39 contributing authors and their styles are 


markedly different. Some of the chapters fulfil the overall aim of 


the book; other chapters are devoted almost entirely to des- 
criptions of technique and some devote pages to the indications 
for procedures. Descriptions of procedures and their indications 
can be found in established texts on endoscopic and laparoscopic 
surgery. The subject of the book is of topical interest with tre 
expansion of endoscopic and laparoscopic surgery, the increasing 
numbers of complications reported and their malpractice 


implications. The authors have covered the full spectrum of 


endoscopic and laparoscopic surgery. Many of the authors are 
well known in their field. I believe that postgraduate specialists 
would prefer a more detailed bibliography at the end of cach 
chapter. The book would be improved if the authors itemized in 
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the text specific references to support their quotation of various 
percentage complications. The text is written entirely from an 
American perspective and much of the terminology and abbrevi- 
ations are USA orientated. Chapter 10 is out of style with the 
rest of the chapters in that it is almost a mini-paper. Chapter 11 
is good, although incidences of abdominal wall hernia after 
surgery should be referenced. Chapter 26 is useful but the illus- 
trations could be greatly improved. Overall, there is a place for 
this text. However, it is unlikely to be purchased by individual 
postgraduate trainees or by many general surgeons, although it 
will appeal to specialized endoscopic surgeons. It would be a 
useful text for libraries. 


R. A. J. Spence 


Belfast City Hespital 
Belfast BT9 7AB 
UK 


Hamilton Bailey's Physical Signs. Demonstrations of 
Physical Signs in Clinical Surgery. 18th ed. 


J. S. P Lumley (ed.). 245 X 188 mm. Pp. 518. Hlustrated. 
1997. Oxford: Butterworth-Heinemann. £39.50. 


Since its first edition in 1927 this book has been a standard text 
for both undergraduates and postgraduates. This latest edition is 
the most radical revision that has been undertaken during those 
70 years, containing 40 chapters written by 14 authors. It has a 
comprehensive index and has been redesigned with more than 
1000 new full-colour photographs. There are new chapters on 
multiple injury, tropical disease and AIDS. Inevitably, this has 
meant change that not all will appreciate. Although old and 
black and white, some previous illustrations were classics of their 
time and I do mourn the passing of the foonotes which | 
consider imparted useful information. 

The content of the chapters varies. The one on breast disease 
itemizes staging by the International and tumour node metastasis 
classifications, but such classification is lacking for other 
tumours. Some authors have gone beyond the demonstration of 
physical signs, discussing presentation, pathology, prognosis and 
even giving brief outlines of treatment. When this has occurred, 
to remain compact, the account has been dogmatic with little 
discussion of alternative views. In an era of increasing 
specialization, this can be disadvantageous and it would be safer 
to adhere strictly to the original concept of the demonstration of 
physical signs. I received this volume 2 weeks before examining 
for the AFRCS (Ed) and, during the clinical examinations, it 
crossed my mind several times that a number of candidates 
would have done well to have read this book beforehand. 
Professor Lumley and his coauthors are to be congratulated on 
ensuring that this tried and tested work will have a secure future 
in the next millennium. 


D. E. F. Tweedle 


Wythenshawe Hospital 
Wythenshawe 
Manchester M23 9LT 
UK 
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Original articles 
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Leading articles 


The Editors commission signed leading articles which are 
600-900 words in length and address controversial topics of 
current interest. They should be supported by no more than ten 
key references. Submissions may be subjected to external review 
and assessment by the Editorial Board before acceptance. The 
Editers retain the right to alter style and shorten material for 
publication. An honorarium is payable on publication. 


Correspondence 


The Editors welcome topical correspondence relating to articles 
published in the Journal. Letters should not exceed 250 words 
and should be typed double-spaced. 


719 


720 


Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
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paper (210 * 297 mm) with double spacing and 4-cm margins. 
Manuscripts that de not conform to these requirements will be 
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On the title page give: (1) the title of the article; (2) the name 
and initials of each author; (3) the department and institution to 
which the work should be attributed; (4) the name, address, and 
telephone, facsimile and e-mail numbers of the auchor 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support; 
and (6) the category in which the manuscript is being submitted 
(original article, review etc.). 


Abstract 


This should be not more than 200 words on the second page of 
the manuscript and be presented in a structured format. 
Background: state why the study was done, and its main aim; 
Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study: 
randomized controlled trial, retrospective review, experimental 
study, etc. Results: state the main findings of the study; incude 
important numerical values. Conclusion: state the main 
conclusion drawn from the results. Controversial or unexpected 
observations may be highlighted, but keep this section brief. 
Write the abstract ia clear prose. 


Tables and illustrations 


Submit three copies of all illustrations and tables. Type each 
table on a separate page with an appropriate brief title. ine 
drawings are acceptable as clear black on white grapatics, 
computer printout or photocopies. Submit radiographs, photo- 
micrographs, etc unmounted in the form of glossy prints, original 
transparencies or negatives. If you include photocopies, ‘hey 
should be of sufficient quality to enable the Journal’s referees to 
judge their conten’ and value. Label each illustration on the 
reverse side giving its number (to correspond with its reference 
in the text) and the name(s) of the author(s); indicate the top of 
the illustration. [include a measure of magnification of 
photomicrographs. Illustrations should be drawn and labelled 
appropriately for reduction to one or two column widths of the 
Journal. Include explanations of symbols and shading in the 
legend. Survival curves should be accompanied by a table gwing 
the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but 
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Abbreviations 

Use abbreviations sparingly. Terms that are mentiened 
frequently may be abbreviated but only if this does not impair 
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throughout the text and clearly define each one on first use. 


Numbers and units 


Use the decimal peint, not a comma, e.g. 5-7. Use a space and 
not a comma afier thousands and multiples thereof, e.g. 


10000: Use SI units (International System of Units) except for 
the measurement of blood pressure (mmHg). Where 
measurements were made in non-SI units, give the actual values 
and units, with SI equivalents inserted in parentheses at 
appropriate points. 


Statistics 


For detailed guidance on the handling of statistical material, 
consult Br J Surg 1991; 78: 782-4. In evaluating a manuscript the 
Editors and statistical referees will consider the design of the 
study, the presentation and analysis of data and the 
interpretation of results. 


Design 


Set out clearly the objectives of the study, identify the primary 
and secondary hypotheses, and the chosen end-points, and 
explain the rationale for the choice of sample size, Investigators 
embarking on randomized controlled studies may wish to 
consider the CONSORT statement (JAMA 1996; 276: 637-9). 


Presentation 


Whenever possible use graphical presentation to illustrate the 
main findings of a study. The use of standard deviation and 
standard error should be clearly distinguished. Do not use the 
‘£ symbol; these statistics should be presented in parentheses 
after the mean value. 


Analysis 


Clearly describe which methods were used for which analyses; 
any methods not in common usage should be supported by 
references. Report results of statistical tests by stating the value 
of the test statistic, the number of degrees of freedom and the P — 
value, e.g. t = 1:34, 16 d.f., P = 0-20. 


Actual P values should be reported to two decimal places, 
especially when the result is not significant, rather than stating 
‘not significant’. Whenever possible, the results of the primary 
analyses should be reported using confidence intervals instead of, 
or in addition to, P values. 


Interpretation 


Do not confuse statistical significance with clinical significance. 
In particular, ‘negative’ findings should be interpreted through 
the use of confidence intervals. 


Beware of placing undue emphasis on secondary analyses, 
especially when they are suggested by an inspection of the data. 
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or figure in the text. The sequence for a standard journal article 
should be: author(s): title of paper; journal name abbreviated as 
in Index Medicus (written in full if no abbreviation is quoted); 
year of publication; volume number; page numbers. For 
example: De Bolla AR, Obeid ML. Mortality in acute 
pancreatitis. Ann R Coll Surg Engl 1984; 66: 184-6. The sequence 
for the chapters of a book should be: author(s); chapter title; 
editors; book title; place of publication; publisher; year of 
publication; page numbers. For example: Calenoff L, 
Rogers L. Esophageal complications of surgery and lifesaving pro- 
cedures. In: Meyers M, Ghahremani G, eds. latrogenic Gastro- 
intestinal Complications. New York: Springer, 1981: 123-63. 
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Association of Surgeons of Great Britain and Ireland 


1998 MOYNIHAN 
TRAVELLING FELLOWSHIP 


The Association of Surgeons of Great Britain and Ireland represents all 
general surgeons throaghout the United Kingdom and the Republic of Ireland. 
An annual Travelling Fellowship up to the value of £4,000 is available by open 

competition to Specialist Registrars, or Consultants within 3 years of appointment, 
to enable them to broaden their education and to present and discuss their contribution to British 
and Irish surgery overseas. 





Candidate must be residents of the United Kingdom or the Republic of Irelanc but need not be 
either Fellows or Affiliate Fellows of the Association; however they should be engaged in 
general surgery or a sub-specialty therecf. A full Curriculum Vitae should be submitted giving 
details of past and present appointments and publications, together with a detailed account of the 
proposed programme of travel, costs involved and the objective to be achieved. Shortlisted 
candidates will be interviewed by the Scientific Committee of the Association who will pay 
particular attention to originality, scope and practicability of the proposed journey. The successful 
candidate will be expected to act as an ambassador for British and Irish Surgery and should be 
fully acquainted with the aims and objectives of the Association of Surgeons in its role in surgery. 
After the visit the successful candidate will be asked to address the Association at its Annual 
General Meeting. 


Deadline for applications: Friday 2 October 1998 


Applications (11 copies) and requests fcr information should be submitted to the Honorary 
Secretary, Association of Surgeons of Great Britain and Ireland, at the Royal College of Surgeons 
of England, 35/43 Lincoln’s Inn Fields, London WC2A 3PN. 


-1998 OVERSEAS SURGICAL FELLOWSHIP 


The Association of Surgeons of Great Britain and Ireland, jointly with the British Journal of 
Surgery Society, are offering £10,000 per annum to sponsor surgeons wishing to work on a short 
term basis, primarily in the Third World. The purpose of this Scheme is to provide training and 
support for overseas medical schools in the development of their undergraduate and postgraduate 
training programmes and also for research, thereby, establishing links with these centres. 


Only Fellows including Full, Senior, Associate and Affiliates of the Association of Surgeons may 
apply and if successful, a maximum of 22,000 will be made available to individual applicants. 


Deadline for applications: Friday 2 October 1998 


Further details are available from 
Mrs N Lewis, The Association of Surgeons of Great Britain & Ireland, at the Royal College of 
Surgeons, 35/43 Lincoln’s Inn Fields, Loadon WC2A 3PN. Tel: 0171 973 0300; Fax 0717 430 9235. 
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Association of Surgeons of Great Britain and Ireland 
Council (May 1997/April 1998) 


PRESIDENT 
Mr A E B Giddings 


HONORARY TREASURER 7 HONORARY SECRETARY 
Mr T Bates (SE Thames) , Mr R H S Lane (Wessex) 
HONORARY EDITORIAL SECRETARY HONORARY ARCHIVIST 
Mr J Murie (Scotland) Mr N W M Orr 

To retire in 1998 
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Mr B P Heather (South Western) Mr J Pye (Wales) 


Mr M Lewis (Wales) 


Te retire in 1999 


Mr C Auld (Scotland) Mr J Black (West Midlands) 
Mr M Burke (NW Thames) Mr 5 M Griffin (Northern) 
Mr R Motson (NE Thames) Mr J Grogono (Oxford) 
To retire in 2007 
Mr G J Layer (SW Thames) Mr CMS Royston (Yorkshire) 
Mr H Sturzaker (East Anglia) Mr R G Watson (reland) 
Ex-officio 

Vice President Professor R C N Williamson 
Vice President-Elect Mr B F Ribeiro 
Chairman - Scientific Committee f Be Seow 

| | Professor B J Rowlands 
Chairman - Education Committee | Mr R E C Collins 
Chairman - Professional Practice Committee Mr A E B Giddings 


Presidents/Representatives of the Sub-Specialty Associations: 

Professor R H Grace - Association of Coloproctology of Great Britain and Ireland 
Mr D C Dunn - Association of Endoscopic Surgeons of Great Britain and Ireland 
Mr G Glazer - Association of Upper Gastrointestinal Surgeons 
Mr A D Barnes - British Association of Endocrine Surgeons 
Professor R E Mansel - British Association of Surgical Oncology/Breast Group 
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The British Journal of Surgery is pleased again to have the opportunity of publishing the 
abstracts of the work presented at the Annual Scientific Meeting of the Association of 
Surgeons of Great Britain and Ireland. The pages which follow contain 317 abstracts, 
selected from a bumper total of 577 submitted, a fine testament to the health and vigour of 
scientific surgery within these islands. 

The whole of general surgery is represented, with oral presentations on the following 
topics: vascular 55, coloproctology 33, general 31, upper gastrointestinal 24, breast 24, 
hepatobiliary & pancreatic 18, transplani/endocrine 9, and 7 abstracts for the Moynihan Prize 
session. In addition, there are 116 abstracts of poster presentations, 

The October 1998 issue of the British Journal of Surgery will contain full papers 
describing work first presented at the Annual Scientific Meeting of the Association in 
Edinburgh this year. These papers will be selected after peer review from manuscripts 
submitted from Fellows and their guests. The authors of the paper adjudged best will receive 
the Association’s BJS Prize. | 

Both this supplement and the October issue of the Journal cement a long-term relationship 
between the BJS and the Association. Over the years this relationship has benefited both 
organizations and we believe that it will continue. In the meantime, the Editors hope you will 
find the present publication attractive and worthy of retention on your bookshelves. On 
behalf of my colleagues at the B/S. | wish all participants an enjoyable congress in 
Edinburgh. l 





John Murie 


Joint Editor, BJS 
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The quantification of normal anal canal anatomy and sphincter 


defects using three-dimensional endoana! sonography 


D.M. Gold, c I. Bartram, S. Halligan, M.A. Kamm and 

W.A. Kmiot Department of Surgery, Hammersmith Hospital, 
Du Cane Road, London, and Departments of Radiology and 
Physiology, St Mark's Hospital, Northwick Park, Harrow, 
Middlesex ` 


Background: Conventional anal ultrasound provides no information on 
sphincter anatomy in the longitudinal plane. Using three-dimensional 
endoanal ultrasound we have “studied whether longitudinal differences 
exist between normal male and female anal sphincters and explored the 
potential relationship between radial degree of a sphincter defect and its 
length, 











$ i normal subjects and 24 faecally incontinent patients (25 
five internal sphincter defects) underwent scanning and 
to produce sagittal and coronal images of the anal sphinc- 
e measurement. The radial degree of each sphincter defect 
its longitudinal extent. 


t male anal canal was longer than in the female; 
32-6+5.3* compared with 25-1 +3-4*mm, P<0-001**. The male 


internal sphincter (IAS) was longer than the female: 
25-6+6-3* mm and 19-8+4-0* mm, respectively, P<0-02**, However, 
mean LAS length as a percentage of total anal canal length was not dif- 
ferent; 78-3. ‘per cent + 8-2 per cent* and 78-7 per cent + 9-0 per cent”, 
respectively, P<0-91**. The male anterior external anal sphincter 
(EAS) was longer than the female; 32-645-3*mm and 15-342-8* mm, 
respectively, P<. OO01**: as was the anterior EAS as a percentage 
ratio of total anal canal length 100 per cent (100 per cent—100 per 
62-9 per cent (538-707 per cent)§, respectively, 
The radial angle of sphincter defect related to length for 


the 25 EAS and the five IAS defects gave R? values of >80-0 per cent. 
P<0-0001 for both.+ 

Conclusion; These data explain why certain women are predisposed to 
faecal incontinence after seemingly trivial obstetric or surgical trauma. 
* = standart deviation; ** = unpaired ¢ test: § = median and interquartile 
range; §§ = 


= Mann-Whitney U-test; + = analysis of variances. 
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Metabolic consequences of radical curative resection for gastric 
cancer: total vs subtotal gastrectomy 


G.V. Miller, J. B. Davies, S.M. Young, G. Young, D. Johnston 
and H.M. Sue Ling Department of Surgery and Centre for 
Digestive Diseases, Leeds General Infirmary, Leeds 


Backieront Subtotal gastrectomy for gastric cancer is reputed to be a 
safer alternative to total gastrectomy ‘en principe’ and is suggested to 


afford a better long-term nutritional outcome because of the presence of 


the small gastric remnant. We assessed the long-term nutritional outcome 
of patients | after subtotal or total gastrectomy for gastric cancer to test this 
hypothesis. 

Method: Fifty patients with no evidence of recurrent disease were 
recalled for assessment 5-15 years after curative resection for gastric can- 
cer. Biochemical and anthropometric variables were measured in these 
patients and compared with data from 30 age- and sex-matched control 
subjects... 

Results: The table below indicates median (interquartile range} values for 
each variable. Comparison between subgroups (control, total and subtotal 
gastrectomy), by sex was assessed using the Mann-Whitney U test. 
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Control sublets Total gastrectomy Subtotal CARR 


M (n= 2 I) Fin=9) Min=26) Fan) “Mint FT) 
Weight (kg) L4 (16) 64 ( (18-2) 62 (9-5) 4945-4) 63 (23.9) 46 (21) 


Recall weight =- _ 73 (12-9) 59{21)  776(65) 603 (21) 
BMI kgm M7 (3-7) 24-7 (4) 22-1 (4-9) 24-6 (2-1) 21-8 (6-9) 17-5 (9-2) 


Recall BMI oe —- 25-8 (4-1) 25-7 (3-4) 26-3 (3-9) 25-1 (9-7) 
Per cent fat 22:2 (4-73 37-7(41) 18611) 269(10) 16-1 (12) 21-4 (19) 
Albumin (g/L) 37-1 (4-2) 38-2 (1-5) 36-2 (4-9) 37-9 (4-8) 35-2 (4-6) 34-6 (7-6) 
Prealbumin 

(a/b) 22-9 (6-7) BÊD  201(75) 17-4(9-7) 19-1 (6-6) 19-8 (3-9) 


! 
CRP (mg/L) 0.64 (0-9) 0-55 (0-4) 0-56 (0-9) 0-61 (0-6) E12 01.1) 0-76 01-7) 
Transferrin 


(mg/dL) 314159)  276(98) 319{(87)  306(184) 290 (139) 285 (112) 





M = male; P = female: BMI = body mass index; CRP = C reactive protein. 


Current weight and BMI were significantly lower than recall values for all 
patients after gastric resection, and significantly lower than controls. 
However, there was no significant difference in nutritional variables 
between patients undergoing total gastrectomy and subtotal gastrectomy or 
in control subjects. 

Conclusion: The choice of surgical resection for gastric cancer should be 
dictated by tumour location, extent and oncologic: al safety, and performed 
by suitably experienced surgeons, as long-term nutritional status is 
maintained at similar levels to control subjects, irrespective of type of 
resection. 
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A comparison of TGF B mRNA levels in renal transplant 
biopsies from patients immunosuppressed with cyclosporin or 
FK506 


S.T. Wiliams, G.R. Bicknell*, P.N. Furness* and M.L. Nicholson 
Departments of Surgery and *Pathology, Leicester General 
Hospital, Leicester 


Aims: TGF 8, a fibrogenic cytokine thought to have an important role in 
ihe development of chronic allograft fibrosis following renal transplanta- 
tion, may be upregulated by immunosuppression with cyclosporin. The 
aim of this study was to compare early TGFB gene expression in renal 
transplant recipients immunosuppressed with either cyclosporm or the new 
immunosuppressive agent tacrolimus (FK506). 

Method: Renal transplant recipients received either Neoral cyclosporin 
15 mg/kg/day (2=19) or tacrolimus 0-2 mg/kg/day (n=19). Tissue core 
transplant biopsies were performed | week, and 3, 6 and 12 months post- 
transplant. Single glomeruli were plucked from the surface of transplant 
biopsies and total mRNA was extracted using oligo DT dynabeads. 
Complementary DNA was synthesized by reverse transcription and the 
polymerase chain reaction (PCR) was used to amplify specific mRNA 
species. PCR products were quantified using an ELISA method and levels 
compared to the expression of a housekeeping gene. One hundred and 
eighty biopsies were analysed for the mRNA of TGFB, collagen type IH, 
collagen IV (alpha 2 chain), tenascin, matrix metalloproteinase MMP2 
and its inhibitors TIMP] and TIMP2. 

Results: TGF expression correlated with collagen HI (r=0-18, 
P=0-015), collagen IV alpha 2 (r=0-35, P<0Q-1), tenascin (r=0-73, 
P<001)} TIMPI (r=0-61, P<0-01) and TIMP2 (r=0-57, P<0-01), 
suggesting that TGFB is a fibrogenic influence in human renal trans- 
plants, However, there were no differences in the levels of mRNA for 
TGF 8 between recipients treated with cyclosporin (mean + SEM = 0-09u) 
and those treated with tacrolimus (mean + SEM = 0-27 + 0-06u) 
(P =Q-23). In addition the whole blood levels of cyclosporin or tacrolimus 
did not correlate with MRNA levels of TGF B. 





Moynihan 1-7 


Cenclusien: The techmique described is a valuable tool in the investiga- 
uon of early molecular events following renal transplantation. [a this 
study there was no evidence for differences in the early expression of the 
uvene for the profibrotic cytokine TGFB between patients treatec with 
cyelosporm or tacrolimus. 
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Marimastat inhibits neointimal thickening in a model of human 
vein graft stenosis 


LM. Loftus, K. Porter, M. Peterson, P.R.F. Bell, N.J.M. London 
and M.M. Thompson Department of Surgery, University of 
Leicester, Leicester 


Background: Matrix metalloproteinases (MMPs) have been implicated in 
the development of vein graft stenosis, a process characterized by exten- 
sive remodelling and accumulation of the extracellular matrix. This study 
investigated whether marimastat (a non-specific MMP inhibitor) pre vented 
myomtimal hyperplasia in cultured human long saphenous vein. 

Method: Eight segments of human vein were cultured in medium supple- 
mented with therapeutic and supra-therapeutic doses of marimastat. 
Following 14 days of organ culture, one half of the tissue was 10m0- 
genized and dialysed to extract MMPs, whilst the other half was prepared 
for histology. Neointimal thickness was measured by stereological analy- 
sis. Quantification of MMP2 and MMP9 was performed by gel enzym- 
ography. 

Results: Neointimal thickness was significantly reduced in vein caltured 
with marimastat at 107 and 10°°M concentrations when compared to 
control segments. Levels of MMP2 and MMP98 were significantly lower 
in vein cultured with marimastat at both concentrations. These results are 
summarized as follows (enzymography results shown as ratio to a 
control: 





Marimastat concentration 


Contral 07M IPM P value 

Negimumal iiickness 22 417-29) 45 (Q-8} 7 (Q-14) P<0-02 
median (range) pm 

MIP? LOK (0-57-1571 O68 (0-37-0-91) 0-70 (0-47-0-96) P<0-05 

MHAP? LER (0-79-1-73) 067 (0-36-0-86) 6-81 (054-4 P<0-001 





Conclusion: Marimastat significantly reduced the level of MMF2 and 
MMP9 in this model of vein graft stenosis. This was accompanied by a 
significant reduction in neointimal thickening. Inhibition of MMPs there- 
fose offers a pathway for pharmacotherapy to prevent vein graft s:enosis 
HI VIFO. 
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Pathophysiology of postoperative lower limb compartment 
syndrome following prolonged pelvic surgery 


AF. Horgan, $.M. Geddes and LG. Finlay Department of 
Coloprectology, Glasgow Royal Infirmary University NHS Trust, 
Glasgow 


Background: Lower limb compartment syndrome (LLCS) is a race. but 
devastating complication of prolonged pelvic surgery with little scientific 
ivormation available regarding its pathophysiology. 

Methed: We studied 12 patients who underwent prolonged pelvic colo- 
rectal procedures in order to determine the intraoperative risk factors for 
developing LLCS. Blood flow to the lower limbs was monitored 2efore, 
during and after surgery. by means of intra-arterial dorsalis pedis cennula- 
tion, laser Doppier flowmetry to skin and muscle, pulse ox:metcy and 
clmical observation. Recordings were taken every 15 minutes and an any 
alteration of the patient's position. Degree of elevation of the lezs and 
head-down ult was recorded. as was systemic blood pressure at all times. 


Results: Mean operative time was 210 min (180 to 320 min). Good 
correlation was noted between laser Doppler index at skin level and 
artertal pressure in the dorsalis pedis. Oxygen saturation, on the other 
hand, did not correlate well with the other indices and gave consistently 
high readings (>96 per cent) until pulsatile flow to the foot ceased 
completely. Positioning the patient’s leg in the lithotomy position did 
not lead to a significant decrease in foot perfusion. Addition of the 
head-down tilt, however, led to a rapid decrease in limb perfusion 
(P<0-03), with no pulsatile flow demonstrable on arterial line tracing 
and Doppler skin perfusion flux approaching zero, with clinically 
apparent ischaemia of the foot. These observations occurred despite a 
systemic arterial systolic blood pressure of >100mmHg. Muscle blood 
flow in the anterior tibial compartment, as measured by laser Doppler 
flowmetry, revealed a ten-fold increase in perfusion index (P<0-01), 
which peaked in the second hour postoperatively, and occurred in the 
absence of any significant increase in skin perfusion or dorsalis pedis 
arterial blood pressure. 

Conclusion: These data confirm the hypothesis that LLCS occurs as a 
result of a reperfusion injury confined to the muscle compartments. We 
suggest that hypotensive anaesthesia and Trendelenburg position are the 
major risk factors for LLCS and should be used for as short a period as 
possible during prolonged pelvic surgery. 
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Tracking of labelled monocytes during resolution of venous 
thrombi reveals their active recruitment from the vein wall 


C.L. McGuinness, J. Humphries, A. Smith and K.G. Burnand 
Department of Surgery, St Thomas’ Hospital, London 


Background: Monocytes are present in large numbers in mature human 
thrombi. The origin of these cells and the stimulus for their infiltration are 
unknown but it is unlikely that they are passively trapped as they only 
represent a small percentage of circulating white cells. The aim of this 
study was to track monocytic cells and discover the route by which they 
enter a thrombus, | 

Method: Home Office approval was obtained. A rat model of thrombosis 
was used, Rat mononuclear cell preparations were labelled with a red 
fluorescent phagocytic cell marker (PKH26-PCL). 10’-labelled cells were 
injected intravenously immediately prior to thrombus induction. Whole 
blood, inferior cava containing thrombus and specimens from other organs 
were harvested at Ih, 1, 2, 3 and 4 days. and I, 2 and 6 weeks. Multiple 
contiguous frozen sections were processed for fluorescence microscopy 
and immunohistochemistry using the rat monocyte marker, ED-1. 
Results: Fluorescent monocytes were found tn the circulation for up to 
| week after infusion and their numbers in the thrombus increased from 
<5 per section, observed between Ih and 3 days, to >100 per section at 
| week (P<0-005). At 3 days, fluorescent cells could be seen within 
the vasa vasorum and the surrounding tissue of the inferior vena cava. 
The proportion of monocytes seen in other tissues increased with time, 
but most fluorescent tissue monocytes were found in the lung and 
spleen. 

Conclusion: Monocytes are actively recruited into thrombus between 3 
and 7 days after thrombus formation, and they appear to enter from the 
vasa vasorum and surrounding tissues rather than the circulating blood 
adjacent to the thrombus. As monocytes produce plasminogen activators, 
their migration may be important in thrombus resolution. 
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Gut barrier failure in patients with acute pancreatitis 


BJ. Ammon, P.C. Leeder, R.F.G.J. King, LG. Martin, M. Larvin 
and M.J. McMahon Leeds Institute for Minimally Invasive 
Therapy, The General Infirmary, Leeds 


Background: The aim of this study was to determine if gut permeability, 
measured within the first 48h of admission, is increased in patients with 
acute pancreatitis and whether this correlates with disease severity. 

Method: Intestinal absorption and renal excretion of polyethylene glycol 














(PEG) 4 
measured 


Fifty-two 


studied. 
Resuits: t abin to both molecules was significantly. — 
increased in patients with severe disease compared with mild disease < 
and healthy controls. There was no significant difference in gut per- 
meability either molecule between patients with mild eee andl 
controls. | 
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(micromolecule) and PEG 3350 (macromolecule) was) 
determine gut permeability changes. PEG 400 (Sg) and: 
yg) ‘were administered enterally. Their detection in urine 

“using high performance liquid chromatography. ` Patients- ~ 
d as having ‘mild’ or ‘severe’ disease according to the- 

the Auanta International Symposium of 1992. APACHE-IT) | 
reactive protein (CRP) were also determined on admission. < 
ents (36 mild, 16 severe) and 12 healthy subjects wer; = 


Moynihan 1-7. 





PEG400  PEG3350- 


No. Age APACHE- CRP % retrieved % retrieved: 

patients (aean { medani: (mean): (edian. eaan 
Severe 16 ` 57. 5 10 250 60 qes 0. 460% 
Mild 3600 4 7-5 95 HJE 0-04* 
Control: 12 54 = —_ 26-3 0-12 





** Severe vs mild or control (P<0-001, y°-test); *Mild vs control ‘not significant’. 


Conclusion: Gut permeability is significantly impaired in patients with 
severe acute pancreatitis and at an early stage of the disease. Breakdown 
in gut barrier function may play an important role in the development of 
complications of acute pancreatitis. 
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Adrenal cortical tumours in childhood 


C.P. Driver, J. Birch, D.C.S. Gough and J. Bruce Royal 
Manchester Children’s Hospital, Pendlebury, Manchester 


Background: This study aimed to review the expertence of adrenocertical 
tumours in the North West of England. 

Method: A retrospective analysis of 18 children with a diagnosis of an 
adrenal cortical tumour in the 41-year period between 1954 and 1995, 
identified from the Manchester Children’s Tumour Registry. 

Results: Fourteen children had a carcinoma and four had an adenoma. 
The majority of patients had clinical signs of endocrine dysfunction at 
presentation, with virilization (11 patients) and a cushingoid appeerance 
(eight patients) the commonest findings. Abnormal biochemical aetivity 
was identified in 16 tumours (94 per cent). The primary treatment in 17 
patients was surgical. In addition, 12 children, all with carcinoma», had 
radiotherapy. Adjuvant chemotherapy was given to six patients. three of 
whom had mitotane (op-DDD). Of those children with a carcinoma 2 are 
dead, with a median survival of 52 months (range 1-317 months:. The 
three second primary tumours all developed at sites within the field of 
previous radiotherapy, and proved fatal at 127, 176 and 317 months 
(median 207 months). 

Conclusion: This series confirms the poor prognosis in adreno-cortical 
carcinoma in childhood. but a complete resection is compatible with cure 
from the primary disease. The frequency of second, fatal, primary tumours 
is of particular concer and long-term follow-up is mandatory in 
survivors, especially if radiotherapy was part of the treatment protocol. 


Endocrine/Transplantation 002 


Cathecolamine excretion from phaecromocytemas 


R. Mihai. N. Wong*, M. Luckett*, E. Sheffield” and 
J.R.H. Farndon University Department of Surgery and 
*Pathology, Bristol Royal Infirmary, Bristol 


Background: The aim of this study was to examine the pattern of 
cathecolamine secretion in patients with phaechromocytoma and correlate 
this with the ultrastructural morphology of the secretory granwes in 
tumour cells. 

Method: Fifteen patients with adrenal phaeochromocytomas (r= 3) or 
paragangliomas (r= 2) (four men and 1} women, age 17-80 years were 
studied by measuring urmary-free noradrenaline (NA), adrenaline (Ad) 
and dopamine (DM). Histopathology examination and immunocytochem- 
istry for specific markers chromogranin, S100, synaptophisin, aeuro- 
filament} confirmed the diagnosis. Electron micrographs (x 20000 were 
obtained from four random fields of each tumour (otal surface =7ð um” ) 
and the number and type of secretory granules evaluated by two indepen- 
dent observers blind to the cathecolamine secretory pattern. Large -ound/ 
elongated medium-density granules characterized adrenaline-type granules 
(Ad-G). while electron-dense granules lying in a vacuole were of the 
noradrenaline-type (NA-O). 

Results: No correlation was found between NA output and the nember/ 
percentage of NA-G, although three tumours with normal NA output had 
only a minority of NA-G (22 + 2 per cent). Ad-G were predominant (77 
per cent of 173 granules/70pm*) in a tumour secreting only Ad but the 
percentage of Ad-G in six tumours with normal Ad output varied signifi- 
cantly (range 7-89 per cent). It was not possible to evaluate the granule 
type associated with DM secretion as a tumour secreting excessive 
amounts DM (14900 nmol/day) and Ad (1570nmol/day) had a predomi- 
nance of NA-G (63 per cent of 132 granules/70um*) while in twe other 
DM-secreting tumours (5500 and 4250nmol/day, respectively) NA-G 
represented 93 per cent and 13 per cent, respectively. Two adrenal inci- 
dentalomas diagnosed as ‘non-functional’ phaechromocytomas expressed a 


high number of granules (99 and 172 granules/70 um”. respectively) pre- 
dominantly of Ad type (>90 per cent). There was no significant difference 
between the number and type of granules evaluated by the two observers 
(%7 test). 

Conclusion: Most phaechromocytomas contain a mixture of NA-G and 
Ad-G and the lack of correlation between cathecolamine secretion and the 
granularity suggest that other factors are involved in the control of secre- 
tion from these tumours. 
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Parathyroidectomy — experience with 170 consecutive cases 


M. Menon, P.J. Drew, A. Macdonald, C.M.S. Royston and 
M.J. Kerin Hull Rovai Infirmary & Castle Hill Hospital, 
Kingston upon Hull 


Background: The aim of this study was to review the experience with 
parathyroidectomy performed in Hull over the last 10 years. 

Method: A retrospective review of patients’ case notes was performed 
utilizing histological data that had been collected centrally over this 
period. Presenting symptoms, preoperative investigations, operative find- 
ings, histology and biochemical and clinical outcome were reviewed. 
Results: One hundred and seventy patients (median age 59 years, range 
18-87, male:female, 54:16) underwent 176 parathyroidectomy operations 
during the study period. Hypercaleaemia was detected incidentally in 131 
(77 per cent) asymptomatic patients, 25 (15 per cent) patients initially pre- 
sented with renal colic, six (3-5 per cent) with psychiatric disturbance, 
five (3 per cent) with general malaise and three (1-5 per cent) with mus- 
cle weakness. Primary hyperparathyroidism was diagnosed in 136 (80 per 
cent) patients, secondary in 31 (18-5 per cent) and tertiary in three (1-5 
per cent). Histology revealed: adenoma in 110, hyperplasia in 40 and 
carcinoma in one. Of the glands excised 27 were considered to be histo- 
logically normal. Six patients underwent re-exploration for persistent 
hypercalcaemia and five had further parathyroid tissue removed which 
was found to be normal ir three patients, hyperplastic in two and an aden- 
oma in one. One patient suffered a recurrent laryngeal nerve palsy 
following re-exploration. There were no other major complications in this 
series. 

Conclusion: Primary hyperparathyroidism remains the commonest form 
of hyperparathyroidism. k is most commonly found incidentally and, in 
experienced hands, can be effectively and safely treated surgically. 


Endocrine/Transplantation 004 


Ultrasound-guided unilateral neck exploration compared with 
bilateral exploration in patients with sporadic primary 
hyperparathyroidism 


B.J. Ammori, M. Madan, T.D. Gopichandran, J.J. Price, 
M. Whittaker, J.R. Ausobsky and R.M. Antrum Bradford Royal 
Infirmary, Bradford 


Background: The aim of this study was to determine the accuracy of 
ultrasound (US) in precperative localization of abnormal parathyroid 
gland(s) in patients with sporadic primary hyperparathyroidism under- 
going initial neck exploration, and to compare results of US-guided 
unilateral neck exploratioa (UNE) with bilateral exploration (BNE). 
Method: Between 1990 and 1995, 72 patients underwent initial neck 
exploration for primary hyperparathyroidism. There were 26 men and 46 
women, with a mean age of 57-4 + 12-5 years (range 21-80 years). Pre- 
operative US was carried out by an experienced radiologist. Three 
surgeons adopted a policy of ‘selective’ US-guided UNE; the fourth 
surgeon performed routine BNE. 
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Results: Sixty-three of 72 patients had preoperative US. This was positive 
in 52 patients; of whom 27 underwent a UNE, 23 had a BNE, and two 
patients had a UNE converted to a BNE. Patients with ‘negative’ US 

(n=11), and those receiving no preoperative localization test (n=9) 
underwent BNE. The sensitivity, specificity and accuracy of US were 80 
per cent (52 of 65), 100 per cent (61 of 61), and 90 per cent (113 of 126), 
respectively, Both surgical approaches were highly successful, with no 
significant difference [BNE: 97 per cent (33 of 34) vs US-guided UNE: 







93 per cent (27 of 29), P>0O-05)], both incurring very low morbidity. 
Conclusion: In the presence of an experienced radiologist US-guided 


UNE for radic primary hyperparathyroidism achieves comparable 
success rates as for BNE. 
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Starting a new clinical service — is a learning curve a necessity? 


K.K. Madhavan, J.L.R. Forsythe and O.J. Garden Scottish Liver 
Traiana T Unit, Royal Infirmary Edinburgh, Edinburgh 


SA learning curve with gradual improvement in results and 
msidered a necessary experience in the starting of any new 
e. This study was aimed at testing this hypothesis in the 
Scottish Liver Transplant Unit which has completed 5 years 
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£ the last 5-year period, 163 patients underwent 182 ortho- 
insplants (OLTs). These patients were studied with both 
and postoperative endpoints. Operation time and transfusion 
as well as 30-day mortality was analysed year by year. 
Overall patient and graft survival, mortality in fulminant hepatic failure 
(FHF) transplants, “incidence of hepatic artery thrombosis (HAT), 
primary non-function (PNF) and biliary complications were analysed 
year by year. Survival data were analysed using the Kaplan-Meir 
method and significance in survival difference analysed using the log- 
rank test (#=<0-05). 

Results: Over the 5-year period, the overall patient and graft survival was 
, ean patient survival of 47-8 months) and 75 per cent (mean 


topic live 
peroperati 










graft survi 
operative id transfusions showed gradual reduction over the years. The 
mortality and mortality for FHF transplants showed reduc- 


tence of PNF, HAT and biliary complications remained iow 
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2nd year 3rd year 4th year 


TAPIAS A 31 3 


4 45 d4 34 
30-day deaths: ` 5 3 6 4 | 
% mortality ` I6 9 13 9 3 
FHF deaths : Bei 3)" Lay 0 (Ti H (3)* 
0 | I $) 


HATs** h. 









*The values in brackets indicate the total number of OLTs for FHF for the year 
**Only acute episodes during index admission are included. 


Conclusion: Although a learning curve is not a must for a new clinical 
service and: results can be good from the start, experience results in 
further improvement in various factors which may have an impact on 
overall results. 
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The role of nitric oxide in renal ischaemia reperfusion injury 


S.C. Weight and M.L. Nicholson University Department of 
Surgery, L icester General Hospital, Leicester 





Background: This study investigated the role of nitric oxide (NO} in 
renal warm ischaemia reperfusion . (WFR) injury. 

Method: Groups of rats underwent bilateral renal WI/R (15-45 min/20 or 
80 min) eae to a left nephrectomy for analysis of renal NO (nitrate 
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of 44 months), respectively. Both operating time and intra- 
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nitrite) and oxidative DNA damage (8-oxodG). The glomerular filtration 
rate (GFR) was measured (days 2 and 7) prior to killing for right kidney 
analysis and morphology. A further group received the NO synthase 
(NOS) inhibitor L-NAME (50 mg/kg intravenously) before WL. 

Results: Following WI renal NO rose early and was maintained to day 7 
whilst 8-oxodG peaked at 20 min. The decrease in the GFR was in line 
with the WI duration as was the morphological damage L-NAME 
reduced NO to day 7 with a simultaneous decrease in 8-oxodG at 20mm 
but elevation at day 7. A deterioration in GFR but not morphology was 
evident. 





Nitric oxide (uM) 
Spe time 


WI group 20 min SO min Day 7 





Control 44? (17) 426 (22) 
1S min 762 (95) 865 (STF TLIO (48 
30} min 862 (44)4 IOG (1427F 1130 (60+ 
45 min 997 (49) 982 (5477 1080 (2977 
L-NAME 562 (69)7 867 (75): 





Results are mean (SEM): *P<0-05 vs control: *P<0-01 vs control: £PS0-01 vs 
control. The control for group L-NAME is WI group 45 min. 





8-oxodG (/10°dG) 
a ume 


GFR (ml/min) 
TEPER time 


WI group 20 min “80m min Day 7 Day 2 2 Day 1 





Control 2-0 (0-7) 25 (0-1) 2-5 (0-2) 
La min & 7 (1-0)* 1-8 (0-5) O-f (0-01) 1-3 (0-2) 1-7 (0-2) 
30 min 5.2 (1-7)* 2-6 (0-9) 4-1 (0-5) O8 (OPi b4 (0-4) 
45 min 14-6 (0-9) = 3-5 (0-5) 2-0 (0-5) 0-6 (ODE 12 (01% 
L-NAME 4.5 (0-834 2900h: O63 (0-1)* 0-6 (0-134 





Results are mean (SEM): *P<0-05 vs control: 7P<0-01 vs control; £P<O-01 vs 
control. The control for group L-NAME is WI group 45 min. 


Conclusion: In recoverable renal WI/R injury NO increased early and 
remained clevated through to day 7. NOS inhibition ameliorated early 
renal damage but exacerbated the late injury suggesting the early burst of 
NO is cytotoxic but overall NO may exert a protective effect. 
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Kidney damage at organ retrieval — the facts 


H.C.C. Pleass, R.K. Praseedom, F.M. Seeney and J.L.R. Forsythe 
Scottish Liver and Renal Transplant Unit, Royal Infirmary of 
Edinburgh, Edinburgh 


Background: This study aimed to determine the incidence, risk factors 
and outcome of kidney damage sustained at organ retrieval. 
Methed: Data were obtained from the UK Transplant Support Service 
Authority on ail kidneys retrieved from cadaveric donors within the UK 
and Republic of Ireland, between January 1992 and December 1996. The 
incidence of damage reported at retrieval and at transplantation was 
recorded, In addition the outcome of the kidneys, whether used locally, 
exported or discarded was determined. Age of donor, the type of retrieval 
and the number and type of operating surgical teams involved were all 
recorded. Statistical analysis used Cox regression models fitted to renal 
allograft survival data. 
Results: A total of 9014 kidneys were retrieved from cadaveric donors. 
Of these, 1726 (19 per cent) were reported as damaged, but only 78 were 
not transplanted because of the recorded retrieval injury. Of the trans- 
planted kidneys, only 16-5 per cent were reported as damaged by both the 
donor and recipient centres. In multhorgan retrievals where the liver 
surgeon retrieved both liver and kidneys, the recorded renal injury rate 
was 16-8 per cent. Where liver and kidney teams were present at retrieval 
the injury rate was 21-2 per cent, compared with 26 per cent at kidney 
only retrievals. Kidneys retrieved and transplanted locally had a 14 per 








Endocrine/Transplantation 1-9 


cent incidence of injury, whereas those exported and transplanted else- 
where had a 30 per cent injury rate. The range of donor age was 0 to 76 
years. Sixty-two per cent of damaged kidneys came from donors creater 
than 40 years of age. Donor age had a significant effect on both H- and 3- 
year graft survival (P=0-0001) whereas kidney damage alone dki not 
significantly affect 1- (P =0-2) or 3-year survival (P = 0-066). 
Conclusion: Kidney damage is both common, under-reported and more 
likely to occur in the elderly donor where only kidneys are retrieved by a 
renal team. Although this may reflect poorer surgical exposure or relative 
inexperience of the operating surgeon, damaged but transplantable kidneys 
tend to be exported and graft survival is not significantly affected, 
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Piggyback vs classical orthotopic liver transplantation, a 
retrospective analysis 


H.C.C. Pleass, K.K. Madhavan, M. Akyol, J.L.R. Forsythe and 
OJ. Garden Scottish Liver Transplantation Unit, Royal 
infirmary of Edinburgh, Edinburgh 


t 


Background: Piggyback orthotopic liver transplantation (PBOLT) has 
potential advantages over the classical techmique (COLT), becaase it 
avoids the need for veno-venous bypass. The aim of this study was to 
compare these two surgical techniques in terms of transfusional require- 
ments, morbidity and mortality. 

Method: The results of a consecutive senes of 66 PBOLT were compared 
with a previous cohort of 43 COLT. Data were obtained retrospectively 
from standard proforma. The indications for the PBOLT were caronic 
liver failure in 54, fulminant hepatic failure in six and six re-transplants. 
Although a temporary portocaval shunt was fashioned in 34 patients none 
required vene-venous bypass. Of the 43 COLT, 29 were for chronic liver 
failure, five for fulminant hepatic failure and nine re-transplants. All 43 
utilized veno-venous bypass. 

Results: 





Blood product transfused 
Red blood cells Fresh frozen plasma Plawelet 


4 units 
7-2 amis 


3.9 units 
F9 uls 


fed umniis 
iO unis 


Piggyback {n= 66) 
Classical (a=43) 








Complications 


Renal Hepatic artery Venous outflow 30-day 
3 y 


failure Haemorrhage thrombosis obstruction mortality 
Piggyback 17 Q5%) 3 4 2 (acute} 5 
4 (chromic) 
Classical o2 3 3 ü 3 





Conclusion: Although the piggyback technique avoids the specific 
complications related to veno-venous bypass and has a reduction in the 
transfusicnal requirements, graft outflow obstruction remains a potential 
source of morbidity. A prospective randomized trial is required to deter- 
mine the optimum surgical technique for adult OLT. 
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The spleen as a site for human islet autotransplantation 


S.A. White. J.F. Birch, M. Forshaw, D. Power and A.R. Dennison 
Department of Surgery, Leicester General Hospital, Leicester 


Background: The spleen can be used as an alternative site to the liver for 
human islet autotransplantation (AT). Islets have been infused via the 
short gastric (SG) veins in an attempt to avoid splenic vein thrombosis 
and in cases where the splenic vem cannot be preserved during the 
pancreatectomy procedure. The aim of this study was to assess the 
anatomical variation of the SG veins. 

Method: A total of 27 human cadavers were studied (12 male, [5 female) 
in order to assess splenic venous drainage. 

Results: A total of 76 SG veins were identified. The median number was 
three (range | to 6). In over 80 per cent of cases there was a direct com- 
munication between the short gastric veins and the other draining veins of 
the spleen (i.e. splenic vein or left gastroepiploic [LGE] veins). Only SG 
vein | (80 per cent), 2 (26 per cent) and 3 (9 per cent) communicated 
directly into the splenic pulp the remainder communicating with the 
splenic vein (8S per cent) or the LGE (15 per cent). 

Conclusion: This study suggests that during splenic islet AT via the SG 
veins there is great potential for reflux into the portal venous system. This 
could have dramatic consequences upon portal pressure and portal hyper- 
tension following a combined intra-portal and splenic islet AT due to 
reflux of ‘spenic’ islet tissue back into the portal vein. 


Br, J. Surg., Vol. 85, Suppl. 1. June 
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UGI 001 
e Nissen vs anterior fundoplication: a randomized 
trial 


N. Davies, D D.I. Watson, G.K. Pike, P.G. Devitt, R. Britten-Jones 
and G.G. Jamieson The University Department of Surgery, 
Royal A id Hospital, Adelaide, Australia 


Background: The aim of this study was to determine whether a laparo- 


scopic anterior fundoplication is associated with a lower incidence of 


postoperative dysphagia than laparoscopic Nissen fundoplication, whilst 
still achiéving a durable antireflux barrier. Initial outcomes are 
presented. - 

Method: One hundred and seven patients presenting for laparoscopic 
antireflux surgery were prospectively randomized to undergo either a 
Nissen fundoplication (53) or an anterior 180° hemifundoplication (54). 

Patients were blinded to which procedure had been performed. Clinical 
as performed by a blinded independent investigator, who 
: standardized clinical grading systems to assess the dys- 
urn and patient satisfaction 1, 3 and 6 months following 
stive measurement of lower oesophageal sphincter pressure. 
mptying time, distal oesophageal acid exposure and endo- 
aling of oesophagitis was performed. 

Results: Operating time was similar for the two procedures. Whilst rest- 
ing and residual lower oesophageal sphincter pressures were lower (30 vs 
17 and 15 vs 5) following anterior fundoplication, oesophageal emptying 
times (59 vs 54s), acid exposure times and ability to heal oesophagitis 
were similar. At 3 months follow-up the clinical outcomes of postopera- 
tive dysphagia, relief of heartburn, and overall satisfaction were similar 
for the two procedures. At 6 months patients who had undergone an 
anterior fundoplication experienced less dysphagia and were more satis- 
r clinical outcome. 

Laparoscopic anterior fundoplication achieved equivalent 
ux and more physiological postoperative manometry para- 
not result in improvement in the measured clinical outcomes 
ut at 6 months there was less dysphagia. 















control of 
meters, Ít: 
at 3 month 
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The potential dangers of laparoscopic repair of perforated 
peptic ulcers 


G.S_.M. Robertson, S.A. Wemyss-Holden* and G.J. Maddern* 
Departments of Surgery, Leicester Royal Infirmary, Leicester and 
*The Queen Elizabeth Hospital, Woodville, South Australia 50] 1 


Background: The gains that accompany elective upper gastrointestinal 
laparoscopic surgery are particularly obvious. There is a tendency to 
assume this will apply to those with generalized peritonitis due to per- 
forated peptic ulcers. 

Method: This non-randomised concurrent cohort study compared 15 
consecutive laparoscopic repairs of perforated peptic ulcers (Lap 
group) with a concurrent group of 15 consecutive open repairs (Open 
group), | 

Results: There were no differences preoperatively in age (P=0-32), sex 
(P=0-31), duration of perforation (P=0-73), APACHE H as 
(P=0-27), ASA grade (P=0-31), or hourly urine output (P= 0-09) 
between the two groups. The mean duration of laparoscopic surgery 
was 77 min compared with 72 min with open repair (P= 0-54). One 
patient had a prepyloric ulcer, the rest were anterior or superior duode- 
nal ulcers. A median of two sutures were used (range 2—4) to secure 
the omental patch. Laparoscopic lavage used a mean of 5.5L. compared 
with 4.0L: (P=0-03), there were three conversions. ITU care was 
required in uate patients in the Lap group (two with renal failure) and 
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two patients in the Open group (no renal failure). One patient in each 
group died. Postoperatively the duration of nasogastric drainage, intra- 
venous fluid administration and time to oral fluids and diet showed no 
differences in gastrointestinal tract recovery. The median duration of 
stay of 6 days in the Lap group did not differ from the 7 days in the 
Open group. 

Conclusion: This comparison provides anecdotal evidence that the 
pathophysiological insult of laparoscopy in the setting of generalized 
peritonitis might increase the perioperative risk of organ failure particu- 
larly renal and provides a mandate for a prospective randomized con- 
trolled trial. 
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Scanning laser doppler flowmetry and intra-luminal 
recirculating gas tonometry in the assessment of gastric 
perfusion during oesophageal resection 


N.H. Boyle, W.J. Owen, A.C. Pearce and R.C. Mason United 
Medical and Dental School, Guy's and St Thomas’ Hospitals, 
London 


Background: Of the aetiological factors associated with leak and benign 
stricturing of the anastomosis following oesophageal resection and recon- 
stitution of gastrointestinal continuity with a gastric tube, ischaemia 
caused by poor perfusion at the gastric end of the anastomosis is thought 
to be important. Scanning laser Doppler flowmetry (which creates a per- 
fusion image) and continuously recirculating gas tonometry are new tech- 
niques that can assess changes in tissue perfusion and in this study, their 
ability to detect changes in gastric perfusion during oesophageal resection 
and formation of gastric tubes was assessed. 

Method: Sixtcen patients undergoing oesophageal resection for malig- 
nancy were studied. Tonometer balloons were placed in the stomach 
and proximal jejunum (alongside a feeding jejunostomy feeding 
catheter}. Measurements of gastric and jejunal intra-mucosal pHi and a 
laser Doppler scan of the stomach were made at three time points: prior 
io gastric mobilization, after division of left gastric, short gastric and 
left gastroepiploic vessels and finally after formation of the gastric 
tube. In each subject, from a grey- -scale photographic image of the 
stomach produced by the scanning laser, identical regions of interest 
(ROIs) each of 15cm? were interrogated from each scan, these repre- 
senting the area of anastomosis, the gastric corpus and the antrum. 
Mean perfusion units (PUs) from the 1750 individual measurements 
taken within the ROI were then calculated for each of these areas. 
Mean measurements for the whole stomach or gastric tube were also 
made. 

Results: There were significant falls in perfusion measured with the 
scanning laser Doppler in all the subjects between each time point and 
in all areas of the stomach. Mean perfusion of the stomach was 
530 PUs prior to mobilization and this fell to 313 PUs after mobilization 
representing a mean fall of 40 per cent. There was a gradient of 
reduced perfusion between the antrum (fall 25 per cent. P<0-05) and 
the area used for the anastomosis in the fundus (mean fall 56 per cent, 
P<0-001). After formation of the gastric tube, mean perfusion at the 
anastomosis site fell to a mean of 197 PUs (mean fall 61 per cent, 
P<0-0005). Prior to mobilization mean gastric and jejunal pHi were 
7:37 and 7-46, respectively. These figures changed to 7-18 and 7-36, 
respectively after mobilization and to 7-29 and 7-38 after anastomosis 
formation. 

Conclusion: This study confirms our pilot study that both these tech- 
niques can be used intra-operatively to assess changes in gastric perfusion 
during oesophagectomy and we have observed significant falls in per- 
fusion in that area of the stomach used for the gastro-oesophageal anasto- 
mosis between the start and end of surgery. Further study is needed to 
assess if these methods can be used to predict ischaemia-related anasto- 
motic complications. 
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Efficacy and incidence of post-fundoplication symptoms at a 
median of 5 years following open Watson fundoplication 


K.L. Campbell and A. Munro Raigmore Hospital, Inverness 
and Aberdeen Royal infirmary, Foresterhill, Aberdeen 


Background: While case of performance laparoscopically has encovraged 
dissemination of the Watson partial wrap fundoplication, independent 


with a lower incidence of super-competence type symptoms remains lack- 
ing. The aim of this study was to establish the long-term efficacy and 
inodence of post-fundoplication symptoms from an independent experi- 
ence with the open Watson fundoplication. 

Method: Data from 49 patients having undergone an open Watson fundo- 
plication over an 8-year period were reviewed and patients were inter- 
viewed to establish their current DeMeester Symptom Score for reflux 
and the incidence of post-fundoplication symptoms. A Visick grading was 
determined separately in each case. The Paired Wilcoxon Rank Sum Test 
was used for statistical comparisons. 

Results: Oesophagitis was noted endoscopically in 67 per cent wth 92 
per cent having DeMeester symptom scores of 24. Pre-operative 24-h 
pH studies (performed in 85 per cent of cases) documented a median 
of 12-5 per cent time spent at pH <4 when supine, a median of 14 
reflux episodes >5 min and a median composite DeMeester score of 
85. Post-operative studies (in 53 per cent of cases) yielded equivalent 
vaines of 0, | and 14 respectively (all P< 0-01). Follow-up interviews 
were completed in 42 (86 per cent) at a median interval of 5 years 
(range l-9 years). The DeMeester symptom score was | or less in 86 
per cent (P<0-00)). On direct questioning failure of eructation was 
nosed in one (2-4 per cent) and inability to vomit in six (143 per 
cent). No symptoms at all were elicited in 66-7 per cent (Visick I), 
miid symptoms in only 26-1 per cent (Visick IHD., while 4-8 pe- cent 
required treatment but were controlled (Visick IH) and 2-4 pe- cent 
were not fully controlled. 

Cenclusion: These data suggest that the Watson fundoplication gives 
satisfactory control of reflux with a low incidence of post-fundoplscation 
symptoms and a very high rate of overall patient satisfaction on the 
medium to long term. Similar results may be anticipated in laparoscopic 
Watson fundoplication. 
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Ocsophago-gastric junction cancer is related to alcohol 
coasumption but not smoking 


J.P. Byrne*, J. Mathers?, J. Parry’. C.B.J. Woodman? and 
S.£.A. Attwood* *University Department of Surgery, Hope 
Haspital, and +Centre for Cancer Epidemiology, University of 
Manchester, Christie Hospital NHS Trust, Withington, 
Manchester 


Background: The aim of this study was to idennfy any association 
benveen tobacco and/or alcohol consumption and cancers involviag the 
oesophago-gastric junction, compared with those confined either to the 
oesophagus or stomach. Any association with subsite was defined by 
comparing age at diagnosis in those who consume tobacco/alcohcd with 
these that did not. 

Method: Fourteen hundred cases of cancer of the oesophagus or stom- 
ach in 1993 were identified from the North Western Regional Cancer 
Registry (population 4,030,800). Case-note review identified 1067 new 
diagnoses of oesophageal or gastric cancer. Tumour site was recorded 
as involving the oesophago-gastric junction, or oesophagus/stomach 
alene. Consumption of cigarettes and alcohol were recorded frem the 
notes. Smokers were compared with non-smokers. Those consuming 
mere than 5 units of alcohol per week were compared with those who 
did not. 


Results: Three hundred and thirty-two cancers involved the oesophago- 
gastric junction, 281 were confined to the oesophagus, and 454 to the 
stomach. Three hundred and sixty-one (54-1 per cent) men and 120 (27-3 
per cent) women had smoked. Smokers of both sexes developed carci- 
noma of the oesophagus and stomach at a significantly younger age than 
non-smokers, whereas there was no such difference for cancers of the 
oesophago-gastric junction. One hundred and twenty-nine (19-3 per cent) 
men and 14 (3-2 per cent) women consumed more than 5 units of alcohol 
per week. Consumption of more than 5 units of alcohol per week was 
associated with significantly younger age at diagnosis in men for cancers 
at all sites. 





Ovesophago-gastric 





Oesophagus junction Stomach 
Median age (years) Male Female Male Female Male Female 
Non-smokers/drinkers 71-2 76-6 68-1 72-4 75-5 77-6 
Smokers 64-98% 68-598 6-6 67-7 69-68" 4.24 
>5 units/week 59.8** — 633% — 68-07 — 





*P< OOS: P< 00H, 


Conclusion: Cancer involving the oesophago-gastric junction repre- 
sents an epidemiologically distinct disease entity, associated with male 
sex and younger age at diagnosis compared with cancers confined to 
the oesophagus and stomach. Oesophago-gastric junction cancer and 
alocohol consumption are associated with different age at diagnosis. 
whereas smoking is not, unlike cancer confined to the oesophagus or 
stomach. 
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Peritoneal fluid cytology in the staging of oesophageal and 
gastric malignancies 


K.K. Singh, D. Caesar, G. Low, A.R.W. Williams and 
S. Paterson-Brown University Department of Surgery, Royal 
Infirmary of Edinburgh, Edinburgh 


Background: The aim cf this study was to examine the role of peritoneal 
fluid cytology in laparoscopic staging of oesophageal and gastric malig- 
nancies. 

Method: Data were audited prospectively for 125 patients with gastro- 
oesophageal malignancy who were assessed and staged in a specialist 
unit. Laparoscopy was carried out in 71 (57 per cent) patients (26 
oesophageal and 45 gastric; median age 67 years). Saline instilled into the 
peritoneal cavity was aspirated and sent for cytology. Ascites, if present, 
was sampled separately. Fluid for cytology was obtained in 56 (79 per 
cent) patients. 

Results: Early (TNM stage I and H) disease was present in 13 (18 per 
cent) of the patients who were staged with laparoscopy. Stage IH 
disease was present in 28 (39 per cent) of the patients while the remain- 
ing 30 (42 per cent) had advanced stage IV disease. After staging 
curative or palliative resection of the tumour was carried out in 47 (66 
per cent) of the patients. Peritoneal fluid aspirate was positive for malig- 
nant celis in 11 (19-6 per cent} and negative for 45 (80-4 per cent). 
There were no cases of positive cytology in stage I and stage H disease. 
Positive results were obtained in two (9 per cent) of the 22 patients with 
stage HI disease and in nine (36 per cent) of the 25 patients with stage 
IV disease. There was a significant correlation between positive cytol- 
ogy and stage IV disease (y° P=0-0007). Median survival for stage III 
and stage IV disease was 3{-3 months and 5-1 months, respectively (log 
rank P<0-00001). 

Conclusion: While positive peritoneal cytology is indicative of advanced 
disease, in 64 per cent cf the patients with stage IV disease the peritoneal 
aspirate did not yield any malignant celis., Routine peritoneal fluid cytol- 
ogy does not offer any significant contribution to the staging of gastro- 
oesophageal cancers. 
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UGI 007 : 
An audit of treatment of cancer of the oesophagus in a district 
general liošpital 


i ir . P.N. Foster and A.R. Quayle Macclesfield District 
General Hospital Macclesfield 








Background: The aim of this study was to audit the treatment of cancer 
of the oesophagus in a District General Hospital. and to compare results 
with regional and national audit studies. 

Method: The treatment of 132 proven cases of cancer of the oesophagus seen 
between January 1990 and October 1997 was reviewed. All patients were 
under the care of the same Consultant surgeon (ARQ). Patients were identi- 
fied from the computerized patient administration system, which was cross- 
checked with pathology records and operating theatre registers. The results 
were compared with those in a series from Leeds and a national audit study. 
Results: Of 132 patients, 86 were male and 46 were female. The lesion 
was in the upper oesophagus in seven, middle in 30 and lower m 95 
patients. Histology. available in 131/132 cases revealed adenocarcinoma in 
84 squamous cell carcinoma in 44 and other neoplasms im three. 
Metastases at diagnosis were identified in 24/132 patients. Surgery was 
performed in 52/132 patients — resectional procedures in 37 (17 Ivor 
Lewis, 11 cardio-oesophagectomies, seven transhiatal oesophagectomies in 
two three-stage procedures) and palliative surgical intubation in 15. 
Therapeutic. endoscopic procedures were performed in 50 patients — 


wall stent 





se was s 40 per cent ‘and the 30- on es mortality rate 
was [1-5 per cent compared to 14 per cent in a survey of 50 UK special- 
ist thoracie centres. The median survival for all patients was 6 months — 
broken down as 9 months for surgically treated cases, 6 months in endo- 
scopically treated cases and 6 months for those receiving radiotherapy. 
Conclusion: This series has demonstrated a preponderance of male 
patients, and those with adenocarcinoma of the lower oesophagus, the 

ing mirroring recent trends in the West. Morbidity and mortality 
acclesfield compare favourably with those seen in regional 
audit studies. 






UGI 008 
The pattern of recurrence of adenocarcinoma of the oesephago- 
gastric j tion 


J. Wayman, D. Craig, N. Hayes, S.A. Raimes and S.M. Griffi 
The Oesophago-Gastric Cancer Unit, Newcastle General 
Hospital, Newcastle upon Tyne 


Background: Previous reports have suggested that 80 per cent of gastric 
cancer recurrences are with peritoneal disease. The aim of this study js to 
examine whether tumours of the oesophago-gastric junction conform to 
this pattern: of recurrence or exhibit a distinct natural history. 

Method: The follow-up of patients with adenocarcinoma of the lower 
oesophagus and gastric cardia who had undergone surgery with curative 
intent since 1991 was examined for evidence of recurrent malignant disease. 
Clinical evaluation was supported by ultrasound, computerized tomography, 
radio-isotope . bone scan, endoscopy and laparotomy each with biopsy and 
histology where appropriate. Patients in whom the diagnosis of recurrent 
disease was unsupported other than by clinical impression were excluded. 
Statistical analysis was by the 4° -squared and Mann-Whitney U-tests. 
Results: One hundred and twenty-two patients with oesophago-gastric 
junction tumours (53 gastric cardia IGCA* Type 2)) and 69 adenocarci- 
nomas of the lower oesophagus (IGCA Type 1) have been followed up for 
a median of 19 (1-84) months. There was a similar sex and age distri- 
bution for: ‘Type 1 and Type 2 junctional adenocarcinomas (male: female 
3-4:1 vs 6-6:1; age 63 (40-77) vs 70 (42-78). Forty-one patients developed 
proven recurrent disease. The median time to recurrence was 7 (!-28) 


*International Gastric Cancer Association classification. 
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months and was similar between Types | and 2 subgroups. The median 
time to death thereafter was 2 (1-15) months. Only three cases of peri- 
toneal dissemination were found among the 17 Type 2 junctional cancer 
recurrences and only 1/24 among the Type | group. The most frequent 
mode of dissemination for both groups was haematogenous spread (14/24 
of Type | and 10/17 of Type 2 recurrences). Haematogenous dissemination 
accounted for a significantly greater proportion especially of first-year fail- 
ures (12/15 vs 11/26; P<0-05). The most frequent sites of haematogenous 
spread were to liver (9), bone (10), brain (3) and lung (3). Local lymph 
node recurrence occurred in 6/24 cases of Type | and 4/17 Type 2 tumour 
recurrences, most frequently to coeliac or porta hepatic nodes (7/10). Local 
recurrence occurred in 7/24 and 8/17 cases, respectively. Disease-free sur- 
vival correlated inversely with lymphatic (P<0-001), and neural 
(P=0-002) invasion and lymph node positivity (P<0-001). 

Conclusion: The natural history of cardial tumour recurrence is similar to 
that of adenocarcinoma of the lower oesophagus and differs from more dis- 
tal gastric cancers. Recurrence of these oesophago-gastric junction tumours 
is by haematogenous and lymphatic rather than transcoelomic spread. This 
finding has implications for the choice of route of administration of adju- 
vant therapy for junctional compared with other gastric tumours. 


UGI 609 
Clinical and endoscopic response to neoadjuvant therapy for 
carcinoma of the oesophagus 


D.J. Bowrey, G.W.B. Clark, S.A. Roberts, T.S. Maughan*, 
A.B. Hawthorne and P.D. Carey Department of Surgery, 
University Hospital of Wales, and *Department of Clinical 
Oncalogy, Velindre Hospital, Cardiff 


Background: Recent evidence indicates that neoadjuvant therapy confers 
a survival advantage to patients with oesophageal cancer. Local tumour 
response to neoadjuvant therapy was evaluated by clinical, endoluminal 
ultrasound (EUS) and histopathological criteria in patients with carcinoma 
of the oesophagus. 

Method: Sixteen patients with oesophageal cancer, adenocarcinoma 
(a= 11}, squamous carcinoma (7=5) were studied prospectively. Patients 
underwent clinical assessment and EUS pre- and post-neoadjuvant ther- 
apy. Dysphagia was scored on a scale of | to 4. Twelve patients received 
radiotherapy (40 Gy) and two cycles of cisplatin/S-FU, whilst four 
patients with distal tumour extension received four cycles of epirubicin, 
cisplatin and 5-FU. Twelve patients underwent oesophagectomy on com- 
pletion of neoadjuvant therapy. 

Results: Tao depth determined by EUS was significantly reduced fol- 
lowing treatment. EUS did not demonstrate a reduction in T-stage for any 
patient, while three patients were down-staged from N} to NO. The effects 
of treatment are summarized in the tables below. 





EUS findings Before After 
Depth (rum) i2-441-7 “9. 1409 oe 
Length tem) 6241-1 49408 





*P<O4)5 paired (test. 





Response Adenocarcinoma APSS carcinoma 
4 Dysphagia score y i (18%) 
Tumour depth before/after LO GQR 0-8-1-4) 


100% pathological response 0/7 (0%) 3/5 ae 





*P<0-05 Fisher's exact test, **P<0-05 Mann-Whitney U-test. 


Two patients with adenocarcinoma had progression of nodal disease dur- 
ing therapy. 

Conclusion: EUS did not detect tumour regression according to T-stage, 
possibly due to an inability to differentiate tumour from post-treatment 
fibrosis, rather, serial EUS assessment of tumour depth may prove to be 
useful in determining the response to therapy. Based on clinical assess- 
ment, EUS and histopathology, patients with oesophageal squamous carci- 
noma responded favourably to neoadjuvant therapy, while such a response 
was infrequent in patients with adenocarcinoma. 
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H&P 00! 
Audit of surgical management of liver trauma: a singieamit 
experience 


J.A. Paraskevopoulos, S. Samoilis, G. Papadakis, S Kalimeris, 
O. Kostopoulos and A. loannides First Department of General 
Surgery, ‘KAT’ General Hospital for Accidents, Athens, Greece 


Background: The aim of this study was to provide a retrospective audit 
of the surgical management of patients with liver trauma 

Method: We studied 46 consecutve patients (36 male, 10 female) 
with a median age of 43 years (range 21-67) who were transferred to 
our Department after sustaining a blunt abdominal trauma (n=44° or a 
penetrating wyury (n=2) between 1994 and 1996. On admission, all 
patients were hasemodynamically unstable After successful resuscite- 
tion a diagnosis of intra-abdominal bleeding was made using peri- 
toneal lavage Subsequently, emergency laparotomy revealed liver 
trauma in al! cases classified according to the Liver Injury Scale 
(Grades I-V) 

Results: Gride I (n=17}, O (n=16, W (n=11) and V (n=2), respec- 
tively Associated injunes mcluded splenic rupture (n=15), gallbladder 
avulsion (n=5), mferior vena cava laceration (n=3), shattered kidney 
(n=4) and miscellaneous (n= 17). Various procedures were carried ost for 
control of liver bleeding as follows. topical haemostasis (1=17), hepator- 
rhaphy by the finger fracture technique plus omentoplasty (n=3), deep 
liver suturing with omentoplasty (n=22) and resectional debridement 
(n=4) Spkenectomy (n=15), cholecystectomy (n=4), nephrectomy 
(n=4), small bowel resection (n=1) and suture of vanous lacerations 
(n=5) were also performed at the same time. Complications developed m 
10 (21-7 per cent) patients whilst the overall mortality was 8-7 per cent 
(four patients) 

Conctusion: Proper and experienced management of lyver trauma m a 
well-organized trauma centre results in a reasonable complicatior rate 
with acceptable mortality. 


H&P 002 


How and where should blunt liver trauma be managed? 


U Gur, S. Bramhall, M. Dolapcı, LM. Bain, P. McMaster, 
D.A.J. Mayer and J.A.C. Buckels The Liver Unit, Queen 
Elizabeth Hospual, Birmingham 


Background: There bas been an increasing trend for non-operative man- 
agement of liver trauma. We repart 34 ternary referral cases of severe 
Irver injury transferred to the Laver Unit in the last 6 years 

Method: Thirty-four patients with blunt trauma were treated, of which 12 
(35 per cent) were managed conservatively Twelve of the 15 petents 
who had undergone surgery elsewhere required reoperation and a farther 
seven underwent mutual surgery in the Liver Unit Nme major hepatc 
Tesections were performed, the remainder ether had liver packs removal 
or haemostatic suturing. 

Results: The overall mortality was eight patents (25 per cent), of which 
five had major anatomical resections, the other three liver packing alone 
Four of the patients who died had other intra-abdominal inyunes, two pan- 
cranc and two splenic The mean hospital stay for the operative group 
was 20 days. All patients treated conservatively made a good recovery, 
mean hospital stay was 12 days 

Conclusion: Conservative management of major blunt liver tanmi is a 
safe and justified treatment modality, provided that the mial assessment 
of the patent is done appropriately Treatment must be performed in 
specialized units where extensive surgical procedures can be offered We 
recommend that patents with blunt abdominal trauma admitted to Gistrict 


general hospitals undergo contrast enhanced computed tomography (CT) 
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scan prior to surgical treatment, several pahents had delayed surgery at 
the admitting hospital without CT imaging — had this been done we 
believe these patients would have been referred immediately without 
intial exploration 


H&P 003 


Phase I study of early nasogastric feeding in severe acute 
pancreatitis 


F C. Eatock, A. Steven, C W. Imne and C.R. Carter Department 
of Upper Gastromtestinal and Pancreato-biliary Surgery, 
Glasgow Royal Infirmary, Glasgow 


Background: Recent work has suggested that enteral feeding may reduce 
the inflammatory response in severe acute pancreatitis, however, the 
placement of nasojcyunal tubes m such patients cames nsk from the need 
to transfer critically ul patents for X-ray screening ar fibreopuc 
endoscopy We undertook a Phase I study to assess the safety of naso- 
gastric feeding in pefients with severe acute pancreatitis 

Method: Twenty-six consecutrve patients admitted to oar unit with severe 
acute pancreatis received feeding via nasogastric tube within 48h of 
arrival. Seventy of disease was defined by Glasgow Prognostic Criteris, 
APACHE H Score, C-reactive protein and contrast-enhanced computed 
tomography scan All patents received full supportive care with cardio- 
ventilatory and renal support as 

Results: Aetiology was identified as cholelithiasis (18 patients): 
ethanol (five) and miscellaneous (three) Median Glasgow Score was 5 
(range 2~7); APACHE IJ Score 10 (4-28) and C-reactive protein 
240 mg/L (79-385) Sixteen patients had significant pancreatic and 
peripancreatic necrosis Eighteen patients underwent ERCP, six necro- 
sectomy for infected necrosis or failure to improve and four internal 
drainage of pseudocyst. Eleven patients required ventilatory support, 
ax of whom also required imotropic support with three also having 
renal dialysis. There were two deaths The feed was well-tolerated in 
all but four patients There was no evidence of recurrence of abdomu- 
nal pain nor a secondary mse in C-reactive protein concentration on 
commencement of feeding. 

Conchrsion: We conclude that carly nasogastnc feeding m severe acute 
pancreatitis appears to be safe, well tolerated and worthy of further study. 


H&P 004 


A policy of urgent laparoscopic cholecystectomy for acute 
gallstone-related symptoms 


G.S.M. Robertson, S.A Wemyss-Holden and G.J. Maddern 
Department of Surgery, The Queen Elizabeth Hospital, 
Woodville, South Australia 5011 


Background: Although the ments of urgent cholecystectomy for acute 
gallstone-+related symptoms have been debated for decades, in the UK, 
particularly m the laparoscopic era, logistics have lumited its assessment. 
Methods: This study prospectrvely evaluated a policy of urgent laparo- 
scopic cholecystectomy in all patents admitted as emergencies (a= 51) 
over a -month period to a smgie surgical umt with acute cholecystitis 
(22), empyema of the gallbladder (8), biliary colic (15), pancreatitis 
(three) or jaundice (three) The results were andited and compared with 
those referred clectively (n= 88). 

Results: There were no preoperative differences between the acute and 
elective groups in age (mean 51-6 vs 53-1, P=0 66), sex G1 female vs 
63, P=0 19), body mass mdex (mean 27-8 vs 29-8, P=0076) or ASA 
grade >2 (11 vs 9, P=0-066) Preoperative ultrasonography (P=0-0001) 
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and liver ‘Suhction tests (P=0-0002) were significantly different. Surgery 


in the acute group took significantly longer (mean 79 vs 64 min, 


P=0-0022 J involved more modifications in surgical technique 
(P= -0-000 ) and accounted for all three conversions (P=0-021) suggesting 


difficulty. There were no deaths or reoperations. One cystic 
occurred requiring endoscopic stenting. Median hospital stay in 
the acute group was 4 days and in the elective group 2 days (P<0-0001). 
Postoperative stay was also longer (median of two nights compared with 
1 night, P=0-0004). 

Conclusion: The results suggest that a policy of urgent laparoscopic 
cholecystectomy by experienced surgeons in all patients admitted with 
acute symptoms can be carried out safely with minimal morbidity and 
economic. and social advantages which make it the management of choice. 











H&P 00s 


_ Magnetic n resonance cholangiography reduces the need for 
” ERCP prior to laparoscopic cholecystectomy 


S. Dwerryhouse, E. Brown* and M. Vipond Departments of 
pees and “Radiology, Gloucestershire Royal Hospital. 








: With the advent of laparoscopic cholecystectomy many 
e adopted a policy of selective pre-operative endoscopic ret- 
ingiopancreatography (ERCP) for patients with risk factors 
bile duct (CBD) stones. As ERCP is invasive with a well 
morbidity we have evaluated magnetic resonance cholan- 
giography (MRC) to detect CBD stones prior to laparoscopic cholecys- 
tectomy, i 
Method: Ail patients scheduled for operation for symptomatic gallstones 
underwent MRC if they had one or more risk factors for CBD stones: 
dilated CBD >7 mm on ultrasound, previous documented jaundice or pan- 
creatitis, previous or current abnormal liver function tests. Patients then 
underwent ERCP within | week; if ERCP failed peroperative cholangiog- 
as performed. 
ra 20-month period, 37 patients were studied. Two patients 
plete MRC because of claustrophobia. ERCP was unsuccess- 
tients. MRC identified six of seven patients found to have 
Two patients were incorrectly diagnosed with CBD stones 
this study MRC had a sensitivity of 86 per cent. specificity 
t, positive predictive value of 75 per cent and negative pre- 
of 96 per cent. 
Conclusion: MRC is a simple non-invasive method for pre-operative 
screening for CBD stones. In this study it would have reduced the need 
for ERCP by three-quarters. 
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H & P 006 


Management of intrahepatic stone disease with a subparietal 
hepaticojejunal access loop 


LJ. Beckingham*, J.EJ. Krige, P.C. Bornman and J. Terblan 
Department of Surgery, Nottingham*, and Surgical 
Gastroenterology and Department of Surgery, University of Cape 
Town & era Schuur Hospital, South Africa 


Background: Intrahepatic stone disease (IHSD) presents difficulties in 
management because of recurrent stone and stricture formation and the 
difficulty of stone removal from within the intrahepatic ducts. We report 
our experience with the management of this condition after surgical 
removal of stones and formation of a subparietal hepaticojejunal access 
loop to allow postoperative percutaneous radiological access for stone 
removal and stricture dilatation. 

Method: Between 1985 and 1997, 21 patients, mean age 34 years (range 
24-66 years); 10 male and 11 female with IHSD have undergone surgery 
and formaton of a hepaticojejunal access loop. Patients were followed 
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prospectively and details of the number and type of procedures per- 
formed, stone clearance rates, morbidity and subsequent outcome were 
recorded. 

Results; The distribution of stones within the liver was predominantly 
left-sided. Left lobe was the site of disease in 67 per cent (14/21) the 
right lobe in one (5 per cent) and bilateral disease in 28 per cent (6/21). 
There was associated atrophy of the left lobe in six patients who under- 
went additional left lateral segmentectomy at the initial operation. 
Following surgery. access loops were used for stone removal or stricture 
dilatation 97 times, median of four (range 0-25) procedures per patient. 
Complete stone clearance was achieved in 86 per cent (18/21) of 
patients with partial clearance in the remaining three. Stones were 
removed and crushed using a basket, snare or balloon and strictures 
dilated with a balloon. Access via the loop failed on only two occasions. 
Patients received parenteral antibiotics for 24h after the procedure. 
There were no major complications and no mortality associated with the 
procedures, 

Conclusion: The sub-parietal access loop permits long-term access to the 
biltary system allowing removal of stones and dilatation of strictures in 
THSD with low morbidity, 


H&P 007 
Lessons learnt from day-case laparoscopic cholecystectomy 


J.A. Grabham, A. Knight, D. Raitt and W.W. Barrie Leicester 
General Hospital, Leicester 


Background: Day-case laparoscopic cholecystectomy has failed to 
become popular in the UK due to concerns about safety and patient toler- 
ance. We have audited our early experience of the procedure in an 
attempt to identify and address any problems. 

Method: A case-note review was performed of all patients who under- 
went attempted day-case laparoscopic cholecystectomy between January 
1995 and May 1997, supplemented by a postal questionnaire. 

Results: During the 28-month period, 50 patients underwent attempted 
day-case laparoscopic cholecystectomy. Their mean age was 50 years 
(range 21-57 years) and 46 were female. All were either ASA 1 or Il. The 
mean operating time was 80 min (range 40-190 min). Sixteen patients (32 
per cent} required overnight admission. The most common reasons for 
admission were postoperative nausea and vomiting (nine patients) and 
abdominal pain (five patients). One patient was readmitted 4 days after 
surgery with Jaundice from a retained stone in the common bile duct and 
was successfully treated by endoscopic sphincterotomy. Two patients 
developed umbilical wound infections which settled on oral antibiotics. 
Sixty per cent of patients responded to the questionnaire. Of those who 
had been successfully treated as day-cases, 18 per cent described signifi- 
cant postoperative nausea and vomiting with 82 per cent experiencing 
significant abdominal pain during the first 24h after discharge. The 
majority (82 per cent) were happy to have been managed as day-cases but 
three would have preferred overnight admission, 

Conclusion: Day-case laparoscopic cholecystectomy can be safely per- 
formed in a British day surgery unit but approximately one third of 
patients may require overnight admission, largely due to nausea and 
abdominal pain. These symptoms are also common after successful same- 
day discharge and additional measures must be taken to address these 
problems. 


H&P 008 
The need for a pre-operative ERCP predicts difficult 
laparoscopic cholecystectomy 


C.V.N. Cheruvu, S. Singh, J. Mathew, M. Uheba and 
LM. Paterson Frimley Park Hospital, Frimley, Surrey 


Background: Minimal access surgery and ERCP have made invaluable 
contributions to the management of patients with biliary stone disease. 





Hepatobiliary & Pancreatic 1-9 


The aim of this study was to confirm a clinical suspicion that the need for 
preoperative ERCP would predict difficult laparoscopic cholecystectomy 
(LC). 

Method: A consecutive series of 70 patients who had an ERCP aad a 
subsequent LC between December 1992 and December 1996 were anal- 
ysed. The variables studied included conversion rates, operative ume, 
operative difficulty, duration of hospital stay, analgesic requirement and 
complications. An age- and sex-matched control group of 134 patients 
who had LC without preoperative ERCP were identified. This group were 
also matched for the date of the operation in keeping with the learning 
curve, 

Results: The study group comprised 26 (37 per cent) males and 44 (63 
per cent) females with a mean age of 58-5 years and the control group 
was well matched. In both groups 73 per cent of the operations were per- 
formed by a single consultant surgeon. A mean operative time of 76-5 min 
and 54-5 min were recorded for the study and the control groups, respec- 
tively (P<0-0001). Operative difficulty was noted in 58-5 per cent som- 
pared with only 24 per cent of the control group. The conversion rates 
were 17 per cent and 6-8 per cent in the study and control groups, respec- 
tively. The mean postoperative stay was 4-3 days (range 1-48 days) zom- 
pared with 2-16 days (1-13 days) in the control group (P<0-003). The 
analgesic requirement was found to be significantly higher in the study 
group. 

Conclusion: This study clearly shows that patients with biliary tract dis- 
ease who required preoperative ERCP had more difficult laparoscopic 
cholecystectomies together with increased conversion rates, operating 
times, postoperative hospital stay, complication rates and analgesic 
requirements. Preoperative identification of a difficult LC would eaable 
one fo institute a safe management plan. 


H&P 009 


Management of primary hepatocellular carcinoma in a specialist 
hepatobiliary centre 


K.K. Singh, S.J. Wigmore, E. Currie, K.K. Madhavan, 
D.N. Redhead and O.J. Garden University Department of 
Surgery, Royal Infirmary of Edinburgh, Edinburgh 


Background: The aim of this study was to assess the management and 
outcome of patients presenting with hepatocellular carcinoma at a tertiary 
referral centre. 

Method: One hundred and seven consecutive patients (male 69 per cent, 
median age 62 years) with the diagnosis of hepatocellular carcinoma were 
audited prospectively between 1988 and 1997. Patients were clinically 
assessed and staged with computed tomography scan, ultrasound, angio- 
gram, and laparoscopy with intraoperative ultrasonography. 

Results: Following assessment, 34 patients (32 per cent) were considered 
unsuitable for any intervention, 56 patients (52 per cent) underwent 
chemo-embolization and 17 (16 per cent) underwent resectional surgery. 
There was one postoperative death in a cirrhotic patient (mortality 5-8 per 
cent). The median survival for these patients was 40-7 months (95 per 
cent Cl range = 19-7~-61-6). The overall 5-year survival for all patients 
was 6 per cent. At 2 years from diagnosis, marked differences were 
observed in the survival, with estimates of 83 per cent for resections, 23 
per cent for chemo-embolization and 11 per cent for those who had no 
treatment (log rank P<0-00001), Elevation of serum gamma glutamyl 
transferase (R=0-2, P<0-03) and alkaline phosphatase (R=0-2, P<0-03); 
presence of vascular invasion (R=0-3, P<0-009), presence of distant 
metastases (R=0-2, P<0-05), and increasing number of hepatic segments 
involved by tumour (R=0-2, P<0-05), correlated with poor survival. 
Conclusion: Resectability of hepatocellular carcinoma remains low at 16 
per cent and the overall survival is poor. It is important, however, that 
these patients are assessed and staged by a specialist surgical hepato- 
biliary unit and appropriate treatment modality is employed as this may 
result in a significant survival benefit for some patients. 
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Coloproctotogy 001 
Randomized controlled trial of metronidazole to reduce pain 
after day-c: case haemorrhoidectomy 


EA. Carapeti, M.A. Kamm, P.J. McDonald and R.K.S. Phillips 
a as of Surgery, St Mark's Hospital, Harrow, Middlesex 





Background: The aim of this study was to investigate the effect of 


metronidazole on postoperative pain after day-case haemorthoidectomy 
(DCH) 

Method: Forty consecutive patients (17 male) aged 36-65 years (mean 
49) randomly received metronidazole (n= 20) or placebo i ina dowble~blind 
manner. All received lactulose 2 days preoperatively. Diathermy haemor- 
rhoidectomy ` ‘was performed with no anal canal dressing. Patients were 
discharged on the same day and given diclofenac, 0-2 per ceat glycerine 
trinitrate ointment, lactulose, a contact bleep number, and early outpatient 
review. Additional analgesics were used as required and patients com- 
mnaires for pain, expectation of pain and satisfaction. 

rall, patients experienced less pain than 2 except on 
Patients using metronidazole had significantly less pain on 
a7 compared to placebo (P<0-01, P=0-02 and P<thO1). 
-on metronidazole used additional analgesia compared to 13 
P=034). Return to work was significantly earlier (P = 0-01) 
azole (15 days) compared to placebo (18 days). There were 









with metr 
two re-adi 
secondary haemorrhage. Patient satisfaction was higher in the metro- 
nidazole group at weeks 1 (P=0-005), and 6 (P=0- 06). 

Conclusion: Prophylactic metronidazole assists DCH by suppressing 
secondary pain around days 5 to 7 leading to high patient satisfaction and 
earlier return to work. 





Coloproctology 002 


Proinflammatory effects of colitic mucosa on neutrophil 
adhesion | 


LE. Nichol, S.M. Plusa, C. Marshall, J. Kirby, B.K. Shenton and 
J.S. Varma Department of Surgery, University of Newcastle 
upon Tyni, Nen astle upon Tyne 


Background To investigate the functional effects of inflammatory medi- 
ators produced by mucosal biopsies from patients with ulcerative colitis 
on neutrophil-endothelial interactions. 

Method: Conditioned medium (CM) from incubated colitic and control 
mucosal biopsies was added to whole blood from a healthy donor. 
Expression of the neutrophil adhesion receptor CDI 1b and neutrophil- 
endothelial adhesion was determined by flow cytometry. 

Results: Incubation with colitic CM produced significantly greater CDI ib 
expression | after 5 (P=0-004), 15 (P=0-024) and 30 min (P=0: O25) than 
controls. Neutrophil-endothelial adhesion ratio was significantly greater 
with colitic biopsies than controls (P= 0-0052). 

Conclusion: Mucosal biopsies from patients with ulcerative colitis pro- 
duce soluble mediators that activate neutrophils and promote neutrophil- 
endothelial adhesion. 
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A prospective randomized trial of total intravenous anaesthesia 
with epidural or opiate analgesia in elective colorectal surgery 


F.G. Bergin, P.A, Mallinder, P. Royle, K. Wilson and D.J. Leaper 
North Der General Hospital, Stockton-on-Tees, Cleveland 


Background: The aim of this study was to compare differing anaesthetic 
and analgesic techniques on peri-operative outcomes of colorectal surgery. 
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ions (both on placebo), one for faecal impaction. the other 
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Method: In this prospective randomized trial, 35 patients so far have been 
entered into four treatment arms. All received trial of total intravenous 
anaesthesia (TIVA) and either inhaled nitrous oxide/oxygen mixture or 
airfoxygen. Peroperatively patients received either intravenous morphine 
or epidural bupivacaine, analgesia, maintained postoperatively as patient- 
controlled analgesia (PCA) or by continuous epidural infusion. 

Result: pean patients who had epidurals tended to have less 
operative blood loss (median 780, range 200-2625 ml) than the morphine 
group (median 1425, range 250-2725 ml) and fewer of them were trans- 
fused postoperatively (24 per cent vs 61 per cent; P<0-05). Pain relief, 
measured subjectively (defined as excellent/good or fair/poor) was signifi- 
cantly better in those who had an epidural (83 per cent vs 44 per cent; 
P< 0-005). Return of intestinal function was assessed by measuring days 
to return of bowel sounds, first flatus and first bowel action with trends 
suggesting an advantage to the epidural group. The time to full mobility 
postoperatively was also less in the epidural group and in particular the 
patients who had epidural/nitrous oxide (median 4-6 days vs 6-0 days). 
Conclusion: The use of epidurals for colorectal surgery is associated with 
a reduction in blood loss, transfusion requirements, gives superior pain 
relief and may afford earlier return of intestinal function and mobility. 
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The strength—duration curve combined with manometry of the 
external anal sphincter: a powerful assessment of 
neuromuscular integrity? 


D.N. Monk, P. Mills, J. Jeacock, M. Deakin, A. Cowie and 
E.S. Kiff University Hospital of South Manchester, 
Wythenshawe, Manchester 


Background: The strength—duration curve of a muscle is thought to be a 
measure of its innervation. This study evaluates manometry and the 
strength-duration curve of the external anal sphincter for discriminating 
between controls and patients with faecal incontinence. 

Method: Forty-three female patients with disordered defaecation, predom- 
inantly incontinence were studied along with 45 age-matched females 
with no disorders of defaecation. A full lower gastro-intestinal history, 
strength—duration curve of the external anal sphincter, ano-rectal mano- 
metry and pudendal nerve terminal motor latency were recorded. 

Results: Logistic regression was performed using resting and voluntary 
squeeze pressure and current strengths at 28 different pulse durations to 
develop a predictive equation for group membership. It was found that only 
the currents at } and 6ms were significant predictors of group membership. 
When ano-rectal manometry data were included only the current required to 
elicit contraction at | ms was required. The following regression equation can 
be applied to predict continence in this population with a sensitivity of 95 per 
cent and specificity of 100 per cent. A negative value indicates continence. 
Logit (P) = 41605 — 00559 x Squeeze pressure - 0-1755 x Resting 
pressure 0-86221,... 

Conclusion: These data show that data from the strength~duration curve 
can be used in conjunction with ano-rectal manometry to produce a power- 
ful discriminatory tool for faecal incontinence. This simple and inexpensive 
technique may have a role in evaluation of the neuromuscular integrity of 
the anal sphincter in the investigation of patients with faecal incontinence, 
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Outcome following perianal fistula surgery: predictive value of 
magnetic resonance imaging 


K.S. Chapple, J.A, Spencer*, D. Wilson*, J. Ward*, 
A.C.J. Windsor and N.S. Ambrose Departments of Surgery and 
*Radiolegy, St. James's University Hospital, Leeds 


Background: The aim of this study was to assess the ability of preopera- 
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live magnetic resonance imaging (MRI) to predict clinical outcome fol- 
lowing surgery of perianal fistulas. 
Method: A cohort of 37 patients with active perianal fistulas was 
assessed by MRI with the dynamic contrast- enhanced technique. This was 
performed prior to surgical exploration and management as part of a 
prospectiv ve blinded study. Outcome for this cohort was assessed at a min- 
imum of | year after surgical exploration. Outcome was then correlated in 
a blinded fashion with the surgical and magnetic resonance (MR) grading 
of the severity of the fistulous disease. 
Results: MRI was better than surgical exploration at predicting outcome 
(MRI positive predictive value (PPV) 73 per cent, negative predictive 
value (NPV) 87 per cent, sensitivity 89 per cent, specificity 68 per cent. 
surgical exploration PPV 57 per cent, NPV 64 per cent, sensitivity 73 per 
cent. specificity 47 per cent). MR classification of fistulas was stanifi- 
cantly associated with outcome (P=0-0004) and surgical classification 
was not significantly associated (P=0-22) with outcome { x test), There 
was a significant difference between the MR grades of patients with satis- 
factory and unsatisfactory outcomes (P< 0-001, Mann-Whitney U-test). 


Conclusion: As well as accurately determining the surgical anatomy of 


perianal fistulae MRI better predicts clinical outcome than surgical explo- 
ration, Dynamic contrast-enhanced MRI is of value in the management of 
perianal fistulas. 
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Pre-operative radiotherapy for rectal cancer: who needs it? 


A.F. Horgan and LG. Finlay Department of Coleproctology 
Glesgow Royal Infirmary University NHS Trust, Glasgow 


Background: Adjuvant preoperative radiotherapy has been advocated for 
all patients with rectal cancers in an attempt to reduce local recurrence. 
This approach leads to over-treatmert and toxicity in the majorly of 
patients who are not at risk of local recurrence. 

Method: We reviewed 114 consecutive patients who presented with rec- 
tal cancer under the care of a single surgeon over a 5-year period. Follow- 
up was for a minimum of 2 years. Patients were placed in palliateve or 
curative groups preoperatively on the basis of a pelvic computed 0mo- 
graphy scan or examination under anaesthesia, Preoperative radiotherapy 
was offered to patients with locally advanced tumours. 

Results: Of these [14 patients, 78 underwent anterior resection, 36 
patients with tumours >10cm from the anal verge underwent arterior 
resection with a handsewn anastomosis. Sixty-six patients with tumours 
<IG@em from the anal verge underwent total mesorectal excision (TME) 
with a double stapled coloanal anastomosis in 42 patients, apd an 
abdomino-perineal resection in 24 patients. There was one perioperative 
death (0-8 per cent) and three anastomotic leaks. Seventy-three per cent of 
operations were considered curative on the basis of preoperative staging. 
Of these. three (3-9 per cent) went on to develop local recurrence and 10 
patients (13-1 per cent) developed disseminated disease. In the pal iative 
group, 14 (44 per cent) patients had preoperative evidence of Locally 
advanced disease. Of these, 10 (71 per cent) died within | year cue to 
advanced disease or local recurrence. All four patients who del not 
develop local recurrence had lateral resection margins which were tree of 
tumour. 

Conclusion: These data suggest that preoperative staging can predict with 
accuracy those patients at risk of developing local recurrence ane pre- 
operative adjuvant therapy can therefore be restricted to this group. 
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Can simple delivery data predict the likelihood of an obstetric 
anal sphincter injury? 


A. Varma, J. Gunn, S.W. Lindow and G.S. Duthie Acadenre 
Surgical Unit, Castle Hill Hospital, Cottingham (part of the 
University of Hull Postgraduate Medical School) 


Background: Anal sphincter injury is recognized in relation to childbirth. 
Previous authors are inconclusive as to which delivery variables are 


associated with such damage and may be useful in predicting its occur- 
rence. 

Method: A prospective study was undertaken to determine whether baby 
weight, head circumference, length of second stage and active pushing 
could be correlated to occurrence of anal sphincter injury. One hundred 
and fifty-nine women delivering at a single unit were assessed using anal 
endosonograpay and delivery data were evaluated to see if a statistically 
significant difference existed in the presence of sphincter trauma. 
Results: There were no third-degree tears in the group; endosonography 
revealed sphincter disruption in 8-7 per cent of those delivering normally 
and in 83 per cent of those requiring forceps. No correlation was detected 
between any of these variables and the presence of sphincter injury 
(Mann-Whitney U-test and Spearman correlation). 

Conclusion: Besides forceps delivery, delivery variables previously per- 
ceived as potential predictors of sphincter injury are not useful in predict- 
ing its occurrence. With a low incidence of sphincter injury in normal 
deliveries routine postnatal assessment is not warranted but should be 
mandatory for all instrumental deliveries. 
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The effect of direct electrical stimulation on the intact colon 


A. Maw, M-A. Pilot, M.R. Hutton, A.J.P. Eccersley, A. Basu, 
M. Scott and N.S. Williams Academic Department of Surgery, 
St Bartholomew's and the Royal London School of Medicine and 
Dentistry, Queen Mary and Westfield College, London 


Background: Colonic dysmotility caused by intrinsic abnormalities or 
following surgery may result in ineffective rectal evacuation. Electrical 
stimulation has been shown to produce contractions in isolated colonic 
smooth muscle and isolated colonic pouches but there are no studies 
investigating its potential to produce propulsive contractions in the intact 
colon, 
Method: Experiments were performed on nine (20 kg) pigs under general 
anaesthesia. At laparotomy, a DS7 constant current stimulator delivered 
pulsed, monophasic, square wave impulses, of 2 min duration, to pairs of 
bi-polar stainless steel electrodes positioned within the muscularis propria 
at the caecal pole (CP) and opposite the ileocaecal valve (ICV). Serosal 
strain gauges recorded smooth muscle activity. Intraluminal responses to 
stimulation were measured using a compliant balloon connected to a baro- 
stat and by solid-state pressure transducers. 
Results: The threshold current and pulse width relationship was exponen- 
tial and maximum contractile response occurred with a stimulus of 10 Hz, 
2ms, 100mA. Median unstimulated intraluminal pressure was 3-4 mmHg 
(range 1-1-5-6}. Maximal stimulation between CP electrodes caused local- 
ized, non-prepagated contractions [median pressure rise 4-1 mmHg (range 
13-33] whereas cross stimulation between CP and ICV electrodes 
caused mass caecal contraction [median pressure rise 10-5 mmHg (range 
§.3-13-3) *P=0-006]. A dose-response curve for contractile amplitude 
was seen with alterations in current and pulse width. Stimulation produced 
reductions in caecal volume of up to 100 per cent, changes being greater 
with cross caecal stimulation at any given inflation pressure of the baro- 
stat balloon ¢Table). 
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10mm He 45 (19-64) 13 (4-45) *P=()-002 (n= 12) 
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*= Wilcoxon matched pairs signed rank test 


Conclusion: Electrical stimulation of the intact porcine caecum generates 
propulsive contractions capable of producing evacuation at physiological 
intraluminal colonic pressures. This has a number of potential applications 
in the treatment of disorders of colorectal evacuation and in total anorec- 
tal reconstruction. 
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function of the electrically stimulated gracilis 


sley, A. Maw and N.S. Williams Academic 
pi of Surgery, Queen Mary and Westfield College, 
London = 


Background: Most reports of the electrically stimulated gracilis neo- 
sphincter (ESGN) describe only short-term outcome, with little infor — 


than 5 years ago. 
Method: Records of all 31 patients who underwent an ESGN from 
1988-92 for intractable faceal incontinence or as part of total anorectal 


ible on longer-term continence. This study aimed to assess: 
physiology in patients who had an ESGN constructed more 
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reconstruction were reviewed. The 14 patients who retained the ESGN for. 
more than 5 years were identified and their long-term continence, ano- 
rectal physiology and electrical stimulation parameters were assessed. 
Results: Afier a median follow-up of 80 (range 50-107) months from 
stoma closure, Cleveland clinic continence scores improved from 20 
(16-20) preoperatively to 8 (2-14) at 5 years. The batteries of nine proto- 
type stimulators became depleted, of which three were replaced once and 
three twice, giving a median battery life of 35 (9-80) months. Over 
5 years median stimulation threshold increased from 0-75V (03-3) te 
1-2¥ (0-4-7-0). but sphincter function remained satisfactory with median 
resting and squeeze pressures 21 (10-40) and 54 (35-90) cm H,O. 
Survival curve analysis revealed that long-term continence was most 
likely in patients treated for traumatic anorectal injuries, and was more 
likely in those who had an Alpha (nine out of I6 after 5 years) rather than 
a Gamma (three out of 14) wrap. 

Conclusion: Long-term continence and sphincter function can be obtained 
with the ESGN, despite episodes of battery depletion. 
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The fate of patients undergoing surveillance of small abdominal 
aortic aneurysms 


R.B. Galland, M.S. Whiteley and T.R. Magee Royal Berksh.re 
Hospital, Reading 


Background: Increasing numbers of patients with small abdominal sortic 
aneurysms (AAA) are being diagnosed. The aim of this paper is to cefine 
the fate of those patients undergoing surveillance of small AAAs. 
Method: A prospective study has been carried out of all patients under- 
going surveillance. At the ume of the first consultation the patient was 
assessed, a Detsky score calculated and the referral source noted. End 
pomts of the study were elective repair of the aneurysm, aneurysm rupture 
or death of the patient. 

Results: Details of 267 patients were analysed. The referral source was 
general practitioner in 39 per cent, patients with peripheral vascular dis- 
ease in 32 per cent and department of urology in 21 per cent. No patients 
were referred from population screening. The cumulative 5-year risks of 
rupture, elective repair or non- -AAA-related deaths were 15 per ceml, 26 
per cent and 46 per cent for all patients, 4 per cent, 13 per cent aad 38 
per cent for patients initially presenting with AAA of <4cm diameter and 
2} per cent, 42 per ceni and 54 per cent for patients presenting woth an 
AAA of 4-5-5cm diameter. All but one of 1! patients whose anearysm 
ruptured were unfit or had declined elective repair. There were 56 non- 
AAA-related deaths, the majority due to cardiovascular causes. Those 
patients with low Detsky scores had a S-year survival of 62 per cent, 
those with high scores 44 per cent. The age/sex-matched survival of a 
normal population at 5 years is 80 per cent. 

Conclusion: Overall the non-AAA-related mortality was greater than the 
risks of rupture or elective repair. It is important to bear in mind the poor 
prognosis of this group of patients compared with a normal population 
when considering elective repair of small AAAs. 
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Growth rate of abdominal aortic aneurysms: how frequently 
should they be scanned? 


P.S. Basnyat, S. Chawda, E. Morgan*, E. Townsend, R.K. Winter 
and M.H. Lewis East Glamorgan General Hospital and 
*University of Glamorgan 


Background: There is no agreed consensus on how often a patient should 
be followed-up once an abdominal aortic ancurysm (AAA) is detected. 
The aim of this study was to assess growth rate of AAA on our follow- 
up programme and {o determine the current protocol needed modification. 
Method: We have been running an AAA screening programme for hyper- 
tensives since 1994. All patients followed-up for AAA by ultrasound 
between 1994-1996 were included. Those with only one scar were 
excluded from the study. Our current protocel is annual ultrasound scan 
for AAA less than 39cm and scans at intervals of 6 montas for 
ancurysms greater than 4cm. 
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Conclusion: Maximum growth rate of AAA in each group should be con- 
sidered when deciding on scanning intervals. We suggest a abdominal 
aorta of less than 29cm should be scanned every 2 years, 3-~-3-4cm at 
intervals of 2 years, 3-5-3-9cm annually and those above 4cm should be 
scanned every 6 months. 
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Intravascular ultrasound in stenting for aortic occlusive disease 


M. Thornton, M.R. Rees, A. Jones, P. Murphy, R.N. Baird, 
P.M. Lamont and F.C.T. Smith The Vascular Unit, Bristol Royal 
Infirmary, Bristol 


Background: Intravascular ultrasound (TVUS) allows assessment of endo- 
luminal and vascular wall morphology. The role of IVUS as a tool in 
assessment of aortic stent placement and follow-up, for occlusive disease, 
was investigated and compared to angiography. 

Method: IVUS was carried out using a mechanical rotating head system 
with either a 30 MHz Dumed, or a 20 MHz CVIS system. The IVUS 
catheter was introduced percutaneously by retrograde femoral route prior 
to carrying out imaging. Aortic diameter at, above and below the site of 
the lesion was measured. Balloon size and endovascular stent were 
selected on the basis of IVUS measurements, and guided under fluoro- 
scopic control to the lesion site. The stent was placed under fluoroscopic 
control. After placement, the stent was imaged by IVUS. 

Results: IVUS was used to assess 13 stents (12 Palmaz and one Nitinol 
Memotherm) placed for severe symptomatic ischaemia of the lower limbs 
in nine patients (five male, four female; age range 57-80 years). Eight 
stents were imaged at time of placement and five at follow-up when 
patients developed recurrent symptoms of ischaemia. In all cases follow- 
ing balloon angioplasty under fluoroscopic control, IVUS revealed under- 
expansion of the stent (mean 3 + 0-9mm), compared to angiography. 
necessitating further angioplasty. Maximum balloon diameter was [4mm 
and stent expansion ranged from [0-12-85mm. Symptomatic recurrence 
was found to be due to thrombus formation, stent irregularity and under- 
expansion. 

Conclusion: [VUS demonstrates that stent under-expansion is a common 
phenomenon in large-sized stents placed for aortic occlusive disease. This 
factor may be significant in recurrent problems following endovascular 
stenting. 
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A comparison of mortality in screened and non-screened 
patients undergoing elective aortic aneurysm repair 


C.D. Irvine, E. Shaw, K. Poskitt, M.R. Whyman, J.J. Earnshaw 
and B.P. Heather Gloucestershire Vascular Group 


Background: The main benefit of abdominal aortic aneurysm (AAA) 
screening should be derived from the differences in the mortality between 
elective and ruptured AAA repair. The aim of this study was to compare 
the mortality rates for elective repair in screened and non-screened 
detected AAAs. 

Method: Patients undergoing elective AAA repair were either from a 
current screening programme to detect men over 65 years with AAAs 
(screened), or were referred from other sources (non-screened). Ancur- 
ysms presenting acutely but having non-urgent surgery were included. 
Mortality data relating to these patients were studied. 

Results: Three hundred and twenty-eight aneurysm repairs were per- 
formed with a median of 45 repairs per annum (range 32-62) and with an 
overall mortality of 6-4 per cent. The yearly data for number of operations 
and mortality are shown for the screened, non-screened and total county 
populations. The proportion of screened operations rose with time but 
there was no increase in the total number performed. 
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Conclusion:: Screened patients had a similar mortality to non-screened 
patients for AAA repair. The screening programme has not increased the 
annual cost of elective repair of AAA as, despite increasing numbers of 
screened operations, the total number of AAA repairs performed per 
annum has not increased. 
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Fast con r st-enhanced magnetic resonance angiography of the 
aorta and lower extremity vessels using a novel approach 


J.F.M. Meaney, I. Robertson, S. Chakravarti, S. Selvakumar, 

J. Scott, owden, M.J. Gough and S. Homer-Vanniasinkam 
ULTH NHS Trust, The General Infirmary at Leeds, Leeds, West 
TORERE : 






Background: The aim of this study was to develop an approach for mag- 
netic resonance imaging (MRI) of the aorta and lower extremity vessels 
using fast contrast-enhanced magnetic resonance angiography {7 MRA). 
Method: We devised a novel approach for contrast-enhanced MRI of the 
aorta and lower extremity vasculature by moving the table on which the 
patient lies between three successive imaging acquisitions centered over 
the aorto-iliac, femoro-popliteal and below-knee segments, thus allowing 
imaging over a sufficiently large region of interest. Digital image subtrac- 
tion was employed to improve image quality. Twenty patients with inter- 
mittent claudication underwent both conventional catheter deere) 
and gadolinium-enhanced MRA with this new technique at 1-5 Tesla of 
the aorta and outflow vessels. 

Results: Compared to catheter arteriography MRA had 95 per cent sensi- 
tivity and 98 per cent specificity for demonstration of occlusions, but 
MRA co d patency of numerous segments thought to be accluded 
using the conventional method. There was good interobserver correlation 
between the two readers overall with a weighted kappa of 0-834 for all 
lesions, kappa 0-861 for reporting of insignificant (<50 per cent} stenoses 
compared to significant (>50 per cent) ones, and kappa 0-917 for report- 
ing of occluded vs patent (0-99 per cent stenosis) segments. 

Conclusion: This technique shows high accuracy compared to catheter 
arteriography - in patients with occlusive arterial disease of the aorta and 
outflow vessels. Our preliminary results suggest that this technique may 
ultimately provide a safe, non-invasive and cost-effective alternative to 
catheter anpioeriphy, 
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Renal artery stenosis: the significance of its incidental finding on 
peripheral angiography 


P.D.F. Dodd. J.B. Fitzgerald, M. Bukhari, L. Gurnani, 

M.S. Baguneid, G.D. Griffiths, N. Chalmers and M.G. Walker 
Department o of Vascular Surgery, Manchester Royal Infirmary, 
Manchester 


Background: ‘As more angiograms are being performed for lower limb 
ischaemia renal artery stenosis (RAS) is increasingly diagnosed as an 
incidental finding. We aimed to determine the prevalence of RAS in 
patients with peripheral vascular disease and its impact on patient out- 
come. 
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Method: All peripheral angiograms performed over a 2-year period were 
independently reviewed to determine the degree of RAS. Those patients 
found to have RAS of 50 per cent or more were then studied further, 
Mortality risk factors were recorded and statistical analysis performed 
using y” tables with Yates’ correction. Follow-up was available for a min- 
imum of 2 years and a maximum of 4 years. 

Results: Analysis of 1102 consecutive angiograms revealed 156 (14-2 per 
cent) patients with RAS. In this group there was a high overall mortality 
rate of 21-2 per cent. Hypertension and diabetes were common, 62-7 per 
cent and 20-6 per cent respectively, while elevated serum creatinine 
>{30pmol/l was found in 10-9 per cent. Bilateral or severe unilateral 
stenosis >90 per cent was identified in 43-6 per cent. However the only 
risk factor useful in identifying a high mortality subgroup was elevated 
baseline creatinine (P=0-004, two-tailed t-test). 

Conclusion: We conclude that the prevalence of RAS merits flush aorto- 
graphy to visualize the renal arteries in all patients undergoing peripheral 
angiography. Furthermore, any patient with pre-existing elevation of crea- 
unine and RAS is at exceptionally high-risk and merits urgent investiga- 
tion of renal and cardiac function. 
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A prospective study of internal carotid artery plication during 
carotid endarterectomy: early clinical and duplex outcome 


K.R. Makhdoomi, *K. McBride, A.W. Bradbury and 
C.V.Ruckley Vascular Surgery Unit and *Department of 
Medical Imaging, University Department of Surgery, Royal 
Infirmary, Edinburgh 


Background: It has been suggested that the internal carotid artery (ICA) 
should be plicated during carotid endarterectomy (CEA) in order to 
exclude the distal intimal step and/or shorten the ICA, thus preventing tur- 
bulence and kinking. The aim of this study was to examine the early 
clinical and duplex outcome of patients undergoing CEA with plication, 
Method: Analysis of a prospectively gathered computerized database com- 
prising operative and clinical and duplex follow-up data pertaining to 212 
consecutive CEAs performed between | November 1992 and 31 July 1997, 
Results: Sixty patients (median age 68 years, range 49-85 years) undergo- 
ing 42 CEAs also had ICA plication because, in the opinion of the senior 
operator, the distal intimal step required ‘tacking’ down and/or there was a 
risk of postoperative kinking due to ICA redundancy. The plication tech- 
nique will be described. Indications for CEA were transient ischaemic 
attack (TIA) 46 per cent, amaurosis fugax 19 per cent, TIA and stroke 13 
per cent, TIA and amaurosis 11 per cent, and asymptomatic disease 11 per 
cent, All but one patient underwent patch angioplasty. There was one intra- 
operative stroke which was fatal (combined stroke and death rate 1-6 per 
cent) and two (3-2 per cent) transient ischaemic attacks. There was no 
other major morbidity and no patient suffered perioperative carotid throm- 
bosis. Forty-six patients underwent postoperative duplex scan surveillance 
for a median of 12 (range 1-36) months: no abnormality was detected in 
87 per cent, 9 per cent had restenosis <50 per cent and 4 per cent had 
restenosis 50-75 per cent. All restenoses were asymptomatic. 

Conclusion: ICA plication is a useful, quick and technically straight- 
forward means of excluding the distal intimal step and straightening the 
ICA, Plication avoids the need for arterial division or resection and does 
not adversely affect early clinical or duplex outcome after CEA. 
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To compare clinical outcomes, length of stay and complications 
of local versus general anaesthetic for carotid endarterectomy 


C. John, D. Williams and M. Horrocks Department of Surgery, 
Royal United Hospital, Bath 


Background: The aim of this study was to review and compare the major 
and miner complication rates, length of stay, number of therapeutic inter- 
ventions and outcomes of two cohorts of patients undergoing carotid 
endarterectomy for symptomatic carotid stenosis. 
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Methed: One hundred patients, 50 under general anaesthetic (GA) ard 50 
under local anaesthetic (LA), prospectively entered on to a carotid eadar- 
terectorny database, were retrospectively reviewed with reference to zom- 
plication rate, blood pressure control, use of shunt. length of stay, tiera- 
peutic interventions and clinical outcome. For GA patients, shunts were 
inserted when the transcranial Doppler-assessed blood flow fell by >50 
per cent, For LA patients, shunts were inserted for clinical neurolegical 
deficit. All patients were subject to on-table duplex scanning and sabse- 
quent vascular studies follow-up. 

Results: There were no significant differences in stroke/death rates. No 
patient undergoing LA required a GA. There were no differences in minor 
complications (haematoma, transient nerve damage. transcranial ischeemic 
attack}. Bloed pressure control was significantly more stable i LA 
patients. Therapeutic interventions were a mean of six episodes for GA 
patients and one episode for LA patients. Length of stay was 2-3 davs for 
GA and 1-2 for LA. There were no delayed complications related to early 
discharge and no differences in clinical oulcome or restenosis at 2 
months. Longer follow-up is awaited. 

Conclusion: Carotid endarterectomy under LA seems to be a safe and 
effective method of performing the operation; it is associated with ewer 
therapeutic interventions. a more stable and faster recovery and shorter 
length of stay than GA. 
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Carotid endarterectomy without angiography does not 
compromise outcome 


LM. Loftus, MJ. McCarthy, H. Pau, P.R.F. Bell, N.J.M. London 
and A.R. Naylor Department of Surgery, University of 
Leicester, Leicester 


Background: Carotid angiography is associated with a 2 per cent rsk of 
stroke and since the advent of colour duplex ultrasound, its role =n the 
assessment of patients with carotid disease has been the subject of debate. 
The aim of this study was to evaluate a 5-year experience of carotid 
endarterectomy without routine angiography. 

Method: A prospective audit of the results of carotid endarterectomy 
without routine angiography from January 1992 to December 1996. 
Angiography was performed only if the ultrasonographer was concerned 
about the distal or proximal extent of disease or to assess subocclusion. 
Results: During the study period, 470 carotid endarterectomies were per- 
formed. Only 35 patients underwent carotid angiography. The indications 
for angiography were subocclusion in 22 patients, to assess the extent of 
proximal/distal disease in 12 and abnormal anatomy in one. Throvghout 
the study period the overall perioperative death and/or stroke rate was 4-2 
per cent. In 1997, the perioperative stroke rate had fallen to 1-3 per cent. 
In no case was the operation abandoned due to unexpected findings. 
Conclusion: Although concerns exist about the precise duplex critera for 
diagnosing a severe stenosis, this study has shown that a policy of selec- 
live angiography does not compromise patient safety or operability and 
avoids the unnecessary mortality, morbidity and costs associatec with 
routine angiography. 
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Endovascular stenting and traumatic aneurysms of the internal 
carotid artery 


C.LM. Clark, M.A. Al-Kutoubi*, A.O. Mansfield, A. Huang 
D. Baker and J.H.N. Wolfe Vascular Surgery Unit and 
“Department of Radiology, St Mary's Hospital, London 


Background: The aim of this study was to assess our experience in the 
management of pseudoaneurysms of the internal carotid artery using 
endovascular stenting. 


Method: Retrospective analysis of recent experience at one teaching 
hospital. 

Results: Three young patients aged 19, 28 and 39 years presented with 
false aneurysms of the carotid artery. All three lesions arose as a result of 
road traffic accidents. At inital presentation, two patients had an ipsi- 
lateral stroke and all three had variable palsies of cranial nerves IX, X. 
XII and/or Horner's syndrome. One patient had bilateral carotid artery 
aneurysms, Intervention was indicated in order to prevent the development 
of a further stroke. All three lesions were treated by endovascular stent 
placement introduced via a femoral arterial puncture. In one patient, tung- 
sten coils were also placed within the aneurysm sac. All three false 
aneurysms were completely excluded and there were no procedure-related 
complications. During the follow-up period (2, 3 and 28 months) the 
lesions have remained excluded with continued carotid artery patency and 
no further neurological symptoms. 

Conclusion: Our early experience encourages us to continue with this 
technique. supplemented with careful follow-up as little is known about 
the opumum choice of stent. 


Vascular 0| | 


Carotid endarterectomy: practice and outcome before and after 
ECST and NASCET 


J. Brittenden, A.W. Bradbury, J.A. Murie, A.McL. Jenkins and 
C.V.Ruckley Vascular Surgery Unit, University Department of 
Surgery, Royal Infirmary, Edinburgh 


Background: The European Carotid Surgery Trial (ECST) and the North 
American Symptomatic Carotid Endarterectomy Trial (NASCET), pub- 
lished in 1991, demonstrated the benefit of carotid endarterectomy (CEA) 
in patients with high-grade symptomatic internal carotid artery stenosis. 
This study examines changes in practice and outcome of CEA before and 
alter publication of these trial data. 

Method: Analysis of a computerized database gathered 557 primary 
CEAs performed between January 1975 and October 1997. Two time 
periods are compared. 

Results: Although clinical indications for CEA have not significantly 
changed, operated patients now represent a higher risk group in terms of 
co-morbidity. presence of infarct on computed tomography and severity of 
arterial disease. There has been a significant increase in the use of shunt- 
ing and patch angioplasty. The proportion of patients operated for asymp- 
tomatic disease remains small. 





P value 

(Fishers 
1975-1991 1992-1997 exact 
n=260(%) a=297(%) test 


Amaurosis fugax/retinal artery occlusion 102/13 107/12 NS 


Transient ischaemic attack 16] 165 NS 
Preoperative stroke (recovery/persistent deficit) 34/39 43/52 NS 
Asymptomatic i2 22 NS 
Established hypertension 98 (38) 153 (52) <0-005 
Diabetes 15 (6) 32 (11) <0-0)5 


infarct on preoperative CT 55/170 (32) 72/144 (30) <0-005 


Operated stenosis > 75% 74 (28) 220 (74) <f-0001 
Shunt used 72 (28) 108 (36) <O-03 
Patch angioplasty 168 (63) 247 (83) <()-0001 


Total perioperative neurological event rate 30 (11-5) 17 (5-7) <(}-02 





Conclusion: Since ECST and NASCET there has been a four-fold 
increase in the numbers of CEA performed annually. Despite operating on 
higher risk patients there has been a significant and continuing reduction 
in perioperative morbidity. 


~ ~x “ wt a 1r m% EJ ` xX E LAN 


Breast 1-9 


Breast 001 


Serum veer | in breast cancer: relationship with stage, type and 
receptor status 


K. Heer, H. Kumar, P.J. Drew, J.N. Fox, P.J. Carleton, 
J.R.T. Monson and M.J. Kerin The University of Hull, Academic 
Surgical U ee Castle Hill Hospital, Cottingham, East Yorkshire 


Background: : Vascular endothelial growth factor (VEGF), is one of the 
most potent: angiogenic cytokines. Tumour levels correlate with micro 
vessel density, nodal metastasis and disease-free survival. This study eval- 
uates the relation between serum VEGF and various pathok ogical indices 
of breast cancer. 

Method: Serum VEGF165 was assayed preoperatively in 135 patients 
with breast-cancer and compared to serum VEGF levels in 72 healthy 
lumours were staged by a single pathologist according to the 
tion. 

n VEGF was elevated in all stages of breast cancer. Levels 
frent and metastatic disease were significantly higher than 












its with ductal carcinoma in situ (DCIS) had elevated levels 
compared to controls. Elevated VEGF levels were observed in 67-5 per 
cent of patients compared to 11-2 per cent patients with raised CA15-3 
i with abnormal CEA levels. 


and 13 per 





Median QR) VEGF e pemi P ivalue vs controls) 


Controls (n= 1734 8 (92. 5- 252. -5) 


DCIS (n=8) 


450-4 (301-8-795-2) P xp 
Ductal carcinoma (n= 95} 307-7 (155-5-483-0} P< 00005 
Lobular carcinoma (n9=16) 207-1 (1 18-7-379-8) P=0-32 
ER positive (n= 62) 305-9 (179-7-485-2) P =0-0005 
ER negative in =20) 267-8 (942-5237) =0] 


Domnann eeraa 
VEGF levels were not significantly elevated in patients with lobular cancer or those 
with ER- “negative tumours. 








erum VEGF shows a correlation with not only tumour 
er cell type, but also with oestrogen receptor (ER) status. 
implications in the study of hormones in the aetiology, 
d prognosis of breast cancer. Serum VEGF is more sensi- 
tive than c ently employed tumour markers and it may have a role in 
monitoring disease prognosis in breast cancer patients. 





Breast 002. 3 


Comedo ductal carcinoma in situ: anti-oestrogen therapy does 
not i increase apoptosis nor decrease proliferation 


A, Gandhi, PA. Holland, W.F. Knox, A.D. Baildam, C.S. Potten 
and N.J. Bundred Department of Surgery, Patholegy and 


Epithelial Biology. University of Manchester, Manchester 





EA oe 50 per cent of screen-detected ductal carcinoma in situ 
(DCIS) lesions are of the comedo subtype which are usually oestrogen 
receptor- negative. The value of postoperative anti- -oestrogen (AB) therapy 
in preventing recurrence following breast conserving surgery for DCIS is 
currently under evaluation in two national trials. Using an in vive model 
for human DCIS, the effect of E, and AE treatment on programmed cell 
death (apoptosis) and cellular proliferation (Ki67 immunoreactivity) in 
DCIS lesions was examined. 

Method: In. each of 20 experiments, a median of 16 athymic nude mice 
(range 12-20) were implanted with eight DCIS xenografts per mouse and 
given either no treatment, a subcutaneous slow release 2mg B-vestradiol 
pellet (E,) or a weekly injection of 0-1 ml Faslodex™ (a pure AE) for 2 
weeks. Xenografts were then removed and apoptotic and Ki67 indices 
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compared between treatment groups by examining cell morphology on 
H&E sections (no. cells exhibiting apoptosis/total no. cells counted) or by 
immunohistochemistry (Ki67 proliferation index). 

Results: All non-comedo lesions and three of 15 comedo DCIS lesions 
were oestrogen receptor-positive. Pretreatment apoptotic and proliferative 
rates were significantly higher in comedo than non-comedo lesions 
(P <0-001 and P=0-02 respectively). E, or AE therapy had no significant 
effect upon comedo DCIS whereas in non-comedo DCIS E, treatment 
resulted in increased proliferation (P=0-03) and apoptosis (P=0-006) 
whilst AE treatment resulted in increased apoptosis alone (P=0-04) com- 
pared to controls. 


eC ERA EEN a ee ee ae ee ee 
Comedo DCIS ge 15) Non comedo PaP ins 3) 


Median (range) Apoptotic ‘ide, Ki67 A - Apoptotic NER Ki67 index 


Pretreatment LO% {0-7 3. D 16 2% { 1-46) o 4 {0 1-0. 6 2 2.2% (0-16) 

Control group 1.4% (0-3-5) 16-9% (2-29) 04% (0-1-17) 70% 2-21) 

By group L3% (17-26) 175% (7-46) 1-5% (03-23) 10-5% (6-31) 

Anti-oestrogen U8% (0-4-36) 148% (14-18) 1.0% (05-20 81% (4-1D 
group 

je ee a 


Conclusion: Non-comedo DCIS (usually ER positive) 18 responsive to 
hormonal manipulation but women with comedo DCIS (usually oestrogen 
receptor-negative) are unlikely to benefit from AE therapy and other ther- 
apeutic strategies need to be investigated. 


Breast 003 


The specialist treatment of the axilla 


D.B. Kingsmore, A. Ssemwogerere*, D. Hole*, C.R. Gillis* and 
W.D. George Department of Surgery, Western Infirmary, and 
*West of Scotland Cancer Surveillance Unit, Ruchill Hospital, 
Glasgow 


Background: Previous reports have highlighted both the survival advan- 
tage of treatment by larger specialist breast units and also the poorer sur- 
vival associated with inadequate axillary treatment for breast cancer. This 
report compares the adequacy of treatment of the axilla by specialists and 
non-specialist units and the outcome of this treatment. 

Method: Al) 7144 histologically confirmed invasive breast cancers in 
women under 75 diagnosed from 1980 to 1994 who lived in a defined 
geographical area (population 1-5 million) were identified and the original 
pathology reports and 1950 out of 2531 case records for the years 1986- 
[991 obtained. The cause of death was derived from death certificate data. 
Results: Specialists compared to non-specialists performed no axillary 
surgery in 448 (19 per cent) vs 1705 (36 per cent); inadequate sampling 
in 136 (6 sak cent) vs 1013 (14 per cent); sampled 4-9 nodes in 927 (39 
per sae vs 2301 (32 sa cent); and 10+ nodes in 828 (35 per cent) vs 
1313 C18 per cent): y° = 10007-70, 4DF, P<0-00000. From the case 
as specialists compared to non-specialists performed no axillary 
treatment in eight (1 per cent) vs 148 (15 per cent); sampled less than 
four nodes only in 40 (5 per cent) vs 115 (11 per cent); sampled less 
than four ses in 12 premenopausal women vs 124 (5 per cent vs 40 
per cent of all premenopausal women treated); did not remove any axil- 
lary nodes in an axillary sample in six (15 per cent of women with an 
axillary sample performed) vs 51 (44 per cent). Axillary recurrence was 
noted in 24 (3 per cent) vs 84 (8 per cent). When examined at 3-year 
intervals, the specialists have removed four or more nodes in 90 per 
cent of women with axillary surgery performed, whereas the, non-spe- 
cialists have improved from 66 per cent in the first to 81 per cent | in the 
last interval. 

Conclusion: Specialists examine the axilla more Penna: more 
thoroughly. oms axillary surgery only in very selected cases, and conse- 
quently had a recurrence rate almost one third that of non-specialists. 
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Plasma thrombospondin in early and advanced breast cancer 


G.J. Byrne, K.E. Hayden, L. Tetlow, R. Aggarwal and 
NU. Bundred University Hospital of South Manchester, 
Manchester 


Background: Thrombospondin (TSP) has been shown to promote meta- 
stasis in animal models by increasing adhesion of cancer cells to endothe- 
hal cells. We hypot hesized that increased production of TSP by breast 
camcer would be associated with metastasis. 

Method: TSP was measured in the plasma of women with early breast 
cancer (EBC) Gr=26), advanced breast cancer (ABC) (1 =29), women 
who had undergone surgery for breast cancer with no evidence of recur- 
rent disease (2=30) and normal controls (r= 35). Plasma TSP (pTSP) 
lewels were measured in ng/ml by a radio-immunoassay developed at the 
University Hospital of South Manchester. 

Results: pTSP in women with EBC (median 461 ng/ml, range 172-7750) 
wes elevated when compared to women following surgery (median 
239ng/mi, range 154-547) (P<0-01) and normal controls (median 
(8Ong/ml. range 142-356) (P<0-001). Women with EBC who had nodal 
metastases (2212) had higher levels of TSP than women who were node 
negative (a=14) (P<005). pTSP in women with high-grade tumours 
(grades 2 and 3) G1=16) was raised when compared to grade | tumours 
(P< 0-05). ofSP levels in women with ABC (median 624ng/m}, range 
200-8820) were higher than in women with no evidence of recurrent dis- 
ease (P< O61) and normal controls {F< 0-001). 

Cenclusion: Plasma thrombospondin levels are a marker of mecastatic 
disease in early and advanced breast cancer and may be useful in assess- 
ing response to chemotherapy. 


Breast 005 


Tamour bed assessment in ductal carcinema in situ 


L.Y. Hiew, A.D. Purushotham, S. Stallard, C. Cordiner*, 

H. Dobson”, E.A. Mallon? and W.D. George University 
Departments of Surgery and Pathology, Western Infirmary and 
*West of Scotland Breast Screening Unit, Glasgow 


Background: P surgical treatment for ductal carcinoma in situ 
(DCIS) involves a wide local excision to ensure tumour clearance. Several 
methods to assess margins have been described. The aim of this study 
was to investigate a method of tumour bed assessment by obtaning a 
shaving of the residual cavity following wide local excision. 

Method: Fifty-four patients underwent wide local excision follow ng ini- 
tial diagnosis of DCIS by stereotactic biopsy or wire localization biopsy. 
Cavity shavings were obtained after wide local excision and sert sepa- 
rately for histopathology. This tissue was extensively blocked, sepally 
sectioned and extent of residual ‘disease noted. Further surgery was per- 
farmed based on the extent of cae in the cavity shavings. Adjuy ant 
treatment was administered to 32 patients (59 per cent). Nine >atients 
received adjivant radiotherapy . alone. eight tamoxifen. and radictherapy 
and 15 tamoxifen alone. Mean follow-up was 35 months (range 4-92 
months}. > è 

Results: Ten patients (18 pet cent) had evidence of residual disease 
within the cavity shaving. Eight subsequently underwent re-exeision or 
mastectomy. In two patients, no further surgery was performed as only a 
single focus of DCIS was noted within the tumour bed. The overall local 
recurrence rate was 7 per cent. All recurrences occurred in the tumpour-bed 
negative group. The original pathology in these patients showed DCIS 
with high nuclear grade (2 or 3) and associated necrosis histologically and 
* of 4 were clinically palpable. 

Conclusion: Obtaining a shaving of the tumour bed is a simple method 
of assessing residual disease and selective re-excision in tumour-bed 
positive patients appears to prevent local recurrence. Despite a pegative 
tumour-bed, adverse clinico-pathological features may contrioute to 
local recurrence. These patients may be more appropriately treated by 
mastectomy. 


Breast 006 


Axillary dissection is unnecessary in T1 breast cancers with 
negative sentinel nodes 


A.D.K. Hill, D.C. Linehan, K.N. Tran, P.I. Borgen and 
H.S. Cody HI Memorial Sloan-Kettering Cancer Center, New 
York, USA 


Background: The aim of this study was to assess the relative value of 
lymphoscintigraphy (LSG), blue dye and radioisotope for breast cancer 
patients having sentinel lymph node biopsy (SLNB) by surgeons inexperi- 
enced with the technique and to evaluate the safety of ‘avoiding an axillary 
dissection when the sentinel lymph node ts disease free. 

Method: In a prospective study, 110 patients with clinical Tl-2NO breast 
cancer had SLNB using a combination of lymphoscintigraphy, isosulfan 
blue dye anc technetium sulphur colloid. All of the first 60 patients had a 
planned axillary dissection while the remainder only had an axillary dis- 
section if the tumour was T2 in size or if the sentinel node was positive. 
Results: The sentinel node was successfully identified by LSG in 58 per 
cent (61/106), by blue dye in 70 per cent (77/110), by isotope in 80 per 
cent (88/110) and T the combination of blue dye and isotope in 91 per 
cent (100/110) of all 110 patients (P<0-05 for combination vs either 
alone; Fisher's exact test), Success in finding the sentinel node was unre- 
lated to tumour size. type, histological grade or previous surgical biopsy. 
Failed procedures were no more than frequent in the early (5/55) than in 
the later experience (5/55). Among the first 60 patients who also had 
planned axillary dissection, the sentinel node was falsely negative in 2-0 
per cent (1/48) of patients with TI tumours and 17 per cent (2/12) of 
patients with T2 tumours. The negative predictive value of SLNB for TI 
and T2 tumours was 97 per cent and 60 per cent, respectively. 
Conclusion: In the first 110 sentinel lymph nodes biopsies, a combination 
of blue dye and isotope identified the sentinel node more successfully 
than either method alone. Axillary dissection is unnecessary in TI breast 
cancer with a negative sentinel node. 
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The feasibility, safety, acceptability and cost analysis of early 
discharge following surgery for breast cancer 


B.J. Mander, T. Qureshi, L. Strongy and G.C. Wishart 
Departments of Surgery, and tintensive Home Nursing Service 
(HNS), Princess Royal Hospital, Haywards Heath, West Sussex 


Background: The major determinant of length of postoperative stay fol- 
lowing surgery for breast cancer is the magnitude and duration of wound 
drainage. We wished to determine the feasibility, safety, acceptability and 
cost effectiveness of early discharge with drains in situ using a domicil- 
lary nursing service. 

Method: The operative details, postoperative drainage, morbidity and 
analgesic requirements of 37 patients undergoing breast and axillary 
surgery were prospectively studied. Seventeen were discharged with suc- 
tion drains in site using the THNS service. Twenty remained in hospital 
until drainage was <40ml/24h. Selection for early discharge was made 
using patient preference and geographical considerations. A postal survey 
was undertaken to assess patient satisfaction in the IHNS group. 

Result: 


SUTETUTET ITU CETTE TT TTT TTT ITT SS AESA nn mma 


In Pauen í =o) Early apc fa= 17) 


Age (years) 36-5 (36-75) 59. 5 (6-75) 


Length of postoperative stay (days) 7 (4-9) 3 (2-8)* 
Total drainage (ml) 515 (142-1168) 480 (116-1069) 
No. days drains lefi in situ 6 (2-8) 7 (4-11)** 


Cost of postoperative care (£) 1500 (750-2000) 775 (300-900) ** 





Values are medians (ranges); *P<0-0001, **P<0-05, ***P.<0-0002, Student's t-test. 


The complication rates in the two groups were similar and early discharge 
was not achieved at the expense of adequate postoperative analgesia. 





Bighty-twa er cent of the early discharge patients judged the service as 
excellent, 86 
all patients questioned would readily use the service = if it were needed. 
Conclusion: Early discharge is feasible, safe, popular and realizes consid- 
erable savings. With appropriate domicillary support it could be used in 
the majority of patients undergoing surgery for breast cancer. 
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Ir x icting completeness of excision of palpable breast 





JM. Dixen, S. Greenwood* and P. Dillon Edinburgh Breast 
Unit, Western General Hospital and *University of Edinburgh 
Medical eho! Edinburgh 


Background: This study set out to identify factors available prior to 







surgery which are associated with completeness of excision of palpable 
breast ca treated by breast conserving surgery, 
Method: hundred and sixty-two patients with palpable breast cancers 


who had attempted breast conserving surgery (wide local excision} where 
initial man mograms and complete clinical and pathological data were 
available were reviewed. Analysis was by x and Fisher's exact on 
Results: There were 128 (79 per cent) complete excisions and 34 (21 per 
jved margins. Factors associated with an incomplete excision 
ted ‘mass lesion or area of distortion vs other mammographic 
0-0004. Twenty-four of 34 incomplete excisions (7) per cent) 
P, Lesions with spicules extending >50 per cent from the main 
re particularly likely to be incompletely excised, P= 0-0002. 
Microcalcifieation within or outwith a mass lesion and lesions visible on 
mammography also predicted incomplete excision, P=0-028. P=0-014 
P=0-023, respectively. No other features including the experience of ihe 
operating surgeon were associated with completeness of excision. 
Conclusion: It is possible to predict on the basis of mammographic 
appearance. the majority of cancers that are likely to be incompletely 
excised by 
a very wide excision or should be warned about the possibility of an 
cision, 











features, 
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per cent felt they were discharged at the appropriate ime and 


avide local excision. Patients with these factors should have - 
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Captopril suppresses tumour-dependent angiogenesis but not 
physiological angiogenesis on the chick chorioallantoic 
membrane 


R.A. Cochrane, E.L. Davies. M.K. Roy, H. Singhal, R.E. Mansel 
and P.D. Carey The University Department of Surgery, 
University of Wales College of Medicine, Cardiff 


Background: Captopril is a widely used antihypertensive agent that 
works by inhibiting angiotensin converting enzyme (a zinc dependent 
carboxypeptidase), it also inhibits matrix metalloproteinases (MMPs) by a 
similar mechanism and has beneficial effects on several angiogenesis- 
dependent diseases such as cancer, diabetic retinopathy, arthritis and 
atherosclerosis. We have used a co-culture of the breast cell line 
MDA231 and ‘benign’ fibroblasts KBI6Fs known to secrete active 
MMP 2 and 9 to induce angiogenesis on the chick chorioallantoic mem- 
brane (CAM) assay. 

Method: Using stereoscopic microscopy blood vessels _vacing a 20ul 
collagen gel on the CAM were counted through a 2 x 2mm nylon mesh 
over 5 days. Captopril was added to the gels which were capped by a fur- 
ther 10n1 gel containing either no cells, 2 x 10° MDA 231s only or co- 
cultures with 2 x 10° KBIGFs. Results are expressed as a percentage of 
mesh squares containing blood vessels and median angiogenesis scores 
were compared against captopril-free controls using the Mann-Whitney 
U-test. 

Results: Dose-response curves for captopril on the CAM al concentra- 
tions from io? na 10° molar on revea st that - ‘M was anony 


stimulatory. MDA 316 ‘and fibroblast co- e with 10M (P 0.033) 
and 10M (P=0-0433) captopril were significantly less angiogenic than 
controls. 

Conclusion: When active MMPs are present, captopril reduces angio- 
genesis significantly at clinically achievable doses but lower doses 
appeared to enhance angiogenesis when no tumour cells were present. 
This observation that tumour-dependent angiogenesis is down-regulated 
and normal embryological angiogenesis is upregulated may suggest a 
different role for MMPs in both processes. 
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Minimally invasive femoropopliteal revascularization: early 
results of our modified Moll remote superficial femoral 
endarterectomy 


M.S. Whiteley, E-P.H. Torrie, T.R. Magee and R.B. Galland 
Royal Berkshire Hospital, London Road, Reading 


Background: Minimally invasive vascular surgery should result in a 
shortened hospital stay. while achieving similar results to convestional 
surgery. We prospectively assessed a series of patients undergoing our 
modification of the Moll remote superficial femoral artery (SFA) 
endarterectomy procedure to assess the viability of this technique. 
Method: The indication for Moll remote SFA endarterectomy s dis- 
abling claudication in patients who are suitable for above knee 
femoro-popliteal revasularization. The technique is performed through 
a single groin incision and does not require any graft material. After 
initial difficulties with our first two patients, we modified Moll’s pro- 
cedure by inserting a guidewire into the popliteal artery using a ‘smart 
needle’ preoperatively. This localizes the distal lumen after endacterec- 
tomy preventing atheromatous dissection while inserting the distal 
steri, 

Results: Since February 1997, 21 patients have undergone the medified 
procedure, 





Successful Success ul 
procedures procedures but 
Technical remaining early ecclusion 
failures 1” patent (1 weeks 
Whole series (n= 24) 5 l4 el 
Learning curve (= 10) 4 4 2 
Subsequent cases (n= 11} | 1G O 





The mean length of operation was 91 min (range 50-135) and total length 
af hospital stay was a mean of |-4 days (range l-2 days). 

Conclusion: Our modification of the Moll remote SFA endarterectomy 
compares favourably with other minimal access methods of femoro- 
popliteal revascularization in terms of technical success and pateney, and 
is attractive in terms of short operating time and hospital stay. We delieve 
that this technique may become the procedure of choice for above knee 
femoropopliteal revascularization. 


Vascular O13 


Transduction of haemodynamic forces in vein graft endothelium 
by ion channels 


J. Golledge, M. Gosling and J.T. Powell Department of 
Vascular Surgery, imperial College School of Medicine, Charing 
Cross Hospital, London 


Background: Arterial flow alters the adhesive and thrombotic surface of 
saphenous veim endothelium by inducing rapid upregulation of ICAM-] 
and nitric oxide synthase (eNOS) and downregulation in thrombomodulin 
(TM) expression. The aim of this study was to investigate whether these 
effects are dependent on the following ion channels: stretch activated 
cation (SAC), calcium and ATP-sensitive potassium (K'e, and K* yp). 
and L-type calcium (Ca°*) channels. 

Method: Saphenous vem segments were perfused with oxygenated Krebs 
solution. mean pressure 100 mmHg, 80cpm, shear stress O03 £01 N/m”. in 
an fe vitro bypass circuit for 90 min. Vein and endothelial viabilay were 
confirmed by ATP assay and CD3) staining. ICAM-1, eNOS end TM 
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were assessed by immunostaining. Protein concentration was estimated by 
quantitative image analysis expressing staining as a percentage of control 
protein CD31. Gadolinium (Gd°*, 10uM), tetraethyl ammonium (TEA), 
3mM, glibenclamide (glib), SuM, and nifedipine (nif), 20M, were 
added to the perfusate in separate experiments to block SAC, K*>.>,. 
K*arp and Ca™ channels, respectively. Controls were freshly excised 
vein {basal} and vein exposed to venous flow (20mmHg, 
0-02 +0-01 N/m’). 

Results: These are given as percentage of CD31 area, mean + standard 
error of six experiments. *P<0-01 compared to arterial flow 90 min. No 
changes were observed after venous flow for 90 min. 





Channel 
Fiow conditions blocked ICAM-] TM eNos 
Basal = HEESE: 68-460 5500+56 
Arterial flow 190 miy None 44620 32930 701450 
Arterial & Gd** (90 min) SAC 2-242-4* 75-64+3-5* 84.5460 


38-042-3 780440 S55-843-1* 
21-743:3* 502460 661460 
20-041-0% 43-4440  47-043-0* 


Arterial & nifedipine (90 min) CA” 
Arterial & glibenclamide (90 min) Karp 
Arterial & TEA (90 min} | on 





Conclusion: lon channels regulating the flux of K* and Ca™ mediate 
mechanotransduction in saphenous vein endothelium, e.g. blocking Ca” 
entry prevents upregulation of eNOS whilst Gd°* prevents the unwanted 
changes in ICAM-1 and TM. Selective ion channel blockade of ICAM-1! 
upregulation and TM downregulation may lead to a more favourable out- 
come to vein bypass. 
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Lipid abnormalities in new referrals to vascular outpatients 


R.P. Singam, A. Nasim, C. Sutton, M.J. Dennis, P.R.F. Bell and 
R.D. Sayers Department of Vascular Surgery, Leicester General 
Hospital NHS Trust, Leicester 


Background: The aim of this study was to evaluate the benefits of a 
policy of performing screening blood tests in new patients with arterial 
disease referred to the vascular outpatients department. 

Method: Clinical audit over a 12-month period of all new referrals with 
arterial disease to the vascular outpatients department at the Leicester 
General Hospital. 

Results: Two hundred and seventy-two patients had at least one blood 
test performed at their outpatient visit. All of these patients had a full 
blood count performed, of which 21 results were abnormal, Further 
investigations of patients with abnormal results revealed one case of 
bladder cancer, one case of leukaemia and one patient with poly- 
cythaemia. Urea and electrolytes were measured in 269 patients (99 per 
cent). Of these 26 (10 per cent) were expectedly abnormal in patients 
with known renal impairment. A further 27 patients (10 per cent) were 
identified as having some degree of unrecognized renal impairment. 
Serum non-fasting glucose was measured in 252 patients (93 per cent). 
There were |] unexpectedly raised results but further investigation of 
these patients diagnosed only one as diabetic. Serum cholesterol was 
measured in 201 patients (74 per cent). One hundred and thirty-two 
patients (66 per cent) had an abnormally raised serum cholesterol level. 
Of these only 12 patients (6 per cent) were known to have hyper- 
lipidaemia. 

Conclusion: Screening new patients with arterial disease in vascular out- 
patients identifies significant abnormalities, in particular renal impairment 
and hyperlipidaemia. Correction of these abnormalities may reduce the 
morbidity associated with contrast-induced nephrotoxic acute renal failure. 
and also contribute to secondary prevention of vascular events associated 
with raised lipids. 
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Trends in lower limb amputee management: 3-year results from 
a national survey 


M.E. Condie, S.P. Treweek and C.V. Ruckley* National Centre 
for Trainin and Education in Prosthetics and Orthotics, 
University of Strathclyde, Glasgow and *Department of Vascular 
Surgery, University of Edinburgh, Royal Infirmary of Edinburgh, 
Edinbur sh 





E This study had two aims: 1) to establish a system of data 
collection, audit and analysis for all lower limb amputees in Scotland, and 
2) to create a demographic profile of the amputee population from which 
regional comparisons can be made. 

Method: The Scottish Physiotherapy Amputee Research Group 
(SPARG), in collaboration with the Scottish Vascular Audit Group 

(SVAG) has developed a discharge summary form for all lower timb 
amputees. This was tested and introduced nationally in 1992, There are 
i SPARG hospitals spread throughout Scotland. Disch harge 
tiated at the amputating hospital and follow the patient 
be transferred. Ten hospitals enter data directly on to com- 
s of SPARG software; others return forms to the SPARG 
Patient numbers are checked with the Information and 
sion at the Scottish Office. Statistical analysis is carried out 
itation milestones: 1) number of days from amputation to 













prosthesis, 
Analysis o 
is also cond . 
Results; The amputee population is very stable. There are approximately 
700 primary major amputations each year. Some 90 per cent of patients 
have peripheral vascular disease with 35 per cent reported as diabetic at 
the time of surgery. More than 60 per cent of ae are at the 
transtibial (TT) and 30 per cent at the transfemoral (TF) level. Some 75 
per cent of TT and less than 40 per cent TF amputees receive a prosthe- 
sis. Inpatient mortality is 14 per cent nationally (range 4-38 per cent). 
Stump infection occurs in 18 per cent of patients. Milestone data are 
broadly similar year to year although considerable differences are noted 
between centres. For TT amputees, crepe bandage as a CT confers no sig- 
nificant improvement over no compression bandage for ‘days to casting’ 
milestone, whereas use of an Elset ‘s’ shrinker sock, or both, results in a 
P<0-01). Use of EWAs produces the same effect. Patients 
cast as a compression dressing have a reduction in ‘days to 
casting’ co npared to those using other CT (P<0-01). ‘Casting to deliv- 
ery times vary greatly. The figures for ‘amputation to discharge’ show a 
similar variation with a national mean of about 60 days for TT and 70 
days for TF amputees (figures for patients fitted with a prosthesis). The 
one centre where a rigid postoperative dressing is routinely applied to TT 
amputees has a consistent and significant reduction in ‘days to casting” 
(P<0-01) and “days to discharge’ (P<0-05) compared with the national 
average. co 


d 3) number of days from amputation to discharge. 
mpression therapy (CT) and early walking aid (EWA) use 














i national demographic profile has been established from 
mparisons, national and regional audit can be carried out. 
dvantages to patients offered by the application of a post- 
plaster-of-Paris dressing warrant further investigation. 
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Hio-popliteal grafts: a useful option for limb salvage 


LV. Mohan, D DJ. Adam, R.T.A. Chalmers and C.V. Ruckley 
Vascular Surgic al Unit, University Department of Surgery, 
Edinburgh Royal Infirmary, Lauriston Place, Edinburgh 


adiri The aim of this study was to assess the durability of bypass 
grafts using thë iliac artery as the inflow vessel for patients with multi- 
level atherosclerotic occlusive disease. 

Methods: Forty- -8ix patients underwent bypass grafts from the iliac artery 
to the popliteal or tibial arteries. Surgery was performed for eritical 
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ischaemia in 43 cases and for severe claudication in three. Six patients 
had previous iliac angioplasty and eight had previous vascular surgical 
reconstructions, Two patients had had a contralateral major limb amputa- 
tion. All patients had multilevel occlusive disease on arteriography. The 
profunda femoris artery was severely diseased in 18 patients (39 per cent). 
In a further 17 (37 per cent) the common femoral artery was also unre- 
constructable. Fifteen patients had three vessel run-off, 22 had two vessel 
run-off and nine patients had single vessel run-off. A retroperitoneal 
approach to the iliac artery was used in 31 cases, and extended longi- 
tudinal groin incisions in the others. All grafts were tunnelled extra- 
anatomically. The external iliac artery was used as the donor vessel in 36 
patients and the common iliac artery in ten. Thirty-one grafts were 
inserted to the above knee popliteal artery, 13 to the below knee popliteal, 
and two to the posterior tibial artery. Externally reinforced polytetra- 
fluoroethylen ne grafts were used in 40 cases and reversed long saphenous 
vein in six. 

Results: Over a median follow-up of 22 {range 1-63) months, the 
observed median duration of graft nafeney was 19 (range 1-53) 
months for the above knee grafts, and 17 (range 1-5-63) months for 
below knee grafts. By life-table analysis, cumulative patency rates at 
i2 and 24 months were 73 per cent and 73 per cent, respectively for 
the above knee grafts, and 80 per cent and 67 per cent, respectively 
for the below knee grafts. Graft occlusion occurred in 12 patients (26 
per cent), eight of whom required a major limb amputation (seven 
above-knee, one below-knee). One patient developed a graft infection: 
the graft was removed and he subsequently had an above knee ampu- 
tation, 

Conclusion: In patients with critical limb ischaemia due to complex 
multi-level atherosclerotic disease, the ilio-popliteal graft is a useful surgi- 
cal option for Hmb salvage. 
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is formal quality-of-life analysis necessary in patients with lower 
limb ischaemia? 


LLC. Chetter, J.I. Spark, D.J.A. Scott, P.J. Kent, D.C. Berridge and 
R.C. Kester Department of Vascular Surgery, St James's 
University Hospitals, Leeds 


Background: Quality of life (QoL) is an increasingly popular outcome 
measure in vascular surgery. This prospective study aims to assess the 
correlation between the clinical indicators of lower limb ischaemia (LLD 
and QoL. 

Method: Over 2 years, 281 patients, 178 men and 103 women, median 
age 67 (range 40-87 years), underwent 1264 assessments. Patient- -reported 
walking distance (PRWD), intermittent claudication distance (ICD), maxi- 
mum walking distance (MWD) on a treadmill testing, ankle:brachial pres- 
sure indices at rest (ABPIR) and post-treadmill testing (ABPI PT) were 
recorded at each assessment if possible. Patients completed the EuroQol 
which derives three global QoL scores using categorical (Cat) data, time 
trade-off (TTO} data and a visual analogue scale (VAS). 

Results: 


NEL SENSES ESR EATORRA 
sSreanian rank REAO coefficient 


Chnical indicators of BueoOal veer  BuroQol 


lower iimb ischaemia R Cat VAS TT K, 
PRWD i264 0. 44 0. 53 0. 62 
ABPI R 1246 ~()-27 0-24 0.35 
ABPI PE 1067 -0-30 0-2 033 
ICD 872 -25 0-29 0-34 
MWD 1157 -0-36 0-47 0-57 


naana aE AAAA OEN NO 


Conclusion: Overall the correlation between QoL and clinical indicators 
of LLI is disappointingly low as reflected by the low correlation coeffi- 
cients. This suggests QoL variations cannot be assumed to mirror varia- 
tions in the clinical indicators of LLI, and independent QoL assessment is 
required. 
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Peripheral thrombolysis and the fate of the claudicant 


B.D. Braithwaite and The British Thrombolysis Study Group. 
Queen's Medical Centre, Nottingham 


Background: The aim of this study was to determine the outcone of 
patients who presented with sudden onset of incapacitating claudication 
and were treated with peripheral arterial thrombolysis within 2 weeks of 
the onset of symptoms. 
Method: Some 108 patients (67 men, median age 69; range 29-94 years) 
were treated with intra-arterial tissue plasminogen activator thrombolysis 
at 14 hospitals between June 1992 and June 1997. The median duration of 
symptoms was 72h (range 2h to 2 weeks) and there were 52 graft occlu- 
sions (28 polytetrafluoroethylene, 14 vein, three Dacron, three composite, 
three unknown). 
Results: Complete thrombolysis was achieved in 54 patients, clinically 
useful lysis in 25, lysis but no run-off in 19 and lysis failed in 10. 
Angioplasty of an underlying lesion was carried out in 39 patients: 10 
had a thrombo-embolectomy, seven had graft reconstruction, one had 
an endarterectomy and 44 had no secondary intervention. There were 
15 deaths. most from cardiovascular cause, although three. including 
two strokes, may have been complications of treatment. The median 
age of these patients was 73 years (range 63-90 years) compared with 
68 years (range 29-94, P=0-005, Mann-Whitney) for the survivors. 
Eight patients had a major amputation either because there was no 
viable calf vessel after thrombolysis or after a failure of secondary 
intervention. There were six major bleeds, five from the arterial punc- 
ture site. 
Conclusion: These results show a poor outcome in 23 per cent of patients 
treated for symptoms of claudication. This may be because the patients 
were progressing towards limb-threatening ischaemia at the time of treat- 
ent, thrombolysis caused calf vessel occlusion or because the lack of a 
definition for acute limb ischaemia has made classification of these 
patients difficult. 
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An outcome audit of 99 consecutive thoracoscopic 
sympathectomies 


A.D. Fox, J. Collin and L.J. Hands University of Oxford, 
Nuffield Department of Surgery, John Radcliffe Hospital, Oxford 


Background: Thoracoscopic sympathectomy (TS) is an effective treat- 
ment for palmar hyperhidrosis but its role in axillary hyperhidrosis, digi- 
tal vascular disease and causalgia is uncertain. We have reviewed our 
total experience of TS. 

Method: All records of patients undergoing TS between January 1992 
and July 1997 were analysed. Clinical indications, immediate and late out- 
comes and complications were recorded. Follow-up was performed for all 
patients by completion of a postal or telephone questionnaire. 

Results: Ninety-nine thoracoscopic sympathectomies were performed in 60 
patients. The indications were palmar hyperhidrosis (80), axillary hyper- 
hidrosis (11), digital ischaemia (6), Raynaud’s disease (1) and causalgia (1). 
Thirty-six females and 18 males (median age 28-8 years, range 15-48 
years) underwent surgery for hyperhidrosis. All patients treated for palmar 
hyperhidrosis were initially cured. Surgery for axillary hyperhidrosis was 
technically successful in all but one case. Although axillary anhidrosis was 
not achieved in any patient, all who had successful surgery were satisfied 
that their symptoms were considerably ameliorated. Patients were dis- 
charged one day postoperatively except for one who required a chest drain. 
Compensatory sweating developed in 24 patients (21 trunkal, 6 gustatory, 5 
perineal, 5 facial, 5 plantar and 3 axillary). Compensatory truncal sweating 
was most severe after bilateral sympathectomy. Complications occurred in 
eight patients (three pleuritic chest pain, two intercostobrachial neuralgia, 
one intercostal vessel haemorrhage, one arm stiffness and one sponta- 
neously resolving pneumothorax). There were no eye signs of Horner’s syn- 
drome. All complications resolved without further intervention. Nine 
patients reported some return of palmar sweating but they considered this a 
better outcome than anhidrosis. Three patients developed recurrent palmar 
hyperhidrosis at 6, 15 and 21 months postoperatively, The patient with the 
6-month recurrence underwent a second thoracoscopic sympathectomy with- 
out further recurrence at 2 years. Two patients treated for digital ischaemia 
have since died. The remaining patients did not improve following TS. 
Conclusion: Thoracoscopic sympathectomy was initially successful in all 
cases of palmar hyperhidrosis and 91 per cent of hyperhidrotic axillae. 
The main adverse effect was compensatory sweating which was more 
common after bilateral sympathectomy. The recurrence rate for palmar 
hyperhidrosis was 5-4 per cent, but repeat sympathectomy was successful 
in the one case in which it was attempted. Other recently suggested 
therapies for palmar hyperhidrosis will need to match these cure rates. 
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inis scanning is pace ead in all patients with primary, 





PI Kent and M.J. Weston* Departments of Vascular and 
Endovascular Surgery and *Radiology, St James's University 


Oe Leed: 5 





Background: Duplex scanning of all patients undergoing varicose vein 
surgery is controversial. The aims of this study were: {i} to compare the 
accuracy of hand-held Doppler { (HHD) assessment with duplex scanning 
in patients with varicose veins: (ii) to assess the benefit of fourniquet test- 
ing: and EDE to identify patients who may benefit from a policy of selec- 
tive aa a spanning 
























previously 
Results: | 
tivity 0-9: 
dictive va 
heity 0-68 
HHD asse 


accurately assessed saphenofemoral function reflux (sensi- 
cificity 0-91, positive predictive value 0-96, negative pre- 
‘$5) and long saphenous vein reflux (sensitivity 0-95, speci- 
itive predictive value 0-91, negative predictive value 0-80). 
nt oF saphenopopliteal junction (SPJ) reflux was less accu- 
O82. specificity 0-80, positive predictive value 0-43, neg- 
> value 0-96), although the high negative predictive value 
indicated that absent SPJ reflux is assessed accurately using HHD. 
Tourniquet sting was not helpful. 

Conclusion: | Selective duplex scanning of limbs with suspected SPJ 
reflux, no identifiable sie of reflux or posterior thigh perforator reflux on 
HHD (39 per cent of limbs), would have resulted in the apprepriate sur- 
gical procedure being performed in 102 (94 per cent) limbs, excessive 
surgery in five (5 per cent) limbs and inadequate surgery in only one (| 
per cent) limb. The use of selective criteria for duplex scanning would 
reduce the workload of the vascular laboratory without compromising 
patient care. ; 








Vascular 





Can we stop recurrent varicose veins? A prospective 
observation al study 


ERL Turton, S. Richards, K.G. Mercer. D.C. Berridge, 
P.J. Kent, R.C. Kester and D.J.A. Scott Department of Vascular 
Surgery, St James’ s University Hospital, Leeds 


Background: Accurate preoperative diagnosis and adequate surgery 
undoubtedly help to reduce but not eliminate recurrent varicose veins. 
Other factors are therefore also important. The aim of this study was lo 
assess the influence of disease progression and accuracy of varicose vein 
surgery on. duplex-derived evidence of incompetent veins. 

Method: Sixty legs in 45 patients (median age 50, range 27-75 years) 
undergoing: varicose vein surgery were assessed and followed-up in a 






prospective . observational study. All patents had duplex ultrasound imag- - 


ing of their leg at three time points: preoperatively, at 6 weeks postoper- 
atively. and. at | year postoperatively. Venous mapping of sites af incom- 
petence was: performed systematically for comparison at each time point. 
Results: Surgery successfully abolished all sites of pre-existing reflux. 





The postoperative duplex scan at 6 weeks revealed that new sites of 


reflux, not identified preoperatively, had developed in 12 limbs. At | year 
the reflux seen in six of these patients had disappeared entirely. New 
reflux. not present at the 6 week postoperative scan, was demonstrated in 
a further five patients at | year. 

Conclusion: Varicose vein surgery can alter the haemodynamics of 
venous return. This may contribute to new sites of venous incompetence 
in the early postoperative period; these may disappear spontaneously. 





series, 
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An audit of current management of varicose veins 


T.A. Lees, B.M.F. Ridler and T. Szymanska On behalf of the 
Vascular Audit Committee, Great Britain & Ireland 


Background: This study aimed to evaluate current management of vari- 
cose veins by vascular surgeons. 

Method: A questionnaire was sent to all 427 members of the Vascular 
Surgical Society. 

Results: The response rate was 65 per cent, of whom 77 per cent were 
general surgeons with a vascular interest (Group A), 21 per cent were 
vascular only (Group B), and 2 per cent were non-vascular (Group C). 
Seventy-three per cent of respondents see varicose vein patients in a 
vascular or a dedicated venous clinic. The median (range) number of 
patients seen per week is five (0-78) and the waiting time to be seen is 
12 (1-150) weeks. Three (0-12) varicose vein operations per week are 
performed of which 10 per cent (0-50 per cent) are for recurrence and 
50 per cent (0-96 per cent) are day cases. Sixty-five per cent of sur- 
geons use hand-held Doppler routinely in the assessment of varicose 
veins and 83 per cent use duplex scanning as their first line other inves- 
ngation. Eighty-one per cent and 67 per cent perform synchronous bilat- 
eral surgery for long and short saphenous vein varicose veins, respec- 
tively. Day-case surgery is performed for primary long saphenous vein 
(LSV) varicose veins by 86 per cent, for unilateral recurrence by 5] per 
cent. and for primary bilateral varicose veins by 32 per cent. For pri- 
mary LSV varicose veins 90 per cent perform saphenofemoral discon- 
nection, 82 per cent stripping to the knee, 2 per cent stripping to the 
ankle and 95 per cent multiple avulsions. For recurrence associated with 
groin reflux 94 per cent perform groin re-exploration and 75 per cent 
strip a residual LSV., For recurrence associated with reflux in the 
popliteal fossa 91 per cent perform re-exploration of the popliteal fossa 
and 27 per cent strip a residual short saphenous vein. Thirty-five per 
cent do not stop any hormone therapy prior to surgery. Surgical practice 
was similar in Groups A and B. Sixty-eight per cent of respondents per- 
form sclerotherapy for varicose veins on the NHS, predominantly for 
isolated small varicose veins and missed varicose veins following 
surgery. 

Conclusion: The management of varicose veins by most vascular 
surgeons is similar. There remains a variety of practice in relation to hor- 
mone therapy and varicose vein surgery. 
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An evaluation of pin stripping vs conventional stripping in the 
treatment of primary varicose veins: pilot study 


M. Durkin, E.P.L. Turton, D.C. Berridge, D.J.A. Scott, P.J. Kent 
and R.C. Kester St James’s & Seacroft University NHS Trust 
Hospital 


Background: Stripping of the long saphenous vein (LSV) can be consid- 
ered vital in the surgical treatment of primary varicose veins when valvu- 
lar incompetence is present. Ensuring the high tie and stripping is accurate 
and effective can also prevent recurrence. Removal of the LSV can be 
achieved in a variety of different ways. This study is a comparison of two 
such methods. This study aimed to examine the efficacy of perforate 
invagination (PEN) stripping in comparison to conventional stripping in a 
prospective randomized trial. 

Method: Eighty patients were recruited to undergo stripping of the LSV 
as indicated by their clinical need. They were randomized to PIN or con- 
ventional stripping with all other operative techniques remaining constant. 
Postoperatively all patients were followed-up for | week. 
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Results: 





Time to strip Size of Area of 
veins (min) % vein stripped exit site (cm) bruising den”) 
Median (IOR) 
C irange; 557 (4-46-$-17) 89-64 (67-03-100) 0-55 (0-3-07) 91-5 (68-153) 
P irange)  $-30 (4-41-9-38) 85-71 (52-48-100) 0-4 (0-355) 84 (54-567) 
P level 0-736 0-496 0-0049 0-749 





C = conventional; P = PIN. 


Cenclusien: There was no statistically significant difference in terms of 
speed and efficacy of use and morbidity from postoperative bruising 
between the PIN and conventional stripper. The PIN resulted in smaller 
exit wound which was statistically significant. 
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Thromboembolism after varicose vein surgery 


EH. Streeter, T. Qureshi, M.R. Harvey and C.R.R. Corbett 
The Princess Royal Hospital, Haywards Heath, West Sussex 


Background: There are no clear guidelines for heparin prophylaxis in 
varicose vein surgery but there is a risk of litigation from a patient cn the 
oral contraceptive pill (OCP) or hormone replacement therapy (HRT who 
suffers a thromboembolic complication. The risk of thromboembolism 1s 
too low for a controlled trial to salve the question so practice varies 
aceording to individual prejudice. 

Method: A database of 1185 patients (830 women: 355 men, mean age 49 
years, range 16-83} who had varicose veim surgery over |2-years was 
reviewed, 

Results: Deep vein thrombosis (DVT) occurred in six (5 mew} woman, 
mean age 59 years, range 48-66). One man had a non-fatal pulmonary 
embolism: one had a history of previous DVT: one suffered an axillary 
vein thrombosis. Male risk of DVT was 4/355 (1-4 per cent). The one 
waman with DVT was 66 years of age and not on HRT. Female rsk of 
DVT was 1/830 (0-12 per cent). The sex difference was significant 9y x° 
analysis (P <0-02), A subset of the last 18] women showed 13/89 (E5 per 
cent) ‘eligrble’ 20-49 year olds on the OCP, and 17/103 (17 per cent) 
‘eligible’ 40-69 year olds on HRT. Overall no women on OCP/HR™ suf- 
fered from thromboembolism, but only 16 per cent of this subset (30/188) 
were exposed to the risk. 

Conclusion: We regard previous DVF as the highest risk facto~ and 
recommend Enoxaparin 40mg subcutaneously tor 8 days. Patients on 
OCP/HRT should receive heparin S000u subcutaneously while in hespital 
(often only 1-2 doses), but the present evidence suggests male sex is a 
greater risk factor so we conclude that it may be simpler to give heparin 
to all patients. hoping that 1-2 doses will have an effect. 


A specialized community leg ulcer service: the Gloucestershire 
experience 


A.S.K. Ghauri, M.R. Whyman, J.J. Earnshaw, B.P. Heather and 
KR. Poskitt Gloucestershire Vascular Group 


Background: This study evaluates healing and recurrence of chrone leg 
ulcers in East and West Gloucestershire before and after establishmert of a 
specialized vascular-led community-based service in East Gloucestershire. 

Method: In East Gloucestershire, outcome of a random sample of chronic 
leg ulcers (n= 100) from 3 months before clinics was compared to taat of 
consecutive limbs (= 200) subsequently managed in specialized cinics. 
West Gloucestershire was the control im this study with random samples 
of chromic leg ulcers (2=100) being compared from 3-month intervals 
before and after clinics had been established in neighbouring East 
Gloucestershire. 


Results: The 24-week healing and l-year recurrence rates of limbs with 
completed 12-month follow-up are summarized below: 





Before After 
East West East Clinics West 
Ulcerated limbs 100 100 200 100) 
Validated chronic 97 97 200 93 


leg ulcers 
24-week healing 
i-year recurrence 


21 (22%) 


29 (30%)* | 135 (68% )* 26 (28%) 
37/79 (47% )* 26/59 (44%) 26/114 (23%)* 2058 (35%) 





“P<O-O1 (y7-test). 


Conclusion: Chronically ulcerated limbs assessed, managed and followed 
in a specialized community service had improved in both healing and 
recurrence after | year. 
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Calman, venous surgery and the vascular trainee 


E.P.L. Turton, M. Whitely, D.C. Berridge and D.J.A. Scott 
St James's & Seacroft University NHS Trust Hospital 


Background: Venous surgical training has traditionally been the 
‘Cinderella’ of vascular surgery. With the advent of Calman training and 
Vascular Surgical Society recommendations, we have audited the venous 
surgical experience of Vascular Trainees. 

Methods: Questionnaires were sent to 90 vascular surgical trainees 
achieving a 77 per cent response rate (n= 69). 

Results: Twenty-eight (41 per cent) tramees had spent >12 months on a 
pure vascular firm, compared to 37 (54 per cent) on a general/vascular 
firm. While the majority had been trained in saphenofemoral junction 
ligation (91 per cent) and saphenopopliteal junction ligation (87 per cent), 
only 59 per cent used preoperative duplex and only 14-5 per cent preop- 
erative venography. The use of newer techniques such as perforate invagi- 
nation (PIN) stripping (42 per cent), Oesch hooks (39 per cent), or Muller 
hooks (22 per cent), were all comparatively low. Nineteen trainees (27-5 
per cent) had not received training in the use of any hook devices in vari- 
cose vein surgery. Recurrent varicose vein surgery revealed further 
deficits. Thirty per cent of trainees had not received specific training in 
the lateral approach to a persistent saphenofemoral junction. This was 
even more marked for the superior (67 per cent) and medical approaches 
(81 per cent). Deep venous surgical training was sparse. The majority of 
trainees (75 per cent) had not received any training. Indeed only one oper- 
ation was actually performed by a trainee. No formal training in sele- 
rotherapy was received by 2] (30 per cent) of trainees. and 74 per cent 
(v2=51) had not been trained in the use of microsclerotherapy techniques. 
Separating the trainees into those with greater or less than 12 months’ 
experience on both general vascular and pure vascular firms reduced, but 
did not eliminate, these deficits. 

Conclusion: Current training schedules do not cover the field of venous 
surgery adequately. Vascular specialists should aim for a broader venous 
surgical training, tailored to the trainees’ experience on entry to their 
firm. 
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The natural history of infrainguinal vein grafts performed for 
popliteal aneurysms 


M.J. McCarthy, I.M. Loftus, A.R. Naylor, N.J.M. London, 
P.R.F. Bell and M.M. Thompson Department of Surgery, 
Clinical Sciences Building, University of Leicester, Leicester 


Background: The treatment of choice for popliteal aneurysms is infra- 
inguinal venous bypass grafting, however, no long-term follow-up studies 
of these grafts have previously been described. The aim of this study was 
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to establish the natural history of infrainguinal vein grafts that had been 
performed for popliteal aneurysms. 

Method: Between 1988 and 1997, 351 infraguinal vein grafts were per- 
formed, 27 of these were for a popliteal aneurysm of 3em or more in 
diameter. $ andard operative technique was Hunterian ligation of the 
aneurysm and bypass grafting using autologous vein. All grafts were 
included in a vein graft surveillance programme and data were collected 
from a surveillance database and case-note review. 

Results: There was no difference in the sex, age and risk factor distribu- 
tion between patients receiving vein grafts for popliteal aneurysm or 
occlusive disease. In patients grafted for pees aneurysm. the median 
follow up was 41 months (1-98 months). Six (22 per cent) grafts devel- 
oped a significant stenosis (peak velocity ratio 32. 5} within the first 6 
months of follow-up: after this no further de nove or recurrent vein graft 
stenoses ogeurred. This group of patients had an overall lower nedece 
of vein graft stenosis than grafts performed for occlusive disease 
(P<0-038). Subsequently, 12/27 (44 per cent) of the vein grafis developed 
spontaneous true aneurysms after a median of 30 months (7-84 months). 
Four of these reached 3cm in diameter and had elective revisional 
surgery. The incidence of true aneurysm formation in this group was sig- 
nificantly higher than vein grafts for occlusive disease (y° = 973, 
P<0-001 with Yates continuity correction). Five-year cumulative primary, 
primary assisted and secondary patency rates were 58 per cent, 76 per 
cent and 82} per cent, respectively which are all higher than the rates for 
vein grafts for occlusive disease, 23 per cent, 52 per cent and 60 per cent, 
respectively (log rank test, P = 0-0128, 0-058 and 0-0063). 



















Conclusion: Vein grafts performed for popliteal aneurysms had a lower 
incidence of vein graft stenosis but a significantly higher rate of spon- 


taneous true aneurysm formation. Vein grafts performed on these patients 
should therefore be monitored in a surveillance programme indefinitely. 
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Vein graft surveillance can stop after 1 year, but limb 
surveillance i is for life 


M.J. McCarthy, D. Olojugba, LM. Loftus, A.R. Naylor, 
P.R.F. Bell and N.J.M. London Department of Surgery, Clinical 
Sciences Building, University of Leicester, Leicester 


Background: It has been suggested that vein graft surveillance can be 
stopped afier 1 year due to the low incidence of vein graft stenosis after 
this time. This approach may have important cost saving implications. 
Vein grafts that develop stenoses are at greater risk of developing further 
stenotic lesions and need to be monitored closely. The aim of this study 
was to establish whether surveillance could be stopped after | year in 
infrainguinal vein grafts that had not developed de nove arterial or vein 
graft lesions. within that time period. 
Method: Data were collected prospectively on 326 patients who had 
undergone 351 infrainguinal venous bypass grafts between 1988 and 
1997. Vein graft surveillance occurred at 1, 3, 6, 9. 12 months and at 6- 
month intervals thereafter. Duplex imaging examined the vein graft and 
arterial inflow/run- off vessels in each limb. A significant vein graft sten- 
osis was diagnosed when a peak systolic velocity ratio was greater than 2. 
Grafts that ha 
surveillance were investigated further to establish the incidence and risk 
of developing subsequent de nove stenotic lesions. 
Results: One year cumulative limb salvage, patient survival, primary. pri- 
mary assisted. and secondary patencies were 81 per cent, 77 per cent, 44 
per cent, 67 per cent and 81 per cent, respectively. One hundred and four 
(29-6 per cent) grafts developed a significant primary vein graft stenosis, 
95 (91 per. cent) of which occurred wihi 12 months. After | year, the 
average risk of developing a significant graft stenosis was 3 per cent per 
year. Sixty-nine grafted limbs developed arterial inflow/run-off stenoses 
that required intervention, but only 37 (54 per cent) occurred within the 
first year, after which. the average risk was 9 per cent per year. After | 
year, only 78 grafts/limbs could be identified that had not developed de 
novo ven graft/arterial inflow or run-off stenoses. Subsequent! y 17 (21-8 
per cent) of these grafts went on to develop primary vein graft and/or 
arterial stenotic lesions that required intervention. The overall average risk 
was 9-5 per cent per year of developing a de novo vein graft or arterial 
stenosis in a limb. 














ar T Sige Wal RS Sunnl 1 hine 199R 


ad not developed a significant stenosis during the first year of — 


Vascular 20-31 


Conclusion: The risk of developing a stenosis in a vein graft drops con- 
siderably after | year. However, de nove arterial lesions, that may 
threaten graft patency. occur at a rate of 9 per cent per year. Vein graft 
surveillance could stop at | year but the limb is still at risk of developing 
potentially graft-threatening arterial stenoses and therefore limbs that have 
undergone infrainguinal vein bypass grafting must continue to be moni- 
tored in a surveillance programme for life. 
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Plasma homocysteine is an independent risk factor for vein graft 
stenosis 


M. Mireskandart, M. Schachter, LG.O. Timms, P. Sever and 
JH.N. Wolfe Regional Vascular Unit, St Mary's Hospital, 


London 


Background: This study investigated the association between hyperhomo- 
cysteinaemia and the development of stenosis in infrainguinal vein bypass 
grafts. 

ne Sixty-one patents, 62 limbs {44 men) with median age 72 years 
(range 35-95) undergoing femorodistal vein bypass were recruited. Fifty- 
eight per cent had surgery for critical limb ischaemia (CLD, 30 per cent 
for intermittent claudication (IC), 8 per cent for correction of asymp- 
tomatic vein graft stenosis (VGS), and 4 per cent for acute limb ischaemia 
(ALD. All patients underwent a l-year graft surveillance programme. 
Fasting plasma total homocysteine (THC) levels together with other puta- 
tive markers for development of vein graft stenosis (fibrinogen, lipid pro- 
file, and cotinine} were measured. Serum B12 and red cell folate (RCF) 
were measured as factors which mainly affect THC levels. 

Results: After 12 months, 42 grafts were classified non-stenosed and 20 
stenosed. Median THC levels were 9-Sy:mol/ml (range 5-4-32-0) in the 
no-stenosis group and 14-4ymol/ml (96-320) in the stenosis group 
(P<0-0001, Mann-Whitney U-test). (Reference range for THC was 50- 
[S-Oumol/mi.) Median plasma fibrinogen levels were 2-85 mg/mi 
(1-8-6-6) in the no-stenosis group and 3-72 mg/ml (2-37-8-0) in the sten- 
osis group (P<0-003 Mann-Whitney U-test). Median RCF levels in the 
no-stenosis group were 284-Oug/ml (118-5-649) and 197-5yg¢/ml 
(96-0-591-0) in the stenosis group (P<0-04 Mann-Whitney U-test). In 
this study serum B12, lipid profile and cotinine were not significantly 
associated with stenosis on univariate analysis. 

Conclusion: Raised levels of THC are strongly associated with graft 
stenosis. Reduction of plasma THC by folate supplementation may pre- 
vent development of stenosis in at risk patients. 
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Is acute normovolaemic haemodilution a useful adjunct to bleod 
conservation in peripheral vascular surgery? 


LI. Spark, K.G. Mercer, I.C. Chetter, A. Lumb, L. Caldicott, 
D.J.A. Scott, D.C. Berridge and R.C. Kester Department of 
Vascular and Endovascular Surgery and Anaesthesia, St James's 
University Hospital, Leeds 


Background: This study aimed to establish the extent to which acute nor- 
movolaemic haemodilution (ANH) can be apphed to lower extremity 
peripheral vascular surgery as a blood conservation method to minimize 
patient exposure to homologous blood transfusion (HBT). 

Method: Forty patients, 26 men and 14 women, with a median age of 68 
years, undergoing elective femorodistal bypass for chronic critical 
ischaemia were recruited prospectively with an intention to avoid peri- 
operative HBT. Recommended exclusion criteria were applied and trans- 
fusions were given in cases of large volume blood loss and symptomatic 
anaemia. 

Results: Fifteen (37 per cent) of the patients were excluded preopera- 
tively because of poor left ventricular function, anaemia or renal impair- 
ment and a further six because of a fall in haematocrit to less than 35 per 
cent duc to colloid/crystalloid requirements before surgery. Median blood 
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loss was {50ml and median blood collected 1040ml suggesting ason- 
able utility on the remaining patients in preventing HBT. Eleven patients, 
however, lost less than 650ml and would have avoided HBT in any case. 
Two patients lost over 2-5L and required intraoperative transfusion. Two 
of the remaining six patients suitable for ANH and with moderate blood 
loss (950-1400 ml) required transfusion in the immediate postoperative 
period due to symptomatic anaemia. Only four patients avoided exposure 
to HBT. 

Conclusion: Preoperative co-morbidity and the variability of blood loss 
during peripheral vascular surgery combine to make the complex process 
of ANH of very modest value to the patient undergoing peripheral vascu- 
lar surgery. 
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A strategy for vascular services: testing the hypothesis 


S. Arora”, H.N. Wolfe, J. Colin, S. Darke and S. Hargreaves* 
"Department of Public Health, Kensington & Chelsea and 
Westminster Health Authority 


Background: The delivery of vascular services has been criticized and re- 
organization based upon a suggested population of 600000, with the two 


underlying principles being that patients with vascular problems should be 
treated by surgeons with a vascular practice and that the surgeon should 
have a 1:4 rota. The aim of the study was to test the hypothesis in three 
disparate regions. 

Method: North West Thames, Wessex and East Anglia were assessed for 
vascular operations/i0000 population and hospital activity for 1994/05 
(Hospital Episode Statistics [HES]). Activity statistics were validated 
against unit audit in one hospital for each region. A surgeon from each 
hospital replied to a questionnaire regarding resources. 

Results: There was little variation in the operations/10000 between the 
three regions (range 4-55-4-99). AH these regions had four units providing 
a service for more than their local population. In one region all these units 
were also performing more than 200 operations per year and more than 20 
carotid endarterectomies per year, but in the other two regions only two 
units met these criteria. These four units (most of which are in district 
hospitals) could, between them, provide a service for 2400000, leaving 
the option for smaller units (based upon 300000) to provide the service 
for geographically inaccessible areas. The HES activity had >90 per cent 
concordance with local audit in all regions and inadequate facilities were 
not related to low vascular throughput (questionnaire response rate >70 
per cent in all regions). Four hospitals in one region and five hospitals in 
two regions performed <50 vascular operations per year and it might be 
advantageous to transfer these patients to another hospital. 

Conclusion: With co-operation, a strategy based upon a smaller number 
of units providing full vascular cover throughout the year could be effec- 
tive in all three regions studied. 
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Cost-effectiveness and quality of life in individuals undergoing 


treatment for oesophageal carcinoma 


dön”, M.B. Clague and S.M. Griffin The Oesophago- 
Gastric Cancer Unit and *Medical School, University of 
Ha Tyne, Newcastle upon Tyne 















Backgrounit: ‘This study aimed to assess the relationship between clini- 
cal outcome, quality of life (QoL) and cost for the treatment modalities 
most commonly employed in the management of oesophageal carci- 
noma. l 

Method: in viduals diagnosed with oesophageal carcinoma in 1993 and 
managed in Newcastle upon Tyne were identified from Hospital Episode 
Statistics (HES) and the Northern Cancer Registry. Post-treatment inter- 
ventions an outcome over a 3-year follow-up period were recorded. A 
cost-analysi profile was derived prospectiv ely from a cohort ef patients 
diagnosed over a 6-month period in 1996-97 who also underwent QoL 
asessment at monthly intervals over a 3-month period using the EORTC 
QLQ-C30 and OES24 disease-specific modules. Costs were calculated 
for radiotherapy (DXT), endoscopic and surgical procedures (accounting 
for staff quipment costs in each case) as well as the cost of out 
patient, in-patient and ITU attendance. Cost. QoL and survival were 
compared H ween treatment groups using the Mann-Whitney U and log 
rank tests. ~~ 
Results: Obe. ‘hundred and thirty-nine individuals were identified retro- 
spectively for the cost analysis and a further 51 recruited prospectively to 
assess QUE lity of life. Survival was significantly better in patients treated 
by resection (a=31; median survival = 20 months) than for these receiv- 
ing palliative treatment options (1 = 108; median survival = 6 months} 
(P<0-00011 QoL. measurements suggested significant improvement in 
reported dysphagia at 2 and 3 months post-treatment only for individuals 
who underwent resection although even this was at the expense of signif- 
i rment of reported physical function and global health/QoL. 
; puede greater in individuals who underwent resec- 












ae 






nee (£8071 E strategy { = 
£4720, br herapy = £1790, ee -3540. intubation = £2450. no 
treatment 390) (P<0-01). When considering the median cost per 
month of life intubation and no intervention proved to be the most costly 
of the palliative options (£1125 and £971, respectively) compared with 
DXT at £693. brachytherapy at £364 and laser at £342. Resection (£457 
per month) compared favourably for cost per month with these palliative 
options. | 

Conclusion: Surgical resection for oesophageal carcinoma results in the 
best survival and improvement in reported dysphagia. In view of the 
longer survival, costs are inherently greater in individuals undergoing 
resection: allowing for time, resection is at least as cost-effective as any 
other treatment ORN 
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Adjunctive chemoradiotherapy in oesophageal carcinoma: no 
increase in postoperative morbidity or mortality 


E.D. Mulligan, T. Purcell, B. Dunne, M. Griffin, N. Noonan, 
D. Hollywood, N. Keeling, J.V. Reynolds and T.P.J. Hennessy 
Departmen iof Surgery, Pathology and Gastroenterology, St 
James’ nee Dublin 


TEE | The oncological benefit of preoperative chemo- and radio- 
therapy followed by surgery in oesophageal cancer has been established, 
with improved disease-free and overall survival reported. Assurances thal 
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this benefit is not at the cost of increased perioperative wound and septic 
complications as a result of the neoadjuvant therapies is required. 
Method: We performed a detailed analysis of morbidity and mortality 
associated with these factors in randomized clinical trials of patients with 
oesophageal cancer receiving either neoadjuvant chemo- and radiotherapy 
prior to surgery or surgery alone. All complications that may be influ- 
enced by abnormal wound healing or immune function were recorded, 
including anastomotic leaks, organ failure, septicaemia and multiple organ 
failure. 





Results: 

Multimodal (n= DKN Surgery TaN CE SIUR 
30-day mortality a “at i a0% 
Major complications 38 f 39%) 44 aly 
Number of complications 56 73 
Pheamonia 22 (21%) 29 (27%) 
Anastameatic leaks i0 (IFB 8 (78%) 
Sepsis/multiple organ failure 4 (4%) 9 (8%) 
Organ farlure 9 (98) § (8%) 
Abdominal/thoracie abscess 6 (6%) 2 (2%) 





Conclusion: There was no significant difference between groups in com- 
plications that may relate to preoperative wound healing and immune 
competence. Fears that a price may be paid in the perioperative period for 
the oncological efficacy of multimodal therapy were thus unfounded in 
these randomized studies. 
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Conservative management of perforated duodenal ulcer: 
continuing audit and current guidelines 


C. Marshall, P. Ramaswamy, F.G. Bergin, LL. Rosenberg and 
D.J. Leaper North Tees General Hospital, Stockton-on-Tees, 
Cleveland 


Background: This study aimed to establish a protocol for conservative 
management of perforated duodenal ulcer (DU) with a continuing audit of 
the best practice guidelines. 

Method: Thirty-six patients admitted between January 1991 and June 
1997 with a perforated DU were treated conservatively according to pro- 
tocol. Twenty further patients were excluded and treated operatively 
because they had generalized or deteriorating abdominal signs, a history 
of more than 24h or were on antacid therapy. According to protocol all 
conservatively managed patients had a nasogastric tube and intravenous 
fluids, antibiotics and antacid therapy. Chest x-ray and gastrogratfin con- 
firmation of perforation were initially mandatory with discharge on 
antacid therapy and 6-week endoscopy. 

Results: Of the 36 conservatively managed patients, 31 (86 per cent) had 
a history of less than 24h; 35 (97 per cent) had a successfully placed 
nasogastric tube, antibiotics were given to 29 (81 per cent) and intra- 
venous antacids to 30 (83 per cent); 34 (94 per cent) had an erect chest x- 
ray but only 16 (44 per cent) had a gastrograffin meal (five of which con- 
firmed perforation). However, only 10 (25 per cent) had thromboembolic 
(DVT) stockings prophylaxis and 14 (39 per cent) subcutaneous heparin. 
Five patients failed conservative management and there were five compli- 
cations. Only 19 (33 per cent) had follow-up gastroscopy which con- 
firmed two gastric cancers. 

Conclusion: We have found that perforated DU can be treated success- 
fully and conservatively with a protocol that should be strictly followed. 
Audit reviews have strengthened the need for follow-up gastroscopy and 
DVT prophylaxis but dispensed with the need for gastrograffin confirma- 
tion and central venous monitoring. 
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The use of photodynamic therapy in the treatment of dysplastic 
Barrett’s oesophagus 


R. Ackroyd, M.F. Davis*, T.J. Stephenson?, N.J. Brown, 
C.J. Stoddard and M.W.R. Reed Departments of Surgery, 
*Medical Physics, and tHistopathology, Royal Hallamshire 
Hospital, Sheffield 


Background: Photodynamic therapy (PDT) is a form of cancer treatment 
in which cell damage is achieved by the action of light on a phorosensi- 
tizing agent. The aim of this study was to assess the value of PDT in the 
treatment of Barrett's oesophagus with low-grade dysplasia. 

Method: Forty patients with biopsy-proven dysplastic Barrett’s oesophagus 
were treated with PDT. AH patients were given the photosensitizer ammo- 
laevulinic acid (ALA) orally at a dose of 30 mg/kg. Four hours later, patients 
underwent endoscopy and administration of green laser light (S14nm) at a 
power density of 120 mW/em” for 500 seconds (otal energy 605). All treat- 
menis were performed under propofol sedation as day cases. All patients 
continued treatment with omeprazole 20mg daily. Endoscopy and mopsies 
were repeated at 1 and 6 months, to assess the effect of treatment. 

Results: A macroscopic response was seen in 33 out of 40 patiencs, with 
a median decrease in columnar epithelial area of 30 (range 0-90) per cent. 
Post-treatment biopsies showed no evidence of dysplasia in 39 out of 40 
patients, with low-grade dysplasia remaining in one case, No significant 
side-effects were observed in any patient. 

Conclusion: This study demonstrates that ALA-induced PDT provides 
safe and effective ablation therapy for Barrett's oesophagus. Further 
studies are required to increase the efficacy of this form of treatment. 
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Preoperative staging of upper gastrointestinal malignancy by 
endoluminal ultrasound 


G.V. Miller, S.P.L. Dexter, C. Roberts, B.M. Dobbins, 

J.B. Davies, LG. Martin, H.M. Sue Ling, D. Johnston and 
K.M. Harris Departments of Surgery and Radiology and tie 
Centre for Digestive Diseases, Leeds General Infirmary, Leeds 


Background: Accurate preoperative Staging is essential in planning 
rational treatment approaches to upper gastrointestinal malignancy. Endo- 


luminal ultrasound (EUS) has been reported to improve the accuracy of 


preoperative staging of these tumours and we have evaluated ths tech- 
nique since its introduction to this unit. 

Method: Prospective evaluation of 59 patients (43 gastric and 16 
oesophageal carcinoma: 41 men and 18 women) who underwent preoper- 
alive staging with EUS between May 1996 and October 1997. In all cases 
histological confirmation of disease stage was achieved and no patients 
received neoadjuvant therapy. Surgical treatment comprised 54 resections, 
four staging laparoscopy and biopsy and one open and close laperotomy. 
Preoperative evaluation by EUS was incomplete or impossible in five 
patients leaving 54 patients (41 gastric and 13 oesophageal carcincma) for 
comparison of individual components of preoperative and final h-stologi- 
cal stage (1987 TNM staging). 

Results: In 55 patients with upper gastrointestinal malignancy, EUS 
predicted the final histological T stage in 40 of 54 patients (accuracy 74 
per cent) and the final histological N stage in 37 of 54 patients (eccuracy 
69 per cent). 





Gastric Oesophageal 
carcinoma (n=4} carcinoma (a= 13) 


ri & T2 ms & T4 Ti & T2 T3 & T4 
SensiivHy 73 68% 88% 8% 
Specificity 68% 73% RO 83% 

NO Ni N2 NO NI 
Sensitivity 100% 20% 56% 86% B% 
Speerficity 65% 90% 87% 83% 8% 





Conclusion: EUS is of value in preoperative staging of upper gastro- 
intestinal malignancy, allowing correct identification of those patients who 
may benefit from neoadjuvant therapy prior to surgical resection. 
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Surgical outcome for vertical-banded gastroplasty for morbid 
obesity 


K.M. Grundy, P.A. Davis, D.J. Corless, A. Qayyum and 
C. Wastell Department of Academic Surgery, Chelsea & 
Westminster Hospital, London 


Background: The aim of this study was to determine the outcome of 
vertical-banded gastroplasties (VBG) for morbid obesity. 

Method: One hundred consecutive gastroplasties were carried out on 19 
men and 81 women between 1982 and 1997. A questionnaire was sent to 
all patients to establish their current weight and quality of life using spe- 
cific questions related to lifestyle. 

Results: The median preoperative weight was 133-6 (range 91-9-224) kg 
with a median body mass index (BMD of 49 (32-76) which reduced post- 
operatively to a median weight of 108-2 (73-254) kg and a median BMI 
of 38 (27-81). There was one operative death caused by respiratory fail- 
ure. The median follow-up time was 3-06 years (0-153). Of the 96 
returned questionnaires, 85 per cent had lost weight, 15 per cent had 
gained weight since the operation. The quality of life questions showed 
that 74 per cent of patients considered their self esteem/confidence had 
improved as a result of the operation. with 26 per cent improving their 
employment situation. Seventy-two per cent consider the operation had 
helped control their weight and had altered their eating and exercise 
habits. Eleven patients (11 per cent) who lost weight considered the oper- 
ation to have failed. 

Conclusion: VBG represents a reliable and safe surgical option for 
patients in whom all other methods to control weight has failed: 85 per 
cent of patients lost weight, 72 per cent indicated an improvement in their 
quality of life. 
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Nurse practitioner for postoperative review of patients following 
oesophagectomy 


J.M. Richardson, M. Harkin, J. Wayman, S.A. Raimes and 
S.M. Griffin The Oesophago-Gastric Cancer Unit, Newcastle 
General Hospital, Newcastle upon Tyne 


Background: Following an initial audit of the post-discharge needs of 
patients undergoing subtotal oesophagectomy for cancer, a hospital- 
based, community liaison nurse practitioner role was implemented. The 
purpose of this audit was to assess the impact of instituting this change 
and its potential for altering the nature of postoperative follow-up for 
patients. 

Methods: Patients who had undergone subtotal oesophagectomy were 
visited at home within 6 weeks of discharge for informal interview. 
Thereafter, repeat visits were at the discretion of the patient and nurse 
practitioner, Patients were encouraged to contact the nurse practitioner if 
problems occurred between routine 3-monthly outpatient appointments. 
Quantitative assessment was made by comparing the actions made as a 
result of nurse practitioner contact with those made as a result of consul- 
tant outpatient attendance. Qualitative assessment was made by interview 
and questionnaire survey of patients and their relatives. 

Results: Over a 12-month period, 97 outpatient attendances were recorded 
compared to 85 home visits by the nurse practitioner. Twenty-two (26 per 
cent) of the nurse practitioner visits resulted in an intervention (most com- 
monly endoscopy and dilatation of benign anastomotic stricture) compared 
with only five (5 per cent) of clinic attendances x? = 15-53 | df 
P<0-0001). There were no emeregency admissions of this group of 
patients via an accident and emergency department or GPs in this period. 
Thirty-five of 40 patients responded to a questionnaire survey, all of 
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whom supp 
patient interviews and questionnaire responses highlighted ‘support’, 
“expert advice’, ‘invaluable link’, ‘comfort’, ‘understanding’ and ‘reassur- 
ance’ and descriptions such as ‘invaluable link between hospital, commu- 
nity services and family’ and ‘its good to know that (she) is there to ring 
at anytime’. = 
Conclusion: The role of a hospital-based nurse practitioner is strongly 
supported by patients treated for oesophageal cancer. This facility is gen- 
erally the preferred route of contact for patients with oesophageal cancer 
and avoids delay or unnecessary use of emergency routes. 


























UGI 017 


Adamca of the oesophago-gastric junction in the 
Northern and Yorkshire region 1984-1993 


J. Wayman, 3 Dresner, D. Forman*, S.A. Raimes and 

S.M. Griffin. The Oesophago- Gastric Cancer Unit, Newcastle 
upon Tyne and *Northern and Yorkshire Cancer Registry and 
Information Servic e, Leeds 


Background: Previous studies have demonstrated marked changes in the 
incidence of subsites of gastric and oesophageal cancer. The aim of this 






study was to identify whether this trend has continued in a large UK can- 
cer registry to evaluate the degree of misclassification under the exist- 
ing system 


Method: The recently amalgamated Northern and Yorkshire Cancer reg 
istry was interrogated for all cases of oesophageal and gastric cancer 
occurring between 1984 to 1993. Data of year of registration, subsite 
(according to ICD 10 codes [500-1509 and 1510-1 1519), histology, sex 
and age were recorded. Statistical analysis was performed using Spe ar- 
man’s rank correlation, y- and t-tests. 

Results: 22 300 cases were identified from an estimated population of 6-7 
million, Overall the age-adjusted annual incidence of oesophago-gastric 
cancer fell from 36-2 to 30-1 per 100000 in the [0-year period 
(P<0-001). Oesophageal cancer increased from 9-22 to 10 per 00000 
(Pe 05) due largel y to the O GSES e ausnoca ome es the 





tagus 
fication] Type d junctional T The a of gastric cancer “fell 
from 27 to 20-2 per 100000 (P<0-05). Cancer diagnosed at pyloric, 





antral, lesser curve, greater curve, body and fundus subsites all signifi- 


cantly fell in ncidence (P<0-001). The incidence of adenocarcinoma of 





the gastric cardia (IGCA Type 2 junctional cancers) did not significantly 
change although it increased in proportion from 34 per cent (1984/5) to 
55 per cent (1992/3) of all gastric cancers (y° = 11-962 4 df, P<0-05). 
Throughout the 10-year period, the majority of cases of oesophageal (70-4 
per cent) and gastric cancer (71 per cent) were recorded without any 
information about subsite. 

Conclusion: Although the trends towards an increasing proportion of can- 
cers at the oesophago- gastric junction reported in earlier studies have been 
confirmed in this study, the high incidence of imprecise subsite reporting 
must put the conclusions of this and other similar cancer registry studies 
in some doul . Cancer registration must recognize ‘junctional cancers” as 
distinct from other g gastric and oesophageal subsites in order te monitor 
accurately the i increase in this distinct group of oesophago-gastri¢ cancers 
in subsequent studies. 
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The impact of a high dependency bleeding unit on surgical 
outcome in patients with bleeding peptic ulcer 


M. Khan, J. “Masson, A. Fraser, K.G.M. Park and N.A.G. Mowat 
Department of Gastroenterology and Surgery, Aberdeen Rovai 
Infirmary, Fore sterhill, Aberdeen 





Background: The aim of this study was to determine the impact of a 
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ted the nurse practitioner visits. A key-word analysis of 
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bleeding unit, with pre-set protocols on transfusion and surgical referral, 
on rates of surgery and surgical mortality in patients with bleeding peptic 
ulcers. 

Method: Between October 1991 and October 1994 all patients with a sus- 
pected gastrointestinal bleed were admitted to a six-bedded bleeding unit 
serving a population of approximately 500000. Patients were transfused 
per protocol until haemodynamically stable and thereafter endoscopy per- 
formed. Transfusions of greater than 4 units and significant re-bleeds were 
the principal indications for surgery. 

Results: Six hundred and ninety-seven patients were found to be bleeding 
from peptic ulcers (duodenal ulcer 446, gastric ulcer 236 and stomal ulcer 
15). Of these, 124 patients required emergency surgery (18 per cent). The 
commonest procedure undertaken was under-running of the ulcer and a 
truncal vagotomy and pyloroplasty (2=68) but simple under-running was 
performed in 13 and partial gastrectomy in 31. The operating surgeon was 
a consultant in 67 per cent and a senior registrar in 30 per cent of cases. 
The overall mortality for bleeding peptic ulcers was 5-3 per cent and the 
surgical 30-day mortality was 10 per cent. In all cases this was associated 
with severe co-morbid disease. The mean age of the patients who died 
was 80 years (range 68—90 years). 

Conclusion: The low overall mortality and low surgical mortality seen in 
this unselected group of patients with bleeding peptic ulcers relates to 
aggressive resuscitation and diagnosis with early surgical referral when 
appropriate. These conditions are readily established within a specialized 
gastrointestinal bleeding unit. 
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The detection of response to chemotherapy using positron 
emission tomography in patients with oesophageal and gastric 
cancer 


G.W. Couper, D. McAteer, F. Wallis, M. Norton, A. Welsh, 

M. Nicolson, P. Sharp, F. Gilbert and K.G.M. Park Departments 
of Surgery, Oncology, Radiology and Bio-Medical Physics, 
University of Aberdeen, Aberdeen, Scotland 


Background: This study aimed to determine whether glucose metabolism, 
detected by fluoredeoxy-D-glucose (FDG) positron emission tomography 
(PET), was predictive of response to chemotherapy in patients with 
gastro-oesophageal cancers. 

Method: Twelve patients with tumours of the gastro-oesophageal region 
were imaged with FDG-PET prior to commencing and following two 
cycles of chemotherapy. FDG uptake in tumours was quantified by Patlak 
analysis allowing comparison of the two scans. The images were com- 
pared with endoscopic, computed tomography (CT) and clinical evaluation 
of response to treatment. 

Result: Changes in FDG uptake from the first to the second PET images 
ranged from a 15 per cent increase in activity to a 77 per cent decrease in 
activity. In 6/12 patients there was a decreased tumour FDG uptake fol- 
lowing chemotherapy which corresponded with clinical and endoscopic 
evidence of response. In four of these cases there was also CT evidence 
of >50 per cent reduction in the tumour size. Of the six patients who had 
PET evidence of response, five underwent resection; two of these patients 
with stage HI disease survived 12 and 20 months postoperatively, three 
remain disease free at 6-18 months follow-up. A further patient with liver 
metastases who responded is alive at 10 months. In six patients PET indi- 
cated either no change in FDG uptake or an increased uptake suggesting 
progressive disease. Five of these patients have developed recurrent 
disease within 6 months of treatment (two have died at 6 and 7 months). 
One patient with a recurrent tumour which remained stable on PET is 
alive at 9 months. 

Conclusion: This study has shown that PET scanning may be able to 
detect response to chemotherapy in patients with gastro-oesophageal 
malignancy. An accurate means of determining response to preoperative 
chemotherapy could allow better patient targeting, i.e. selection of respon- 
ders to continue with a full course of chemotherapy or of non-responders 
to abandon chemotherapy. 
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Preoperative manometric assessment of oesophageal dysmetility 
does not correlate with poor outcome after laparoscopic Nissen 
fundoplication 


LI. Beckingham*. A.K. Cariemt, J.A, Louw, M. Callanan and 
PC. Bornman *Department of Surgery, Nottingham, and 

+ Departments of Surgical & Medical Gastroenterology, Greote 
Schuur Hospital, University of Cape Town, South Africa 


Background: Oesophageal dysmotility has been regarded as a con:raindi- 
cation t Nissen fundoplication because of concern over postoperative 
dysphagia. There is, however, litte published data to support this conjec- 
ture and the aim of this study was to determine the outcome of patients 
wih normal motility and dysmotlity undergoing laparoscopic Nissen 
fundoplication. 

Method: A single centre prospective cohort study with l-year fobow-up, 
using dysphagia as the main outcome variable. 

Results: OF 81 patients with preoperative manometry who underwent laparo- 
scopic surgery, 48 had normal motility and 33 bad oesophageal dys notility 
(defined as percentage peristalsis, using 10 wet swallows, of SSO per cent 
and/or a mean distal pressure of <40 mmHg). Dysphagia was present preop- 
eratively in 14/48 of patients with normat motihty and 15/33 of tae dys- 
moulity group (P=0-2). At 3-month follow-up, new or worse dysphagia was 
present in 13/48 of the normal group and 4/33 of the dysmoulity group 
(P={ 17) Atl year the incidence of dysphagia was 6/48 (12 per cent) in 
the normal group and $/33 (15 per cent) in the dysmotility group (P= 0-9). 
Conclusion: Preoperative manometric assessment of oesophageal notility 
dees not correlate with postoperative outcome, Oesophageal dysmnoulity 
should not be regarded as a contraindication to laparoscopic Nissen fun- 
doplication, 
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Review of a 13-year surveillance programme for columnar lined 
oesophagus 


K. Bani-Hani. H, Sue-Ling. D. Johnston and 1.G. Martin 
Academic Department of Surgery, Centre for Digestive Diseases, 
General Infirmary at Leeds, Leeds 


Background: The aim of this study was to determine the incidence of 


adenocarcinoma (ADC) in columnar lined oesophagus (CLO) and to 
review our surveillance programme, because although the risk of cancer is 
well established, the magnitude of this risk is still controversial. 


Method: Records of all patients with histologically confirmed CLO in our 


{3-year surveillance programme were examined retrospectively, 
Results: A total of 357 patients out of 597 patients with CLO, catered a 
yearly endoscopy and biopsy surveillance programme. After a mean fol- 


oped ADC (11 males), an incidence for males of | cancer per 67 patient- 
years and for females | cancer per 533 patient-years follow-up (4 <0-01). 
Conclusion: While the role of screening patients with CLO rema.ns con- 
troversial, on the basis of this data there is no doubt that it is justified tn 
male patients with specialized epithelium. 
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Lower oesophageal sphincter incompetence: a major component 
in gastro-oesophageal reflux disease 


GJM. Tervit, DJ. Bowery, E. Kenyon. H. McKirdy, 
G.W.B. Clark and P.D. Carey Department of Surgery, 
University of Wales College of Medicine, Cardiff 


Background: lt is argued that in patients with significant acic reflux, 
manometric evaluation of the lower oesophageal sphincter (LOS) Joes not 
always reflect the severity of reflux or oesophagitis. In order to determine 


> 


the relevance of stationary manometry, 77 patients referred for manometry 
and 24-h acid profile were compared with respect to their pH profile after 
manometric evaluation of the LOS. 

Method: The 77 patients underwent stationary oesophageal manometry 
with a water perfused five-channel catheter. Sphincter pressure was 
recorded at the respiratory inversion point. An incompetent sphincter was 
defined by a mean resting pressure of <6mmHg. an overall length of 
<2cm, an abdominal length of <lem or any combination of these. pH 
monitoring was with an antimony electrode 5em above the LOS. Reflux 
disease defined as a DeMeester score of >14-8. Statistical analysis was by 
the Kruskal-Wallis test. 

Results: Three groups were defined; 54 patients had a normal sphincter. 
of these 21 had no evidence of reflux (controls) and 33 had reflux disease 
(NR), 23 patients had defective sphincters and reflux disease (AR). The 
24-h pH profile and the prevalence of endoscopic oesophageal injury were 
then compared between the groups. 





Barrett’s/ 
% me Se nme % ime Post-prandial — geso- 
pH<4 upright reflux supine reflux events phagitis 


Control LF (0-1-5) L3 (0-2-6) p (0-0-2) 4 (0-8) 1% 
NR RF (6-0-11-9)  [2*(8-9-16) 6-7* (0-2-8-2) 37*®(14-9-37-5) 48% 
AR I8*FC42-G-24) 16-677(7-1-26-2) 14-147¢5-7-31-8) 18-S*t09-5-37) 67% 





Values are expressed as medians (IQR). *P<0-01 vs controls, TP<0-01 vs NR. 


Conclusion: Patents with gastro-oesophageal reflux disease with 
mechanically defective LOS have the highest levels of oesophageal acid 
exposure, Compared with refluxers with good sphincters they are more 
likely to have supine reflux and the highest frequency of oesophagitis/ 
Barrett's and so are ideal candidates for anti-reflux surgery aimed at 
restoring normal sphincter function. 
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A comparative study of the presentation and outcome of 
adenocarcinoma and squamous cell carcinoma of the 
oesophagus 


S. Dresner, J. Wayman, D.M. O'Hanlon, D. Karat, S.A. Raimes 
and S.M. Griffin The Oesophago-Gastric Cancer Unit, 
Newcastle General Hospital, Newcastle upon Tyne 


Background: The aim of this study was to compare the clinical, patho- 
logical and prognostic characieristics of adenocarcinoma (ACA) and 
squamous cell carcinoma (SCC) of the oesophagus. 

Method: Data were collected prospectively from patients with a histolog- 
ical diagnosis of oesophageal cancer between 1989 and 1996. Details of 
clinical presentation, endoscopic and pathological features, treatment and 
survival were compared between patients with ACA and SCC. Statistical 
analysis was performed using ¥7-squared, /-test and log-rank test. 
Results: Three hundred and eighteen patients were studied (ACA = 172: 
SCC = 122). The male:female ratio was higher in patients with ACA 
(35331 ef. PIRH P<0-001). The mean age at presentation was no differ- 
em [ACA = 66-33 (0-759) cf. SCC = 66-67 (L16. Dysphagia was a 
more common presenting symptom in patients with SCC than ACA (115/ 
122 ef. 143/172: P=0-002) and patients with ACA tended to have lower 
grades of dysphagia at presentation (P=0-006). A greater proportion of 
patients with ACA have had previous gastric surgery (36/171 vs 8/122; 
>= 000064. A higher proportion of patients with ACA had a history of 
proton pump inhibitor ingestion prior to diagnosis (52/171 vs 15/121; 
P=0-0003). Smoking and alcohol intake were similarly common in both 
groups of patients. There was no difference in stage of disease at presen- 
tation. A similar proportion of patients of each histological subtype were 
treated by resection [55 per cent (ACA) cf 43 per cent (SCC). Survival 
was no different between histological subtypes overall and stage for stage 
according to treatment policy. 

Conclusion: ACA shows a greater male predominance and is less likely 
to present with dysphagia than SCC. The higher incidence of previous 
gastric surgery and prior prescription of proton pump inhibitors suggest a 
different aetiology for adenocarcinoma of the oesophagus. 
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Survival f wing Ivor-Lewis oesophagectomy with two-field 
lymph nod dissection 


on, J. Wayman, D. Karat, S.A. Raimes and 
_ The Oesophago-Gastric Cancer Unit, Newcastle 
pital, Newcastle upon Tyne 


Patients with oesophageal carcinoma present frequently 
isease and only surgery offers the best palliation and the 
“cure. The aim of this study was to examine survival and 
owing a two-stage Ivor-Lewis oesophagectomy wath two- 
nectomy. | 

onsecutive series of 107 patients undergoing oesophagec- 
ospital under the care of one surgeon was analysed. A pro- 
npleted, data was collected prospectively and entered on to 
| patients underwent a preoperative assessment to evaluate 
and tumour resectability. 

mean age (range) of patients was 62-1 years (40-77 vears) 
per cent) were men. Sixty-three patients (58-9 per cent) had 


forma was 
a database, 
patient fitn 
Results: T 
and 80 (74 








AVLOE Giant to Tana Inne 


Upper Gastrointestinal 10-24 


adenocarcinoma and 39 (36-4 per cent} had squamous cell carcinomas. 
Three patients died in hospital following surgery giving an in-hospital 
mortality of 28 per cent. Patients were subdivided according to stage and — 
the 2-year, 5-year and median survival are given below: | 





2-year 3-year Median 
Stage survival % UPORAN are) (montis) 
Carcinoma in siu 100 100. 548 
I 82* §2* >48 
iHa 46 43 39 
Hb 69 27 28 
HI A 29 19 | 17 
Node negative 70 52 >48 
Node postive 35 19 19 
Overall 52 35 26 





#100% F 30-day mortality excluded. 


Conclusion: Excellent survival can be achieved following surgery for 
oesophageal carcinoma and surgery with or without neo-adjuvant: 
chemoradiotherapy is the gold standard for treatment of oesophageat 
cancer. 
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“ne surgical impact of adhesions 


M.S. Wilson’, H. Ellis’, M.C. Parker’, D. Menzies’, BJ. Moran’, 
J.N. Thompson“ ? A. McGuire’, F. O° Brien’, S. Buchan’ and 

A M.Crowe? 'Royal Preston Hospital, Lancashire, “United 
Medical and Dental Schools, London, “Jovce Green Hospital, 
Kent, “Colchester General Hospital, Essex, “North Hampshire 
Hospital, Hampshire, °Chelsea and Westminster Hospital, 
Lendon, C ity Universify, London. "Information and Statisties 
Division, NHS in Scotland, ’Strategen Ltd, Disease and Therapy 
Management 


Background: This study aimed to determine the long-term morbidity 
associated with postoperative adhesions following open abdominal and 
pelvic surgery. 

Method: Scotland's NHS hospital admissions are recorded by the 
Seottish Patient Record Linkage system. This system allows detailed 
analysis of hospital activity throughout Scotland including follow-up of 
individual patients. It has sophisticated accuracy checks to ensure the 
quality and totality of the dataset. The total number of individua.s who 
underwent an open abdominal or pelvic procedure in 1986 was defined. 
Disease GICD9) and procedure (OPCS3/4) codes for adhesion-related 


problems or reoperations that might be complicated by the presence of 


achesions were identified. For the purposes of the study only codes for 
Bey ae eer A ompneangs were elered (e.g. ooma Dowel 


E a had an ok and oD see i pete ‘cide 
to postoperative adhesions over the next 10 years. The study was steered 
by a muludisciplinary panel of surgeons, gynaecologists and health 
economists, 
Results: In 1986, a total of 29788 patients had surgery in Scotland that 
was considered likely to cause adhesions. During the next 10 years 10325 
individuals (34-7 per cent) required one or more readmissions for surgical 
or medical treatment for conditions either related to adhesions or -nvolv- 
ing a reoperation which could be complicated by adhesions, 2! 342 surgi- 
cal or medical readmissions were identified in these patients: 1169 (5-5 
per cent} of these admissions were identified as a direct result of ebdom- 
inal or pelvic adhesions (3-9 per cent of all initial operations). Thes con- 
stituted a large clinical burden throughout the study period. Considerable 
rariation in the rates of readmission was seen when the site of the initial 
surgical procedure was analysed. 





Readmissions directly 
attributable to adhesions 


Total no.. Total & of all “ of initial 


She of No. 

inal surgery paneis readmissions number readmissions surgery 

pula! G [2585 8861 627 7 50 

Upper GI and 8714 7048 32] 4-6 37 
‘ather abdominal’ 

Gynaecological RARO 5433 221 4-1 2-6 

Total 39 788 21342 169 5.45 3-9 





Cenclusion: The study provides the first epidemiological assessment of 
post-surgical adhesions and using an extremely conservative view, the 
impact of adhesions, both medical and surgical, is considerable, with 5-5 
per cent of readmissions over a [0-year period directly attributeble to 
adhesions. The full impact of adhesions, including their effect on subse- 
quent surgery, is likely to be considerably greater and extensive research 
is in progress to inv estigate the burden further. 
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External oblique aponeurosis nerve entrapment as a cause of 
groin pain in the athlete 


P. Ziprin and MLE. Foster East Glamorgan Hospital, 
Pontypridd, East Glamorgan 


Background: Groin pain in sportsmen is a common diagnostic and 
management problem. We describe the findings and results of surgical 
exploration in 25 athletes. 

Method: All patients were male, age range 20-35 years, and had had 
failed conservative management. All groins were explored via an inguinal 
incision. The patients were reviewed with regards to pain, function, and 
their own subjective assessment of the operation. 

Results: Nineteen cases were unilateral and six were bilateral. In one 
patient an occult inguinal hernia was found, and one patient had a patent 
processus vaginalis. In all patients defects were found in the external 
oblique aponeurosis through which neurovascular bundles, which contained 
the terminal branches of the ihohypogastric nerve, passed. These defects 
were closed after division of the neurovascular bundles. The mean delay 
from the time of injury to referral was 29-3 weeks (range 4-79 weeks) dur- 
ig which each patient had unsuccessful conservative treatment. The mean 
follow-up fer the patients was 20-6 months (7~S6 months). Postoperatively 
no pain or only mild pain was experienced in 28 groins and the function 
had improved in all. Eighty-eight per cent of the patients described the 
operation result as good or excellent with all of the patients returning to 
full sporting activities within 11-6 weeks (range 4-20). 

Conclusion: We believe that athletes’ groin pain may be due to nerve 
entrapment in the lower part of the external oblique aponeurosis. We 
suggest that an awareness of the symptomatology and the benefits of 
surgery may lead to early surgical exploration and, therefore, early 
resumption of sporting activities. 
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Driver reflex times following open and endoscopic ‘tension free’ 
hernia repair 


D.M. Wright, M.G. Hall*, C.R. Paterson and P.J. O'Dwyer 
University Department of Surgery, Western Infirmary, and 
*Department of Physiology, University of Glasgow, Glasgow 


Background: One of the most frequently asked questions following 
inguinal hernia repair is when the patient can return to driving a car. The 
current recommendation, based on a study of plication darn-type repair, is 
that the patient should not drive for 10 days. 

Method: The aim of this study was to measure both hand and foot reac- 
tion times in a car simulator. Sixty-four patients randomized to open and 
endoscopic *tenston-free’ hernia repair were studied. The reaction times 
were measured preoperatively and at 1, 3 and 6 days postoperatively. 
Results: There was no difference between the groups in age, sex or site 
of hernia. No significant difference was found in hand reaction times 
between the groups on each of the postoperative days. The mean changes 
in foot reaction times are shown below in milliseconds and are expressed 
as positive (slower) or negative (faster) in relation to preoperative values. 





Day ale EaeECOpIY, P value 
| 30-6 -42 0-01 

3 32.5 ~10-4 0-003 
6 -7-0 -169 0-27 





Rr | Suro Vol RA Suinnl f beea 100000000, 


Conclusion: The significant decrease in reaction times in the open group 
at days | and 3 appears to be due to a combination of a delay in response 
caused by analgesics and an increase in the transfer time due to discom- 
fort from the operation site. These results provide objective evidence that 
endoscopic hernia repair allows a faster return to normal activities than 
open ‘tension-free’ repair. Patients undergoing open or endoscopic 
‘tenston- free” inguinal hernia repair can return to driving within | week of 
operation, © ` 
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Dynamic magnetic resonance imaging: a new diagnostic 
modality for groin pain? 


S.W.T. Gould, G. Lamb, N. Vaughan, W. Gedroye and A. Darzi 
Academic Surgical Unit and Interventional MRI Unit, Imperial 
College meee of Medicine at St Mary's Hospital, London 


Background: Pxisting diagnostic modalities are either invasive or insuffi- 
itive to distinguish reliably occult inguinal hernia from muscu- 
jury as a cause of groin pain. This may result in a high 
negative surgical exploration rate. The aim of this study was to develop a 
non-invasive dynamic magnetic resonance (MR) technique to differentiate 
these lesions, 
Method: 













n patients (nine men, two women; age range 29-73 
years; median age 43 years) were studied in a 0-5 T General Electric 
Signa SP interventional magnetic resonance (IMR) unit. One patient 
had a persistent painful groin swelling 3 months after open mesh hernia 
repair and 10 presented with groin pain without physical signs (one had 
had a previous inguinal hernia repair). Static imaging [TI fest spin 
echo (FSE), fast gradient recalled (FSPGR) and short tau myversion 
recovery ( STIR)] was performed supine for detailed anatomical exami- 
nation and differentiation of structural from inflammatory lesions. 
Dynamic real. time imaging (FSPGR, acquisition time 2s) was then per- 
formed supine, kneeling at rest and during a Valsalva manoeuvre to 
assess inguinal canal integrity with muscular exertion in a physiological 
position, > ` 

Results: All patients tolerated the procedure. In the 10 without physical 
signs, imaging. revealed one indirect sac (male, 30 years) and one regur- 
rent direct sac (male, 60 years). Defects in the fascia transversalis were 
clearly delineated and the sacs could be seen herniating through these 
defects on Valsalva manoeuvre. STIR images in these cases were normal. 
Seven others. demonstrated high signal on STIR images in the posterior 
rectus muscle, ‘conjoint tendon or at the pubic insertion of the inguinal lig- 
ament. No hernial defect was demonstrated in these cases. These findings 
were consistent with musculotendinous injury. No abnormality was 
demonstrated. i in the final case with groin pain (male, 24 years), The lesion 
in the patient with persistent groin pain and swelling after previous repair 
was demonstrated to be a cord haematoma and not a recurrent hernia by 
high signal | on and er imaging. 


pead PAN can detect and differentiate occult groin ERA 
from musculotendinous injury. This may reduce the high negative surgical 
exploration rate for such patients in the future. 


General ms 


Shouldice inguinal hernia repair revisited: a prospective, 
randomized trial of non-absorbable versus absorbable suture 


F.G. Bergin, H. B. Devlin and E.L. Gilliland North Tees General 
Hospital, ee -Tees, Cleveland 


Background: “This study aimed to assess the efficacy of long-term 
absorbable (Maxon: polyglyconate) suture compared with standard 
absorbable ( rolene: polypropylene) in shouldice inguinal herniorraphy. H 
further aimed to revisit a standard method of repair and assess recurrence. 
parnculariy with reference to type of suture and grade of surgeon. 
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Method: Patients undergoing elective repair of inguinal hernia were ran- 
domized to have either non-absorbable (Prolene) or absorbable (Maxon) 
suture as part of a standard shouldice procedure. All operations, if not 
performed by a consultant surgeon, were done by a junior after a suitable 
period of instruction in the technique as used at this hospital. Most repairs 
were as day cases. All patients were followed up at 6 weeks, 6 months, | 
year and 5 years postoperatively to assess complication and recurrence 
rates, , 
Results: Almost 400 patients have been entered into the trial of whom 
339 were available for the study. Mean age was 57-2 years, range 19-88. 
Most were men (327) and 62 (19 per cent) were smokers. Two hundred 
and twenty (64-9 per cent) were day patients; 170 operations were per- 
formed by a consultant, 130 by a registrar, five by a staff surgeon and 34 
by a senior house officer. One hundred and sixty-two had Maxon while 
177 had Prolene. So far, 301 patients (88-8 per cent), have been followed 
for at least | year. The complication rate has been acceptably low with 
wound pain on first outpatient visit being the most common problem (5 
per cent). There have been five recurrences (1-4 per cent) but no differ- 
ences between either suture. Grade of surgeon did not alter outcome. 
Conclusion: Shouldice repair of inguinal hernia remains a very effective 
operation which can be performed as day cases with acceptably low com- 
plication and recurrence rates in a district hospital. Type of suture or 
grade of surgeon, once properly taught, did not adversely affect outcome 
in this study. 
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Cyclical or continuous peripheral parenteral nutrition: a 10-year 
review 


R. Sowdi, M.D. Palmer, C.J. Mitchell and J. MacFie Combined 
Gastroenterology Unit, Scarborough Hospital, Scarborough, 
North Yorkshire 


Background: Peripheral parenteral nutrition (PPN) is usually prescribed 
as a 24-h continuous infusion. However, cyclical administration may be 
associated with a reduced venous morbidity. 

Method: Retrospective review of 10 years’ nutritional practice in a dis- 
trict general hospital comparing morbidity of cyclical and continuous 
infusion of PPN. 

Results: A total of 694 patients received PPN, as a continuous infusion in 
455 (66 per cent) and cyclically over 12h in 234 (34 per cent). Catheter- 
related sepsis occurred more frequently in the continuous than in the 
cyclical group (9-2 per cent versus 0-4 per cent, P< 0-02). Phlebitis was 
twice as common in the continuous PPN group compared to cyclical infu- 
sion (5-9 per cent versus 2-8 per cent). Fluid overload occurred in $I 
patients (7-3 per cent) in the series and was unrelated to infusion method. 
There were biochemical differences between the two groups. 

Conclusion: Morbidity is higher with continuous infusion than with 
cyclical infusion. Cyclical infusion is the optimal method of giving PPN 
to gastroenterological patients. 
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The treatment of subungual melanoma with isolated limb 
perfusion: a 10-year experience 


A.J. McKay, M.K. Lingam and R.M. MacKie* Department of 
Surgery, Gartnavel General Hospital and *University 
Department of Dermatology, Western infirmary, Glasgow 


Background: Subungual melanoma is rare and reports in the world 
literature of treating this condition with isolated limb perfusion (ILP) are 
limited. We present our 10-year experience of this condition. 

Method: Thirty-two patients (14 men, 18 women) were treated with digi- 
tal amputation and ILP using melphalan and mild hyperthermia. The 
disease was staged according to the M. D. Anderson Classification. 
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Results: Stage I (21 patients), stage IIA (four patents), stage IIB (three 
patents) and stage IAB (four patients) made up the study group. 
Nineteen lesions were on the foot and 13 on the hand. There was nc oper- 
ative mortality Of 21 patients with stage I disease, at mean follow-up of 
46 months, 14 are alive and disease free and one is alive with dsease. 
Five patents with stage I disease have died of dissemmated disease and 
one was disease free at death from another cause However, the prognosis 
in stage II patents is poor, with only two survivors at 18 and 28 months. 
Conclusion: It appears that ILP using melphalan and mild hyperthermia 
confers no additonal survival benefit over appropnate surgery in stage I 
disease It does not significantly reduce disease-free suvival in stege MI 
disease 
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A phase II evaluation of the Marlex plug hernia repair 


R. Fisher, M. Hartley, J. Winstanley and G. Poston Royal 
Liverpool University Hospitals, Broadgreen and Liverpool 


Background: Lichtenstein and laparoscopic inguinal hernia repars, 
whilst an improvement on previous techniques, have associated postop- 
erative pain, expense, and complications, including intraperitoneal 
trauma A new technique for inguinal and fermoral bernise involves 
insertion of a Marlex plug into the bernial orifice, with a modified mesh 
overlay. 

Metbod: Minimally mvasive, through a 4cm incision, and extrapert-oneal, 
a Marlex plug requires non-periosteal absorbeble stay sutures only A 7- 
month phase I trial was conducted on 40 patients (39 men, | woman, 
median ape 64 years [range 26-90)). 

Results: 


Inguinal herna 37 (24 mdrect, 12 dct, 
| directo-mdurrect) 

Femoral berma 3 

General anaesthetic 22 

Local anaesthetic 17 

Spinal anaesthetic | 

Median operation ime (range) 35 (7-59) min 

Median duration hospital stay (rage) 24 (8-95) b 

Median days unt! totally pain free (range) 6 (1-77) days 

Medun return to normal activity (range) 10 (1-84) days 

Median retum to work (range) 28 (3-56) days 


Complications mecluded three haematomas, conservatrvely managed and 
one failure of resolution of preoperahve symptoms. There were no recur- 
rences. Our results indicate that the plug repair is munimally invasive, 
quick, and gives excellent overall patient satisfaction 

Conclusion: Patients are rapidly pain free, facilitating early return to nor- 
mal activity. We believe a phase II randomized controlled trial of plug vs 
Lichtenstein repair is now needed. 
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How much do trainers train? An objective assessment 


P.R Dikka, RJ. Aitken, S.J. Nixon and TJ. Crofts Eastern 
General Hospital and Western General Hospital, Edinburgh 


Background: The aim of this study was to assess consultant supervision 
in general surgery. 

Method: Detruls of trainee expenence and consultant supervision for five 
general surgical operations performed under 17 consultants were remeved 
from a prospective database 

Results: Consultants assisted trunees in only a small proporton of the 
available operations. Supervision by individual consultants varied widely 


Consultant asatsting 
eeaeee Unsupervised 
Registrar SHO trance 
No [mean % [mean % [mean % 
Operation operahons (range)] (range)} (range)] 
Inguinal berms 740 6 (-18%) 10(0-52%) 50 (690%) 
Vertscose vems 719 10 (0-42%) 7 (0-28%) 40 (5-100%) 
Right benucolectonry [50 31 @-52%) 3 0-2% 34 (0-100%) 
Hartmann’s 43 21 (0-60%) 0 23 (60-67%) 
Laparoscopsc 552 27 (14-65%) 5(0-17%) 28 (14-65%) 
cholecystectomy 


Conchusion: This study suggested many potental training opportunities 
were not used. The variation in consultant supervision suggests a minimal 
level of training should be defined 
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Corneal contamination during laparoscopic cholecystectomy 


P.A. Super, J.M. Simms* and C.J. Stoddard Royal Hallamshire 
Hospital, Sheffield, and *Chesterfield and North Derbyshire 
Royal Hospital, Chesterfield 


Background: This study aimed to assess whether contammation of the 
comea during laparoscopic cholecystectomy may occur. Infective agents 
such as human ummumodeficiency virus, hepatrus B and C have all been 
implicated ın blood-bome transport from patents to medical staff, of 
these, hepatitis B has been documented as transmitted by corneal contam- 
ination in a non-smgical case, 

Method: Piotectrve glasses were worn by a singles operator for 20 coe- 
secutive laparoscopic cholecystectommes. The length of procedure and 
awareness of operator to facial splashes was recorded before inspection of 
the lenses. The number of droplet splashes was counted at the end of the 


operation 

Results: 

Outcome (patents) Mean droplets Surgeon aware Surgeon unaware 
Splashes ]4 42 (range 1-12) 1 operation 13 operations 
No splazhes 6 


Splashes over the glasses occurred m 14 operations (70 per cent). In those 
cases where splashes occuned there was a mean of four droplet marks 
(range 1-12) The operator was only aware of facial splashes in one 
patient (7 per cent) where splashes had occurred on the glasses. 
Conciusion: There 1s a real risk of commeal contammation during laparo- 
scopic cholecystectomy We recommend that surgeons and assisting 
theatre staff wear eye protection during all laparoscopic procedures. 
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Delays in emergency surgery: a prospective audit 


E. Shah, P. Ogbue and H.M. Adair The Ipswich Hospital NHS 
Trust, Ipswich ` 


Background: National Confidential Enquiry into Perioperative Deaths 
(NCEPOD) guidelines suggest that our provision of emergency surgical 
treaiment needs to be improved The objective of this study was to assess 


emergency 
Method: A single surgical firm audited all its emergency operabons over a 
3-month period, the findings were discusaed at the departmental audit meet- 
ing and changes in climeal practice mmplemented over the followmg 2 
months The same firm then re-audited rts emergency operations over a sub- 
sequent 3-month penod Significant delay was defined as a time lapse of 
more than 2h between the decision to operate and actual troe of the panent 
entering theatre. Between the two audits, the surgical rota was altered so 
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that there \ was Palas a surgeon of appropriate grade available for emer- 
gency Surge 
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gmi-emergencies “only. The ne loop was closed. 

otal number of patients in the two analyses was 45 and 54. 
pnitial audit revealed Senta delay in 26 (58 per cent): 
e staff in nine (35 per cent) cases. 
eon 
delays fel jE 
cent of operations were done between 0900 and 1700 h, and this rose to 
45 per ce completing the audit cycle. 

Conclusion: These are problems that beset most district general hospitals. 
Our study has shown that a dedicated emergency theatre team as well as 
co-operation between surgeons, anaesthetists and theatre staff can improve 
clinical standards. 
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This study aimed to assess the role of the visceral slide 


nds. 
a 7- -MHz a array ultrasound transducer the movement of the viscera 
directly beneath the abdominal wall is measured during exaggerated res- 
piration. A slide of 2-5 cm of the viscera relative to the abdominal wail is 
considered | jormal, hile a slide of iem or less implies tethering of the 





viscera to the back of the abdominal wall and 1s strongly suggestive of 


adhesions. ` 

Results: A total of 36 visceral slide ultrasound scans have been per formed 
on 28 patie ts, of whom I8 had been referred for assessment of chronic 
abdominal pain attributed to adhesions. The remaining patients had laparo- 








tomies as part of a study into a new bioresorbable anti-adhesion mem- — 


brane. Fifte: 
formed pos 
of 6 weeks 
previous ab 
was uncert 
region where 
these 15 patients went on to laparotomy and division of adhesions. In the 
seven patients with a definitive scan result, the visceral slide technique cor- 
rectly identified the absence or presence of adhesions in five patients and 
was partially correct in two patients. There were 19 postoperative scans. 
Nine scans were performed in patients following laparotomy and division 
of adhesions. Bight out of the nine scans were negative for adhesions. The 
one patient with a positive adhesion scan after laparotomy was also the 
only patie report a worsening of his symptoms. 

Conclusion: The visceral slide technique is a rehable, quick and non- 
invasive method for assessing the presence of abdominal adhesions to the 
undersurface of previous laparotomy wounds. It also has a potential role 
m eva luating the effectiveness of adhestolysis surgery. 


scans were performed preoperatively and 19 scans were per- 

eratively. The postoperative scans were performed at a mean 
f the 15 preoperative scans. six suggested adhesions to the 
minal wound. five no adhesions present and in four the result 
_ The uncertain results were in wounds in the suprapubic 
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General a 
24-hour access to a surgical database on CD-ROM has both 


educational and patient management benefits 


C.J. William $, K.J. O'Flynn and N.A. Scot Department af 
Surgery, | lope Hospital, Salford 










Backgrounä The aim of this study was to determine whether 24-h access 
to current surgical literature via a personal computer CD-ROM is of ele- 
vance to the unior surgeon managing acute surgical referrals. 
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This surgeon was released from other commitments such as ` 


entifying intra-abdominal adhesions to the undersurface of 


visceral slide technique has recently been described. Using | 


he effects of exaggerated respiration are minimal. Eleven of 
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Method: Over a 2-month period, a single basic surgical trainee assessed 
§3 acute surgical referrals. Silver Platter software was used to search the 
Medline database using one or two keywords for relevant information that 
would be of educational value and enhance patient management. 

Results: Forty-nine per cent of database enquiries were made outside the 
hours 1700-0900. Thirty-eight per cent of all enquiries increased trainee 
knowledge and a further 17 per cent changed patient management. Forty- 
five per cent of searches did not reveal useful information. The most 
frequent enquiries regarded symptom aetiology (38 per cent), choice of 
antibiotics (13 pi cent) and complications (19 per cent). 

Conclusion: 24-h access to a surgical database on CD-ROM is a practical 
tool for the on-call basic surgical trainee and was found to have a large 
educational value together with a smaller but significant role in enhancing 
pateni management. 
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Artificial neural networks for the prediction of recurrence of 
oesophagogastric junction cancers 


J. Wayman, S. Dresner, R. Naguib*, S.A. Raimes and 

S.M. Griffin The Qesophage-Gastric Cancer Unit and 
“Department of Electrical and Electronic Engineering, University 
of Newcastle upon Tyne, Newcastle upon Tyne 


Background: Identification of patients who are destined to suffer early 
recurrence, following radical surgical resection of cancer of the 
oesophago-gastric junction, is important to rationalize management decis- 
ions. We evaluate the ability of an artificial neural network to predict, 
using preoperative information alone, those patients destined to have 
recurrence within | year of surgery. 

Method: Data from 103 patients undergoing potentially curative resec- 
tion of adenocarcinoma of the oesophago-gastric junction were collected 

prospectively. A three-layer artificial neural network system was used. 
Preoperative data included gender, age, site of cancer, planned operative 
approach (two-stage Ivor-Lewis oesophagectomy, transhiatal, transab- 
dominal gastrectomy with or without splenectomy or pancreatectomy) 
and grade of cancer from biopsy specimen were used as input variables. 
A separate network was designed for use with selected additional post- 
operative variables including depth of invasion, neural invasion, vascular 
invasion, resection margin clearance, positive longitudinal resection lines, 
nodal status and total number of lymph node groups involved. Forty- 
three patients were used to train the network and 60 were used to test the 
system. 

Results: Five patients in the test group developed recurrence. This was 
correctly predicted in all cases using preoperative data alone. Specificity 
was 60 per cent and accuracy 63 per cent. By including postoperative 
variables, sensitivity was maintained at 100 per cent but specificity and 
accuracy increased to 73 per cent and 75 per cent, respectively. There was 
a strong correlation between the predictive value of pre- and postoperative 
findings in individual patients (correlation coefficient = 0-6333: 
P< 00H 

Conclusion: Artificial neural networks are able reliably to predict, even 
with limited clinical preoperative information, patients destined to fail 
when treated by surgery alone. This approach may have a role in assisting 
clinicians to achieve more appropriate selection of patients for surgery 
and neo-adjuvant therapy. 
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Neural networks as an aid in the diagnosis of acute appendicitis 


P. Ziprin, S.W.T. Gould and G. Glazer $t Mary's Hospital, 
London 


Background: The aim of this study is to assess the effectiveness of a 
neural network in the diagnosis of acute appendicits in patients present- 
ing with right tac fossa (RIF) pain. 

Method: Retrospective data, with regards to age, sex, symptoms, signs 
and upvesiigations as previously used in other scoring systems, of [5 
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patients with acute appendicitis and 15 patients with histologically normal 
appendices presenting with RIF pain were used to train the Weigatless 
Advanced Neural Device. The symptoms, signs and investigations that 
were used were migratory RIF pain, nausea, anorexia, RIF tenderness, 
rebound tenderness, temperature, white cell count and differential. All 
patients had a preoperative diagnosis of acute appendicitis. The reural 
network was then tested with 20 further patients with a known diagnosis 
of a normal or an inflamed appendix with varying retinal coverage and 
number of neuronal inputs. 

Results: The neural network was shown to have a 100 per cent specificity 
and sensitivity in the diagnosis of acute appendicitis using these data, 
which compares favourably with other diagnostic aids and scoring sys- 
tems. These results were repeatable each time the network was bwh. It 
was shown that the neural network was able to reach the diagnosis with 
greater confidence when increasing numbers of neuronal inputs were 
used: confidence range with four neuronal inputs was 0-9 per cent and 
3-30 per cent with eight inputs. Confidence was further improved with 
random neuron coverage when compared to horizontal coverage. 
Conclusion: We have shown that this neural network can distinguish 
between patients with and without acute appendicitis presenting with RIF 
pain who underwent surgical exploration. Further evaluation will be 
required to determine if n can predict which patients presenting to the 
Accident and Emergency Department with acute RIF pain will require 
Surgery. 
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Artificial neural networks for the prediction of outcome 
following surgery for gastric cancer 


P.J. Drew, L. Bottaci, P. Magee, LM.C. Macintyre, M.J. Kerin, 
JRT. Monson and G.S. Duthie The University of Hull 
Academic Surgical Unit, Castle Hill Hospital, Hull & Western 
General Infirmary, Edinburgh 


Background: An artificial neural network (ANN) is a form of artifi- 
cal intelligence that is able to learn non-linear relationships between 
data and use this knowledge to answer questions about further data to 
which it has not been exposed. We decided, therefore, to compare a 
neural network analysis with the traditional statistical approach for the 
prediction of outcome following surgery for gastric cancer. 

Methods: ANNs were designed with 60 input variables in the first 
layer, 0, 2, 3, 4, 5, 6, 7, 15, 20, 25 or 30 hidden ‘neurones’ in the 
second layer and a simple positive negative output. Data from 183 
patients were utilized: 133 to train and 50 to validate each ANN for 
the prediction of death at 12 months. The neural networks were then 
compared against traditional multivariate analysis on 10 randomly 
selected validation data sets. 

Results; The ANNs achieved a mean sensitivity of 0.62 (range 
0.61-0.65) and a specificity of 0.77 (range 0.73~-0.79) with a mean 
overall accuracy of 0.71 (95% C.I. 0.57-0.83) as opposed to the tradi- 
tional multivariate analysis which achieved a mean sensitivity of 0.56 
(range 0.43-0.79) and specificity of 0.68, range 0.52-0.85 with a 
mean overall accuracy of 0.62 (95% C.I. 0.49-0.75). There was no 
statistically significant difference between the two methods of analysis 
although the ANNs were significantly more robust and consistent in 
their prediction. 

Conclusion: The failure to improve on the accuracy of the tradi- 
tional linear statistical methods may be due to either too small a learn- 
ing set, too simple a problem or the absence of any underlying pattern 
in the data and further work is therefore required. This accepted, in 
practical terms, ANNs are able to provide a more consistent method of 
prediction of outcome gastric following gastric cancer surgery. 
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The effect of intraoperative autologous leucodepletion upon 
leucocyte counts and levels of neutrophil activation 


SP Cavanagh, A. Rawstron, M.J. Gough and 
S. Homer-Vanniasinkam The Vascular Surgical Unit, The 
General Infi irmary at Leeds, Leeds 








Background: Neutrophils (PMNs) are integral to the pathogenesis of 


ischaemia reperfusion injury (IRI) and PMN depletion by both mechanical 
and immunological methods has been shown to ameliorate this injury in 
animal models. A clinical assessment of these techniques has not been 
performed, 

Method: In 10 patients undergoing limb salvage surgery. the effect of 
PMN depletion (using a double-lumen femoral venous catheter. extracor- 
ire’ i leucocyte filter, ang flow rates m 200 ml/min for eat 







usion, 4h, 24h, 3 and 6 days (Ty. Ts. Tag. Tap. Ter). 

IN were effectively depleted from the filtered blood from 
"AL (range 2.55-5-75) [median and IQR} to 0-72 10/4 (0-42- 
1-30) [P= 0-002), and 1-08 10°/L (0-10-1-89) [P= 0-012] es 5 
and 15 min of Suen respectively. Monocyte counts also fell from 
0-30 x 10°AL (0-20-0-46) to 0-03 x 10°/L (0-0-20) [P= 0-004} at 3 min and 
0-075 x 10°/L. (0:03-0-10) [P=0-09] at 15 min. Similarly lymphocyte 
counts were reduced from 1-45 x 10°/L (1-09-1-9) to 0-1 x 10°/L (0-08- 
0-22) at 5 min and 0-95 x 10°/L (0-58-1-3) at 15 min (P<O0-0001 at both 
points). PMN adhesion molecule expression was always lower in filtered 
patients (both FEM and PER), and was significant for CDIIb at T,, FEM 
(P<0-0001),. T, PER (P=0-0195), T,, FEM (P=0-0012) and Tp 
(P= 0-0140). The reduction in CD18 expression was significant at Ta PER 
(P<0-0001) and Ta, FEM (P=0-0311), while falls in L-selectin were 
significant at T, PER (P=0-0072), Levels of MPO were higher in the 

filter group-at Ta FEM (P<0-0001) and T, FEM (P< 0-0001). 

Conclusi his: novel study of intraoperative PMN depletion shows a 
favourable reduction in activated neutrophils, that may ameliorate IRI, 
The incidence of infective complications, amputation and death were com- 
parable between the two groups. In patients undergoing limb revascular- 
ization, this technique i is safe, and the results suggest that further investi- 
gation is warranted. 
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vasi ‘jurgical intervention following complications of 
cardiovascular radiology: 13 years’ experience in a single 
centre 


D.R. Lewis, R.A. Bulbulia, C.D. Irvine, P. Murphyt, A. Jonesy, 
F.C.T. Smith, R.N. Baird and P.M. Lamont Departments of 
Surgery and Radiology, Bristol Royal Infirmary, Bristol 


Background: This study investigates incidence and outcome of iatrogenic 
radiological vascular complications i in a single vascular unit. Evolution of 
diagnostic” and interventional cardiovascular radiology, along with intro- 
duction of non-surgical therapies for such complications, may have influ- 
enced the number of vascular complications requiring emergency surgery. 
Method: Vascular surgical data were collated from information prospec- 
tively entered on computerized database and case-note review. Radiology 
data were collated from prospective entries in logbooks and a computer- 
ized database. 

Results: A total of 24033 cardiovascular radiological procedures were 
performed between 1984 and 1996 (61 per cent cardiac) with numbers 
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increased annually. During this period 62 patients (40 peripheral; 22 
cardiac) required emergency surgical intervention following radiological 
procedures. Mean (range) age was 62 (1-92) years, male to female 
ratio was 1:1. Number of cases requiring surgical intervention peaked 
in 1989 (0-7 per cent), subsequently reducing annually (0-18 per cent in 
1996}. Sites of vascular injury included common femoral artery (66 per 
cent), brachial artery (7 per cent), iliac artery (6 per cent), popliteal 
artery (4 per cent), other (17 per cent). Eighty-seven vascular surgical 
operations were performed {range 1-6 operations per patient). 
Interventions included thrombectomy/embolectomy (29), bypass graft- 
ing (16), direct repair (27). Seven major amputations were performed 
(two bilateral). Mortality following surgery was 9-7 per cent. Mean 
(irange) inpatient hospital stay was 11:3 (O to 75) days. A Poisson 
regression model indicated a 5 per cent reduction in risk for each suc- 
cessive year of observation, however, this did not reach statistical sig- 
nificance (P=O-16, 95 per cent CI 12 per cent decreased risk, 2 per 
cent increased risk). 

Conclusion: The risk of surgical intervention following diagnostic or 
interventional cardiovascular radiology is diminishing. Surgical interven- 
tion is associated with a high risk of morbidity and mortality. 
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How accurately recorded are OPCS codes for vascular surgery? 


R.B. Galland, T.R. Magee, D.C. Berridge*, G.B. Hopkinson‘, 
M.H. Lewis**, S. Shiralkart and S.D. Parviné Bristol Royal 
Infirmary, Bristol, *St James Hospital, Leeds, *North Staffs 
Hospital, Stoke, **East Glamorgan Hospital and ¿Royal 
Bournemouth Hospital 


Background: Centrally recorded OPCS codes are based upon district 
returns. The aim of this study was to determine the accuracy of this sys- 
tem with regard to vascular surgery. 

Method: Prospectively recorded audit data for vascular and endovascular 
procedures were compared with those obtained from the Department of 
Health and Welsh Office. Five UK hospitals were involved in the study. 
Data were obtained for the 12 months between April 1994 and March 
1995. 

Results: The total number of arterial reconstructions based on audit data 
was 648. Those recorded by the OPCS codes were 477. This represents a 
discrepancy of —26 per cent (range ~13-1-63-8 per cent). When examining 
specific codes, similar discrepancies were seen. For example, in one hos- 
pital 38 AAA repairs were carried out but only two were centrally 
recorded. However, examination of ICD9 codes {relating to hospital 
admissions) for that hospital showed that 38 patients with AAA were 
admitted. A similar wide variation was seen when examining iliac and 
superficial femoral artery endovascular procedures. Despite the discrepan- 
cies of audit and OPCS data, broadly the codes did reflect the relative 
workload of the different hospitals. 

Conclusion: This study shows that there is a marked underestimate of 
vascular workload when comparing central recorded data with that 
obtained from local audit. Marked variation is seen in the accuracy of 
data submitted from different hospitals. 
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The impact of MRSA in vascular graft infections 


I. Nyamekye, L. Phipp, R.A. Bulbulia, P.M. Lamont, R.N. Baird 
and F.C.T. Smith The Vascular Unit, Bristol Royal Infirmary, 
Bristol 


Background: Methicillin-resistant Staphylococcus aureus (MRSA) has 
emerged as a significant pathogen because of resistance to current anti- 
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biotics. Our aim was to determine incidence of, and outcome after MRSA 
vascular graft infections in a single centre over 12 years. 

Method: Patents undergoing arterial bypass procedures since Jaauary 
1985 were identified from a computerized database. Case notes of patients 
with graft infections were analysed for potential risk factors. Limb and 
patient outcome were analysed with respect to primary operation. graft 
type and bacterial culture. 

Results: A total of 2096 bypass operations were performed. Thiry-six 
graft infections occurred in 30 men and six women after a median of 8 
months (range 10 days-7 years). Fifteen patients were operated cn for 
claudication, 14 for critical ischaemia and seven for an aneurysm. Of 25 
monocultures, seven were MRSA. MRSA also occurred in two patieats as 
‘part of a mixed culture. The primary operations were 17 aortic, 10 infra- 
inguinal and nine extra-anatomic grafts. Eight patients had percutaneous 
transluminal angioplasty, 23 had dacron and five vein grafts. Death was 
most commen after aoruc graft infection (8/17) and dacron in graft nfec- 
tion (13/23), while amputation was more likely to follow infrainguinal 
infection (4/10) and vein graft infection (3/5). There were three ceaths 
and three amputations in nine patients with MRSA infection compared to 
five deaths and two amputations in [2 patients with non-MRSA sraphy- 
lococcus aureus infection. 

Conclusion: MRSA is now a common cause of vascular graft infectoon in 
this hospital but the prognosis for hfe and limb is not worse compared to 
graft infections with non-MRSA bacteria. 
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Randomized trial of rifampicin-bonded Dacron grafts for extra- 
anatomic vascular reconstruction: early results 


B.D. Braithwaite, J.D. Beard, S. Darke. B. Davies, B.P. Heather. 
R.B. Galland, S. Parvin and J.J. Earnshaw Gloucestershire 
Royal Hospital, on behalf of the Joint Vascular Research Group 


Background: Serious infection complicates a small proportion of pros- 
thetic vascular grafts and usually follows implantation of bacteria at the 
time of graft insertion. The aim of this study was to determine whether 
the use of a mfampicin-bonded gelatin-coated Dacron graft (Gelseft or 
Gelseal, Vascutek Lid) could reduce the rate of mfective complications 
after bypass. 

Method: In a multi-centre study involving 14 vascular units. 257 
patients underwent extra-anatomic bypass (femorofemoral 149; 
axilotemoral 80, cross iliofemoral 28) for claudication 46 per cent, 
ischaemic resi pain 28 per cent, gangrene 20 per cent or acute ischaemia 
6 per cent. There were 178 men and 79 women. median age 69 years, 
range 43-92. 

Results: One hundred and thirty-two patients (51 per cent) hed no 
ecognized risk factors for wound or graft sepsis: 82 (32 per cent) had 
one and 43 (17 per cent) two or more risk factors. Patients were ran- 
domized i:i using sealed envelopes to mfampicin bonding (1 mg/ml 
rifampicin soak for 15 min prior to insertion) or controls. Routine > shot 
antibiotic prophylaxis was administered according to local pratocol, 
Follow-up is complete to | month. One hundred and twenty-three 
patients had rifampicin-bonded grafts and 34 were controls. No side- 
effects were noted from Rifampicin bonding. A total of 200 patients 
made an uncomplicated recovery [77 per cent bonded vs 78 per cent 
controls, P= 08287 (7° test)]. Median duration of hospital stay was 
similar in both groups: 10 days, range 1-79. There were 18 (7 per cent) 
penoperative deaths (9 per cent bonded vs Sper cent controls. 
>= (}-2432). There were two early graft infections (both in the unbended 
group} Rifampicin-bonded grafts had the following advantages: reduced 
total incidence of wound complications, e.g. erythema/discharge/dehis- 
cence (16 per cent vs 22 per cent, P= 0-251}, reduced need for a post- 
operative course of antibiotics (13 per cent vs 18 per cent. P=0-2788) 
and fewer patients with delayed hospital discharge (7 per cent vs FI per 
cent. P= 0-4077) 

Conclusions: Despite the fact that the main advantage of antibiotic sond- 
ing is expected to be a reduction in late graft infection, there were educ- 
tions in minor postoperative infective complications which alone may 
justify the (small) expense of rifampicin bonding. 
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The surgical management of renal artery stenosis in 
children 


R.T.A. Chalmers, A. Dhadwal. J. Deal*, M. Snell and 
J.HIN. Wolfe Vascular Surgery Unit and “Department of 
Paediatric Medicine, St Mary's Hospital, London 


Background: The aim of this study was to assess the outcome of treating 
paediatric renovascular hypertension surgically. 

Method: The study was a retrospective analysis of recent experience at 
one teaching hospital. 

Results: There were nine young patients, median age 19 vears (range 
3-22). Presentation was asymptomatic hypertension (4), headache (3). 
claudication (1) and hypertensive encephalopathy (1). Initial median 
diastolic pressure was 100 mmHg (range 90-115); systolic pressure was 
l60mmHe (range 130-185). Four had ECG changes of left ventricular 
hypertrophy. Arterial lesions were: isolated renal artery stenosis (6). 
mid-aortic syndrome (2), neurofibromatosis (1). Median time from diag- 
nosis lo treatment was 7 months (range 3~36). Balloon angioplasty was 
successful in one patient and failed in two, Operations performed 
included aorto-renal graft using saphenous vein/internal iliac 
artery/dacron (3), aorto-aortic graft with simultaneous renal revascular- 
ization by vein graf/direct reimplantation (2), spleno-renal bypass (1). 
renal autotransplantation (1). All patients were normotensive at dis- 
charge. Median follow-up was 2 years (range 2 months—I] years). 
Median time to stopping antihypertensive medication was 6 months 
(range 0-23). One patient needed secondary surgical intervention after 9 
years for recurrent hypertension (patch to coeliac origin stenosis in 
patient with spleno-renal bypass). One 8-vear-old girl with mid-aortic 
syndrome is currently awailing surgery. 

Conclusion: Renal revascularization for hypertension in the young patient 
is effective and durable. We advocate early intervention rather than walt- 
ing for systemic manifestations. 
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The local delivery of rifampicin from a collagen carrier for the 
control of prosthetic infection 


G.G. Kane, D. Brown and P.E. Watkins Medical 
Countermeasures, CBD Porton Down, Salisbury, Wiltshire 


Background: The aim of this study was to evaluate the efficacy of 
locally delivered rifampicin in controlling experimental infection of pros- 
thetic materials. 

Method: Under general anaesthesia the carotid sheaths of six sheep were 
contaminated with 10° colony-forming units Staphylococcus epidermidis. 
Six hours later strips of sterile collagen (dry weight 0-5 ¢} were soaked in 
imi of a [Ome/mi solution of rifampicin. One strip was placed into each 
wound alongside sections of sterile Dacron and PTFE. Blood samples 
were taken up to 5 days after surgery (fo measure rifampicin levels by 
means of a bacteriological inhibition assay) and wounds were re-explored 
at day 5 and day 14. 

Results: Syscemic levels of rifampicin were detected up until 24h post- 
implantation with maximal systemic levels (mean 0-35 pg/ml) recorded 
between 6 and 12h post-implantation. At day 5 wounds and graft material 
were bacteriologically sterile in 5 of 6 animals. At day 14, all wounds 
were sterile. Collagen removed at day 5 had detectable levels of 
rifampicin, but this was not present at day 14. 

Conclusion: This method of drug delivery may be of value in surgical 
practice to allow a rapid and cost-effective method of providing local 
antibiotic delivery which also permits delivery of significant levels of 
systemic antibiotic. 
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artment of Surgery, Derriford Hospital, Plymouth 


probably under diagnosed. An extensive collective experi- 
ence has 
together with preferred methods of investigation and management. 
Methed: Cases were collected from members of the Joint Vascular 
Research Group (10 centres comprise a population of approximately four 
million} during 1984-1995. Case notes were reviewed in detail. 

Results: Tw: 
tion. There 
was 29 ye 
available ai 
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his was therefore excluded from further analysis, The condi- 
Tal in four patients in whom three legs were asymptomatic. 


to. intermittent claudication of 6 years duration, Primary 
ncluded angiography (20), duplex (4), plain radiography (1) 





omy and vein patch (4), PAR together with vein. patch (2), 


, No surgery was undertaken in three legs. In two of these. 
artery was occluded but gave rise to minimal symptoms. In 
one case, | popliteal artery was patent and asymptomatic. No legs 
required amputation. Following surgery. 12 legs were asymptomatic and 
five had residual symptoms. Three legs have been lost to follow-up. 

Conclusion: A diagnosis of PAES should be excluded in young patients 
presenting 
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Popliteal artery entrapment syndrome (PAES) is a rare con- ` 


n analysed to show the characteristics of presentation. ` 


ty-one legs in seventeen patients were affected by the condi- 
re fifteen men and two women. The mean age at presentation 
414-45 years). In one patient, no further information was | 


. the duration of symptoms ranged from a few hours (acute © 


There were two cases where thrombolysis was tried initially | - 
enteen legs had surgery and the primary procedures. were as o 
eal artery release (PAR) alone (4), PAR together with throm- ©- 


ein graft (2). femoro-popliteal bypass (H and thromboen- | 
nd excision of bony exotosis (1). There were two failed pri- 
> procedures: one femoropopliteal bypass and one mierposi- | 


h intermittent calf claudication or acute limb ischaemia in | 
the absence of trauma. Although in this series angiography was the most -> 
tigation used to diagnose PAES, MRI has superseded this. | 
cellent anatomical definition of the structures within the - 
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Cyanoacrylate glue improves haemostasis of PTFE vascular 
anastomoses: a randomized prospective trial 


T. Bhatt, S. Ashley, C. Cosgrove, A.J. Walker and D.C. Wilkins 
Vascular Surgical Unit, Derriford Hospital, Plymeuth 


Background: This study aimed to determine if butyl-2 cyanoacrylate glue 
(indermil’™, Loctite Ltd. Dublin) can improve haemostasis of polytetra- 
fuoroethylene (PTFE) vascular anastomoses by reducing  stitch-hole 
bleeding. 

Method: Twenty-three patients (7 men, 16 women, mean age 74 years} 
undergoing PTFE bypass from or to the common femoral artery (CFA) 
using 5/0 monofilament suture material were randomized to receive glue 
or no glue. The glue was applied as a sealant along the suture line at 
completion of the anastomosis to the CFA. On release of clamps. blood 
loss from the anastomoses and time to absolute haemostasis was mea- 
sured, | 
Results: Two patients (both randomized to the glue group) were excluded. 
due to technical detects in the anastomosis requiring additional sutures. 
The results were as follows: 





er 


Mean blood loss (range) = Mean time to haemostasis (range) 


169ml} (5-505 mb) [S min 4s (0-65 min} 
12m (0-42 mi) 2 min 37s (0-6 min 495} 


No glue Gili 
Glue Gr 10) 





Blood less and haemostasis ume were signifiantly less wih ghe (P< O04, 
Mann-Whitney Letest. 


Conclusion: Cyanoacrylate glue is a simple and inexpensive means of 
improving haemostasis of PTFE vascular anastomoses but does not com- 
pensate for technical imperfection. 
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The outcome of surgical treatments for perineal sinus after 
proctectomy for Crohn’s disease 


T. Yamamoto, LM. Bain, R.N. Allan and M.R.B. Keighley 
Department of Surgery and Gastroenterology, Queen Elizabeth 
Hospital, Birmingham 


Background: The aim of this study was to assess the outcome ef sur- 
gical treatments for perineal sinus after proctectomy for Crohn's 
disease, 

Method: The medical records of 14 patients who developed perineal 
sinus after proctectomy for Crohn's disease were reviewed. 

Results: There were pine males and five females. The mean age was 33 
(range 20-73) years. Perineal sinus occurred in 14 of 54 patients raving 
proctectomy (26 per cent). So far 44 surgical attempts have been made to 
cure the sinus in these 14 patients: drainage alone (20), radical excision 
(20), gracilis transposition ©), rectus abdominis flap (2). The mear num- 
ber of pane is three (42) and total hospital stay per procedure is 18 
(+26) days. In only three Farce the sinus has been resolved by radical 
excision and closure of the sinus after a mean follow-up of 45 {range 
3-135) months. Gracilis transposition and rectus abdominis flap were not 
successful, 

Conclusion: These data question the role of aggressive surgery fer peri- 
neal sinus in Crohn's disease. 
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Day surgery coloproctology: what do patients think? 


T.A. Cook, M.W. Thompson-Fawcett and N.J. McC. Mortensen 
Department of Colorectal Surgery, John Radcliffe Hospital, 
Oxford 


Background: Increasing numbers of surgical procedures are performed on 
a day-case basis but colorectal surgical practice has been slow to enbrace 
the concept due to perceived problems with postoperative pain manage- 
ment. The purpose of this study was to assess the reaction of paticats to a 
newly instituted day surgery list dedicated to coloproctology. 

Method: Over | year, 132 consecutive patients undergoing day-case 
general anaesthetic colorectal procedures were asked to complete a 
questionnaire on the first evening and 5 days after surgery. Miror and 
some intermediate procedures, including haemorrhoidectomy were per- 


formed as a daycase. All patients were discharged within 6 heurs of 


operation. 

Results: Questionnaires were completed by 105 patients (80 pe> cent), 
mean age = 44 (range 16-76) years, male:female = 58:47. Procedures 
performed were: haemorrhoidectomy (29), lateral sphincterotomy (17). 
fistula in ano (13). EUA + biopsy (14), skin tags/warts (9), polyps (9), 
pilonidal sinus (8), mucosal prolapse (6). Pain scores diminished steadily 
over the 5 postoperative days. Seventy-six per cent felt postoperative 
pain was less than or the same as they had expected but 8 per cent 
thought it would have been reduced if they had stayed in hospital. 
Eightv-eight per cent had had a bowel action within 2 days. Eighteen per 
cent contacted their GP within 72h, mainly because of bleeding, but only 
half of these required a visit. There were no readmissions. Ninety-two 
per cent felt they had received the right amount of information before 
surgery and 86 per cent were satisfied with information given afterwards. 
Only 1i per cent felt it would be more convenient to stay in hospital for 
l-2 nights and 90 per cent would prefer a day-case procedure in the 
future, 

Conclusion: Day surgery coloproctology can be performed safely with 
minimal impact on primary healthcare services. With appropriate explana- 
tion, day-case coloproctology has a high degree of patient acceptance. 
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Colonic anastomoses: the price of failure 


S.J. Wigmore, R.G. Wilson, D.W. Hamer-Hodges, D. Wright, 
K. Mealy, M.G. Dunlop and S.J. Nixon University Department 
of Surgery, Western General Hospital, Edinburgh 


Background: This study aimed to investigate the mode of presentation 
and management of anastomotic failure following colonic anastomoses, to 
identify risk factors predisposing to this complication and to estimate the 
resultant resource implications. 

Method: Anastomotic leaks occurred in 33 of 716 patients undergoing 
colonic anastomoses over a 6-year period (4-6 per cent) by computer 
search of all case records of patients admitted to the unit. A case control 
study was undertaken matching each index case with three controls (non- 
leak} by type and date of operation. Patients were deliberately not 
matched for age and sex to permit analysis of these variables. 

Results: The median time of presentation of anastomotic failure was 7 days, 
however, classical symptoms of peritonitis, leukocytosis and pyrexia were 
absent in 40 per cent of patients. Operative management was required in 24 
patients (18 immediate. six delayed) and nine were treated conservatively. 
Seventy-nine per cent of leaks occurred in patients undergoing left-sided 
colonic anastomoses. In these patients technical factors o with anas- 
tomotic leaks included cross stapling of the rectal stump (y°= 4-23, P<0-05), 
and failure to use pelvic drains (y°=9-7. P<0-01) or tetracye cline lavage 
(y= 10-5, P<0-01). Mortality was 39 per cent in patients with anastomotic 
leaks (3-1 per cent in case controls x= = 29-5, P<0-O01). Of the survivors 8/20 
were left with a permanent stoma (= 32-3, P<0-001 vs case controls) and 
6/14 who had cancer developed local recurrence within 6 months (= = 72, 
P<O-O1 vs case controls). Patients who developed anastomotic leaks had a 
total median hospital stay of 36 days of which 4 were spent in ITU, required 
a median of 12 days of parenteral nutrition and had an estimated total cost of 
four times that of case controls (P<0-001 Mann-Whitney U-test). 
Conclusion: In this study technical factors associated with anastomotic 
failure included the use of cross stapling of the rectal stump and failure to 
use tetracycline lavage or pelvic drains. There are major resource implica- 
tions arising from failure of colonic anastomoses and further research 1s 
required into the prediction of patients likely to develop leaks and into the 
understanding of the pathophysiology of anastomotic failure. 
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A prospective trial of unstimulated graciloplasty in traumatic 
faecal incontinence 


A.J.P. Eccersley and N.S. Williams Academic Department of 
Surgery, Queen Mary and Westfield College, London 


Background: Faecal incontinence due to trauma can often be improved 
by direct sphincter repair, but if the sphincter defect is large or associated 
with pudendal neuropathy results are poor. We studied the effect of treat- 
ing such cases with an (unstimulated) gracilis neosphincter with a view to 
later electrical simulation if function was suboptimal. 

Method: Ir: a prospective trial 12 patients with intractable faecal inconti- 
nence of obstetric (= 9) or traumatic (#=3) aetiology underwent unstim- 
ulated gracilis neosphincter formation combined with simultaneous direct 
sphincter repair in nine. All had endosonographic sphincter defects greater 
than one third of the anal circumference, six had a bilateral neuropathy 
and previous sphincter repairs had failed in four. Patients were taught 
knee squeeze exercises to augment gracilis contraction and were evaluated 
with microballoon manometry and symptom questionnaires including 
Cleveland contuni SCOTES, 

Results: A: a median of seven (range 2-18) months after stoma closure, 
four paeas report excellent bowel function (continence score <6/20). Six 
had moderate improvements of whom one was further helped by subse- 
quent implantation of a neural electrical stimulator. Three encountered 
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evacuatory difficulties precluding electrostimulation. Perineal sepsis pre- 
vented stoma reversal in two. 








Median continence Median resting 
score (range) d Re 


Median squeeze 
Mena irange} 





Pre-gracilis ià 0 { 15-70) O: 46 3] 100) aii ) 


ne 18 (14-20) 
Post-gracilis) : 13 (2-20) 40 (10-70) cmH-O 60 (20-100) cmHO 
Significance © 0-012 0-07 NS) 0-04 


(Wilcoxon) 





EEA The unstimulated gracilis neosphincter can restore conti- 


nence when direct repairs alone are likely to fail. Later electrostimulation . 


can further. improve those with moderate function provided there is no 
significant evacuatory difficulty. 
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Colonic lesions demonstrated by magnetic resonance imaging 
using intraluminal gadolinium contrast 


S.W.T. Gould, G. Lamb, N. Vaughan, A. Wan, W. Gedroye and 
A. Darzi Academic Surgical Unit, Imperial College School of 
Medicine at St Mary's and Centre for Biological and Medical 
Systems, Imperial College, London, UK 













Background: Interventional magnetic resonance (MR) machines now 
allow image-guided colorectal surgery. The aim of this study was to 
develop imaging techniques for the human colon which are able to detect 
intraluminal ‘pathology and visualize lymph nodes as a preliminary pro- 
cedure to MR-guided surgery. 

Method: Seven resected colon specimens were studied in a 0-5 T General 
Electric Signa SP10 Interventional MR machine. There were four right 
hemicolectomy, one sigmoid and one rectal specimen from segmental 
resections for carcinoma. There was one specimen from a subtotal colec- 
tomy for Crohn's colitis with macroscopic pseudopolyposis. Static imag- 
ing [TI/T2 fast spin echo (FSE) and fast gradient recalled (FSPGR), 
acquisition times 6-90s] was performed in the head coil in all three 
orthogonal planes. This was repeated after filling the colonic lumen with 
a solution of t per cent Gadolinium-DTPA (Gd) in water. All specimens 
were examined in routine histological fashion. Images were interpreted by 
a radiologist unaware of the histology result and an estimate made of the 
depth of penetration of the tumours through the colonic wall. 

Results: Imaging without intraluminal contrast demonstrated the tumour 
as a localized thickening of the colonic wall in all six cases but gave little 
definition of the intraluminal part of the lesion. The wall of the Crohn's 
colon was clearly abnormally thickened. However, intraluminal contrast 
delineated clearly the tumours and also identified correctly two further 
adenomas if one specimen. Pseudopolyps were demonstrated in the 
Crohn’s bowel. Coronal images yielded the greatest information. 





Mesenteric lymph nodes were easily seen in all specimens. Penetration of 


tumour into subserosal fat was demonstrated in three cases and a deposit 
in the extraperitoneal fat in one. These findings were in accordance with 
those from a histo! ogical examination. 

Conclusion: MR imaging of the colon using a Gd solution clearly 
demonstrates space occupying lesions in vitro, with scan times short 
enough to be potentially used in vive and also appears accurate enough to 


predict depth of invasion through the bowel wall. Further assessment of 


the technique ia vivo may now be performed. 
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Video-rigid sigmoidoscopy versus conventional sigmoidoscopy: a 
controlled randomized study 


NJ, Taffinder, S.W.T. Gould, A.C.T. Wan, P. Taylor and 
A. Darz Academic Surgical Unit, Imperial College School of 
Medicine at St Mary’s Hospital, London 


ERARE a study aimed to assess the efficacy of a novel fine-bare 
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video-rigid sigmoidoscope (VRS) and compare examination length and 
patient discomfort to conventional rigid sigmoidoscopy (CRS). 

Method: The VRS is connected to a monitor and provides video maguited 
images of the rectum. It is significantly longer than the CRS (30 vs 22cm) 
and thinner (10 vs 20mm). Air can be insufflated by hand through the up 
of the scope and the lens is kept clean by a dedicated wash channel. Fifty- 
eight patients attending a rectal outpatient clinic were enrolled for the study 
and all were examined with both the CRS and VRS in a random order. The 
examinations were performed by one of three surgeons with a colorectal 
nurse practitioner. Length of insertion and visual analogue discomfort 
scores were recorded by the person performing the examination. The VRS 
examinations were recorded on video or still pictures for documentation in 
the notes. Significant pathology was referred for full colonoscopy where 
appropriate. Ethical approval was obtained for the study. 

Results: 





Examination distance 
cu aor anal i Vege) 


Pain scores 


Results (mean = SD} ( visual angagi) 


Video sigmoidoscope 23-2 = + oe 


3. 0 = = ie &* 3 
Conventional sigmoidoscope 5:5 = 2-7* 16-3 = 3-8* 





Wilcoxon signed rank test *P<0-001, 


Conclusion: The VRS was associated with a significant reduction in 
patient discomfort and a more thorough examination of the rectum and 
rectosigmoid. The quality of visualization obtained by the VRS was sub- 
jectively far superior, and in addition the examination could be recorded 
for permanent documentation. 
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Early detection of colorectal cancer using fluorescence 


M.A, Jahan, 1S. Tait, E.L. Newman and A. Cuschieri Department 
of Surgery, Ninewells Hospital and Medical School, Dundee 


Background: Delta-aminolaevulinic acid (5-ALA) is metabolized to the 
fluorescent photosensitizer protoporphyrin IX (PpIX), which accumulates 
in tumour tissues, and thus can be used to enhance early detection of can- 
cer and dysplasia by tumour-specific fluorescence. Fluorescence diagnosis 
(FD) may have potential to enhance endoscopic detection of precancerous 
and malignant lestons in the colon, e.g. polyps, ulcerative colitis and 
familial adenomatous polyposis. but has not previously been evaluated in 
the lower gastromtestinal tract. Therefore, the aim of this study was to 
evaluate fluorescence patterns in colorectal carcinomas after oral ALA 
administration to determine whether FD can be applied to the lower gas- 
ircintestinal tract. 

Method: Fifteen patients with histologically confirmed colorectal carci- 
noma (8 rectal, 3 right colon, | transverse colon, 3 left colon) received an 
oral dose of ALA (20 or 40 mg/kg) 4-6h before surgery. Colonic/rectal 
specimens were evaluated immediately after resection. Tumour PpIX 
fluorescence was induced by exposure to blue light (380-410 nm), and all 
fluorescent areas within resection specimens biopsied and correlated with 
tissue histology (gold standard). Normal colonic and rectal mucosa 
adjacent to the macroscopic tumour was also exposed to blue light, and 
fluorescent areas biopsied (controls). 

Results: Spectroscopic analysis of the tumour fluorescence confirmed tis- 
sue conversion of ALA to PpIX, with spectral emission peaks identified at 
630, 680 and 710nm. Sixty-two biopsies were obtained from fluorescent 
and non-fluorescent mucosa (macroscopic normal n= 33, macroscopic 
abnormal (cancer) a=29). All non-fluorescent macroscopic normal areas 
had confirmed benign histology (n= 33. 100 per cent), whereas 24/29 (83 
per cent) fluorescent areas contained histology confirmed invasive adeno- 
carcinoma. Based on this small study, the sensitivity and specificity of FD 
for predicting invasive colonic cancer were 83 per cent and 100 per cent, 
respectively. No adverse side-effects were documented at this dose of 
ALA, other than a transient elevation of liver transaminases (48 h). 
Conclusion: ALA-induced tissue fluorescence can discriminate between nor- 
mal mucosa and neoplastic colorectal lesions when studied ex vive. This pre- 
liminary study suggests that ALA-induced FD has a potential role for endo- 
scopic surveillance of patients at high risk of developing colorectal cancer. 
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Analysis of 10000 colonoscopies at a district general hospital 
with a dedicated endoscopy service 


K.P. Harris, G. McLeod and C.G. Marks Department of 
General Surgery, The Royal Surrey County Hospital, Guildfocd, 
Surrey 


Background: The Endoscopy Section Committee of the British Society of 


Gastroenterology (1987) presented guidelines for colonoscopy services, 
suggesting that 161 colonoscepies per 100000 population per year snould 
be the minimum ideal provision. We present data derived from 7 vears’ 
expenence of a dedicated endoscopy unit, of a district general hospital, 
serving a population of 400000. 

Method: Data were derived from a computer database (Medical Systems 
Limited) of all endoscopic investigations performed between 1999 and 
196, 

Results: A total of 10165 colonoscopies were performed. The cnnual 
number perfurmed each year mereased over the 7 years from 1048 in 
L300 to 1964 in 1996, representing S00 per 100000 population. The indi- 
calans for endoscopy were diagnostic (72 per cent), polyp follow-ip (10 
per cent) cancer follow-up (3 per cent) inflammatory bowel disease 
surveillance (6 per cent), haemoccull positive (4 per cent), and fami y his- 
tory surveillance (2 per cent). OF the colonoscepies performed. 1422 
? yeers the 





the penad. OF the colonoscopies performed for the indication of polyp 
follow-up, 352 (35 per cent) demonstrated polyps. 19 (2 per cent) demon- 
siraitd cancers, of cancer follow-ups. 117 (3f per cent) demonstrated 
polyps. 24 (4 per cent) demonstrated cancers: of positive haemoccul. tests, 
80 (21 per cent) demonstrated polyps, 28 (7 per cent) demonstrate.) can- 
cer. and of family histories, 26 (11 per cent) demonstrated polyps. and 
three (i per cent) demonstrated cancer, 

Conehision: The increase in diagnosis of polyps and cancers over the 


penod of study, associated with a stable rate of normal colonoscopies 


per cent. The percentage of normai colonoscopies remained stable over 


clearly demonstrates that the increase in number of colonoscopies per- 
formed is warranted; the significant number of positive findings from the 
follow-up and screening groups supports the inclusion of these indications 
in a department protocol. Careful consideration of duration of follow-up 
and follow-up interval is needed in order to avoid excessive investigation: 
in our series, the significant number of positive findings in those 
followed-up three and four times during the period of 7 years suggests 
that more frequent follow-up in a selected group of patients may be 
appropriate. 
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Day case haemorrhoidectomy 


A.J.G. Miles, A. Agombar and J.B.J. Fozard The Royal 
Bournemouth Hospital, Bournemouth 


Background: Day-case haemorrhoidectomy is commonplace in many 
parts of the world but is not available at most hospitals in the UK. We 
have investigated the uptake and outcome of day-case haemorrhoidectomy 
in the first 2 years of providing the service at this hospital. 

Method: Case-note review with completition of a standard proforma for 
all patients undergomg haemorrhoidectomy as a day case (same day 
admission and discharge} or as an in-patient over a 2-year period. 
Results: Twenty-seven patients underwent successful day-case closed 
haemorrhoidectomy while 42 patients were treated as in-patients. One 
patient required emergency admission for faecal impaction after same-day 
discharge and one patient had a reactionary haemorrhage. None suffered 
acute urinary retention. Concomitant medical disease was the reason for 
exclusion from day-case haemorrhoidectomy in the majority of in-patients 
treated. Over 70 per cent of in-patients did not require postoperative 
opiate analgesia. 

Conclusion: Closed haemorrhoidectomy with same-day discharge should 
be offered to all patients who require surgical treatment of haemorrhoids 
and do not have contra-indications to day surgery. 
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A pilot st dy of total enteral and parenteral nutritional support 
in patients with predicted severe acute pancreatitis 


R. Gupta, K, Patel, A. Jackson, J.N. Primrose and C.D. Johnson 
Southampton General Hospital, Southampton 


Background: The aim of this study was to assess the safety of routine 
early total. enteral nutritional (TEN) support in patients with severe acute 
pancreatitis (SAP). The efficacy of TEN on clinical. functional and psy- 
chological outcome variables was also studied. 

Methods: Patients with SAP (APACHE H score 26 on admission) were 
randomized to receive total parenteral nutrition (TPN) G2=8} or TEN 
(n=7) on admission. Data relating to hospital stay, complications, and 
time to flatus and stool were recorded. Respiratory function was measured 
by vitalography and spirometry, muscle function by dynamometry, body 
fat by dual energy x-ray absorptiometry (DEXA), psychological state with 
Anxiety and Depression scale and fatigue was measured 
d analogue scale, 






















using a vis 
Results: 









Variable Feed Admission ay 
: TPN 1-45 + 0-45 1-33 + 6-95 189+ £26 
FEV, (Lis) = TEN 14S + 046 Lód +054 238 + O50 
TPN 273 + 138 234 + 167 33) + 218 
PEFR (ia) TEN 330 + i54 343 + 101 445 + lod 
ae TPN 9+4 sd b23 
Grip (kg) a : TEN 544 523 TE 
a TPN 304 13 212 
Fat (DEXA-kg} TEN 2§+13 29 + 10 
Do TPN 9+4 I2+4 645 
Depression : TEN S24 543 TEE 
a TPN $+ | Ss | 442 
Fatigue fem} TEN $+] d+] 322 


saueaaeeeeneneeenennens manne 
AH results are mean + SD. 








entry to th ne ace of f the measured variables was statistically sig- 


nificantly ‘rent in the two groups on any of the study davs although 
the TEN patients passed flatus more quickly (day 1 versus 4, P = 0-04). 
Conclusion: This study has shown for the first time that TEN is safe and 


as efficacious as TPN in SAP. 
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Surgical treatment of non-functioning neuroendocrine tumours 
of the pancreas 





V. Shamma. D, Al-Musawi and R.C.N. Williamson Department 


of Sur gery, Imperial College School of Medicine and 
h Hospital, London 
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Rackerouna: DO y half the islet cell tumours of the pancreas 
fail to produce any biochemical ‘syndrome’. The clinical and immunohis- 
tochemical features. of these non-functioning neuroendocrine tumours are 
reviewed in a large personal series. 

Method: Between | 1982 and 1997, 51 patients (26 men, 25 women). 
median age | 45 (range 15-76) years, were treated for a non- functioning 
neuroendocrine tumour. Patients presented with abdominal pain (n=28), 
obstructive jaundice (20), acute/chronic pancreatitis (17), weight loss (14). 
abdominal mass (13) and severe haemorrhage (8), while three asymp- 
tomatic tumours were diagnosed by ultrasound screening: two patients had 
multiple endocrine neoplasia type l. 

Results: Gut hormone profiles were normal except for four patenis with 
raised serum Jevels of pancreatic polypeptide. Contrast-enhanced i compined 
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tomography and visceral angiography localized the tumour in 44 of 47 
patients investigated, and all but five were highly vascular. Surgical treat- 
ment comprised ‘curative’ resection (#=22), palliative resection (16). 
bypass procedures (9) and biopsy alone (4). There were three postoperative 
deaths and l} early complications. Of 36 tumours submitted to detailed 
immunostaining, 35 had more than two general neuroendocrine markers and 
28 were clearly positive for one or more gut peptides. Actuarial cumulative 
survival (Kaplan-Meier product-limit method) was 57-4 + 7-4 per cent (SE} 
at 3 years and 45-1 + 9-8 per cent at 10 years. Patients undergoing curative 
resection had a survival advantage over those managed palliatively (70-3 + 
10-3 per cent vs 46-6 + 10-1 per cent: P = 0-04, log rank test). 

Conclusion: Resection of these large hypervascular tumours can be 2 
demanding technical exercise. Even with locally advanced disease, however, 
i offers an early survival advantage and may preclude an agonal bleed. 


H&P 012 
Rare pancreatic tumours 


R.C.G. Russell and B.A. Theis The Middlesex Hospital, London 


Background: This study aimed to review the presentation, operative 
course and progress of 98 patients with a rare pancreatic tumour who 
underwent surgery between 1977 and 1997. ‘Rare’ was defined as 
tumours thal were not typical ductal or ampullary adenocarcinomas. 
Method: The records of the patients were collected prospectively and fol- 
low-up was undertaken in a dedicated pancreatic clinic or by telephone by 
a specialist nurse. Data on presentation, operation, postoperative stay. 
complications and survival were recorded. The pathology was undertaken 
by a pathologist with an interest in pancreatic disease. 

Results: Twenty-three patients presented with endocrine symptoms (insuli- 
noma 22. gastrinoma l), these patients had their tumour removed without 
mortality and all are alive or died without recurrence, Seventy-five patients 
presented either for diagnosis of pancreatic symptoms, on account of a 
very large mass, or as a differential diagnosis of a ductal carcinoma. These 
73 tumours were treated by pancreatoduodenectomy (1= 38), distal resec- 
tion (= 32) and local excision (= 5). Three postoperative deaths occurred 
due to sepsis and haemorrhage (day 51). a pancreatic anastomotic leak and 
sepsis (day 47), and respiratory failure (day 25). The median length of stay 
was 12 days (range 7-42), and 25 patients had complications, two of 
whom required reoperation, The final histology was varied [neuroendocrine 
(29), cystadenoma (17}, cystadenocarcinoma (7), mucin hypersecreting 
intraductal (7), hamartoma (3), hypernephroma (2), and 10 further miscel- 
laneous malignant tumours]. At a median of 45 [range 1-240] months fol- 
low-up, 10/70 patients had died of recurrent disease (5/29 neuroendocrine, 
2/2 hypernephroma and 3/8 miscellaneous malignant tumours). 
Conclusion: The importance of identifying and treating these lesions is 
emphasized on account of their improved prognosis. Some of the larger 
tumours present a formidable technical operative undertaking, but the 
morbidity and mortality of the operation with its good outlook justifies 
the procedure. 
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_/ the correlation between spiral computerized tomography (CT), 
~ endoscopic ultrasound and surgery in pancreatic and ampullary 
tumours 


MJ. Midwinter, R.M. Charley, C. Beveridge* and J. Wilsden 
HPB Surgery Unit, Freeman Hospital, Newcastle upon Tyne and 
“Department of Radiology, Newcastle General Hospital, 
Newcastle upon Tyne 


Background: The aim of this study was to examine the correlation 
between findings on spiral computerized tomography (CT) and endoscopic 
ultrasound (EUS) and surgery. 
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Method: Thirty-eight patients with pancreatic or ampullary tumours had 
spiral CT and EUS performed. Twenty-one were explored surgically with 
a view to resection. Findings from spiral CT and EUS were compared to 
findings af laparotomy. 

Results; Seventeen of the 38 patients had very advanced disease or 
were unfit for surgery, Of 21 patients who had a laparotomy (17 pan- 
ereatic, four ampullary carcinoma) eight had resections and 13 had pal- 
lative bypasses performed. The tumour was identified by spiral CT in 
67 oer cent and EUS in 95 per cent of cases. Spiral CT failed to 
demonstrate five of the eight resectable tumours. EUS identified cil of 
these. 





EUS EUS Spiral CT Spiral CT 
SET STUVALY specificity sensitivity speceicity 
(Se! iJe) (%e) i) 

SMEVPY involvement X] 7i 53 100 

SMA involvement 25 OD 50 100 

LN metastasis 46 100 33 100 





SM¥/PY = superior mesenteric and portal vein: SMA = superior mesenteric artery: 
LN = [lymph node. 


Corclusien: EUS is better than spiral CT in demonstrating small, poten- 
tialiy resectable pancreatic and ampullary lesions. EUS is better than 
spital CT in detecting SMV/PV involvement but the SMA ts better eval- 
uated by spiral CT. EUS may be more sensitive at demonstrating lymph 
node metastases. 


Management of non-parasitic hepatic cysts: an evolving picture 


A.J. McKinley, P. Holmes, E. Currie and O.J. Garden 
University Department of Surgery, Roval Infirmary of Edinbargh, 
Edinburgh 


Background: There is considerable debate as to the most effective man- 
agement of symptomatic non-parasitic hver cysts. The aim of this study 
was to assess the evolution of surgical management with the advent of 
laparoscopic treatment, and to determine outcome for patients with simple 
cysts and adult polycystic liver disease (APLD). 

Method: All patients surgically treated for liver cysts over a 9-year period 
were identified and case notes reviewed retrospectively to ascertam pre- 
senting symptoms and signs, investigations, surgical management ard out- 
come. Simple cysts were defined as a single dominant cyst (+ occasional 
small adjacent cysts) while polycystic lesions consisted of extensive mul- 
tiple bilobar cysts. The latest patient contact was either in the clinic or via 
a telephone mterview, 

Results: Thirty-eight patients underwent 48 operations during the study 
period with a mean follow-up of 40 months. Twenty-three cases had 
simple cysts and 15 APLD, with seven (47 per cent) of the APLD 
patients having associated renal cysts. There was a marked femaie pre- 
deminance, with over 90 per cent in each group. The simple cyst 
patients were older (mean age 62 years, range 33-84 years). compared 
to the APLD cases (SI years, range 39-79 years). All major syraptoms 
were pressure related and included pain, fullness and nausea. The mean 
simple cyst diameter was 14-3cm. Of the three surgical appsoaches 
employed (laparoscopic deroofing (20), open fenestration (14) ard hep- 
atic resection (14), the mean operation times were 94, 95 and 162 min- 
utes, respectively with a mean postoperative stay of 3-5, 9 and 12 days. 
Seven of 14 hepatic resections required intraoperative blood transfusion. 
There was no mortality but postoperative morbidity included ascitic and 
bile leakage in addition to recognized postoperative complications. 
Twenty-three cases with simple cysts underwent a total of 26 operations. 
The laparoscopic group had a re-intervention rate of 8 per cent (1/13) 
compared to 29 per cent (2/7) for the open group. After hepatic resec- 
ton no patient required re-operation. For the polycystic cases laparo- 
stopie surgery was less successful with 5/7 (71 per cent) requiring re- 
operation, with one patient undergoing two subsequent operative 
procedures, 


Sa, 
van 


Conclusion: Laparoscopic deroofing has a potential role in the manage- 
ment of liver cysts in carefully selected cases but with a high re-inter- 
vention rate noted in polycystic disease, with posterior and central cysts 
accounting for most of the failures. An aggressive management 
approach appears justified in the management of symptomatic cysts to 
avoid further operative episodes but the overall outcome in APLD ts 
less satisfactory. 
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An eicosapentaenoic acid-enriched nutritional supplement 
reverses cachexia in patients with advanced pancreatic cancer 


M.D. Barber, J.A. Ross and K.C.H. Fearon University 
Department of Surgery, Royal Infirmary of Edinburgh, Edinburgh 


Background: Conventional nutritional supplements do not affect the 
progress of cachexia in patients with advanced cancer. This study 
attempted to ascertain whether a nutritional supplement enriched with 
EPA could affect cachexia in patients with pancreatic cancer. 

Method: Twenty patients with unresectable pancreatic cancer were 
asked to consume two cans of an EPA-enrniched nutritional supplement 
daily in addition to their normal food intake. Each can contained 
310keal, 161g protein and 109g EPA. Weight, body composition, 
dietary intake and resting energy expenditure (REE) were measured at 
baseline and after 3 weeks. Weight and body composition were mea- 
sured monthly thereafter. 

Results: Two patients experienced worsening or development of steator- 
rhoea, Otherwise no intervention-related adverse events were seen. 
Patients consumed a median of 1-9 cans/day. All patients were losing 
weight at baseline at a median rate of 3-3kg/month (interquartile range 
4-8-1-9), After administration of the EPA-enriched supplement patients 
had significant weight-gain at 3 (median I kg (range 0-2), P=0-01) and 7 
weeks (median 2-5kg (range O 1-5-8), P=0-03). There was no change in 
percentage total body water suggesting weight-gain was not due to the 
accummulation of water. Analysis of body composition revealed a signif- 
icant gain in lean body mass (P=0-03) and no change in fat mass after 3 
weeks. Dietary intake increased from a median of 1319kcal/day to 
1635 kcal/day (P=0-04) and REE/kg lean body mass fell significantly 
(P =(}02). 

Conclusions: In contrast to previous studies of conventional nutritional 
supplements in cancer patients losing weight, this study suggests that an 
EPA-enriched supplement may reverse cachexia in advanced pancreatic 
cancer. A randomized, placebo-controlled trial of this supplement. is 
planned. 
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‘Judicious use of biliary stents in patients with difficult common 


bile duct stones is safe and effective 


C.V.N. Cheruvu, J.W. Nunoo-Mensah, S. Singh and ILM. Paterson 
Department of Surgery, Frimley Park Hospital, Frimley, Surrey 


Background: The removal of common bile duct (CBD) stones difficult 
and associated with a morbidity rate of 10-15 per cent with mortality 
rates of 2-5 per cent. Biliary endoprosthesis are a simple, safe and effec- 
tive method of treating patients with difficult CBD stones and this study 
reports our experience. 

Method: Stents were inserted at endoscopic retrograde cholangiopancre- 
atography (ERCP) in the following clinical situations: patients with jaun- 
dice or cholangitis in whom the duct was not cleared at the first attempt, 
unremovable large or impacted stones and the elderly, frail or uncoopera- 
tive patient. The stent helped in the resolution of the acute crisis and 
allowed planning of subsequent strategy. There were three patient sub- 
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groups following stent insertion and they are: Group 1: long-term stent 


group; Group 2: staged endoscopic stone removal: and Group 3: open 










stone retneval. 

Results: Between November 1992 and July 1997, 70 patients with 
difficult CBD stones were stented as per the above criteria. All 
patients prophylactic antibiotics and no patient had a coagulopa- 
thy. The study group comprised 25 men and 45 women, the median 
age was (range 21-93 years). Seventy per cent of patients were 


nd 43 per cent >80 years. In addition to age, 40 per cent 
snificant co-morbidity. Attempted stent insertion was suc- 


volved sphincterotomies. The results of treatment are 
shown below: 
















Treatment `: | 

group >. patients (%) Median age Co-morbidity Morbidity Mortality 
i (28-5%) 84.5 55% 

2 AZ (60.0%) 75-0 52% 4 0 

3 : B15) 63-5 37% i ü 


morbidity was 8-5 per cent, i.e. cholangitis = 4, bleeding = 
JGD: and injection, pancreatitis = 1. One patient died (1-4 
epsis 25 days poststent insertion. The mean follow-up was 


causes. 
Conclusion: We believe that insertion of an endoprosthesis at ERCP is a 
simple method of dealing with a difficult problem and our results show 
much lower incidence of complications and mortality than previously 
reported. | 
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Normal HBAIC after pancreatic islet autotransplantation 








S.A. White, A.C. Burden, C. Pollard, LE. Davis, S.M. Swift, 
H.A. Clayton, N.J.M. London and A.R. Dennison Department of ` 





sester General Hospital, Leicester 


Background Pancreatic islet autotransplantation (AT) combined with 
total pancreatectomy for chronic pancreatitis (CP) can prevent insulin 
ine but not in all cases, a proportion of patients still require 
ulin. The aim of this study was to assess insulin secretion 
e challenge and general diabetic control in those patients 
with a functioning islet auto-graft. 

Method: All patients received a 75g oral glucose tolerance test. AT 
patients were compared to patients with CP either with normal (= 15) or 
impaired (n=6) glucose tolerance and non-diabetic patients {controls) 
P. In addition, HBAIC levels were also assessed but only in AT 
recipients and those having total pancreatectomy and those without an AT 
(n= 8). K 















ery patient. These 70 patients underwent 161 ERCPs. 86 


-60) months and nine patients have died of unrelated | 
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Results: 
SANNAT ARTNET 
Glucose Glucose Insulin 

C-Pep (0 min)* {2 h) (30 min) 
(pmol) mmol! mmol"! pmol” 

Controls 663 ISSS <78 304 

CP (normal GTT} w= 15 663 4.3 4.5 387 

CP (impaired GTT) n=6 467 7d 10-7 101 

AT naji 444 79 17:5 idd 
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“Fasting samples. All mean values. 


Conclusion: Despite fasting, and 2h hyperglycaemia with a reduced stim- 
ulated insulin response after a glucose challenge, AT recipients have sig- 
nificantly better glucose control as HbAIc levels were in the normal range 
(95 per cent č.j, 5-7-5) when compared to those patients having a total 
pancreatectomy without AT (955 c.i. 8-5-11-5). This suggests that in vive 
insulin secretion, though not enough to achieve total insulin independence, 
is better than exogenous insulin therapy alone, in terms of achieving near 
normoglycaemia. 


H&P O18 


Is local and intraperitoneal instillation of bupivacaine after 
laparoscopic cholecystectomy effective for pain? 


S.M. Ahmad, D. Hassanally, G. Harris and J. Simson Sy 
Richard's Hospital, Chichester 


Background: In a prospective study we have tried to determine whether 
the use of bupivacaine is beneficial for pain relief following laparoscopic 
cholecystectomy, We have also tried to compare different methods of 
administration, 

Method: Patients were randomized into four groups. Three treatment 
groups and one control. Treatment groups received 40 ml of 0-25 per cent 
bupivacaine. Group | was given bupivacaine by peri-portal infiltration, 
Group H by intra-peritoneal instillation, Group HI by peri-portal infiltra- 
non (20ml) and intraperitoneal instillation (20 ml) and Group IV was 
given 40 ml of normal saline (20 ml locally and 20 ml intraperitoneally). 
There were 10 patients in each group. All patients had same standard 
anaesthesia. Visual analogue pain scale was used to assess patients’ pain 
2, 4 and 24h after surgery. All patients were given 100 mg of diclofinac 
suppository. They were also allowed coproxamol and morphine as 
required. 

Results: The mean scores at 2 and 4h after surgery were lower in all 
three treatment groups than in the control group although it was not sta- 
tistically significant. The greatest effect was seen after 24h after surgery 
in Group Uf mean 2-00 versus 4-25, P<0-05. Morphine requirements 
were significantly lower in the treatment group (P=0-008), Coproxamol 
usage was lower but not significant. 
Conclusion: The numbers were small but this study does show bupiva- 
caine is a useful adjunct for analgesia and is most efficacious when used 
in combination of local and intraperitoneal instillation. 
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Oestregen receptor status strongly influences recommendations 
for adjuvant systemic therapy in higher risk breast cancer 
patients 


Be Bis aars ' a 3 

G.C. Wishart’, A.N. Harnett” and A.D. Purushotham 
‘Department of Surgery, Princess Royal Hospital, Haywards 
Heath, “Beatson Oncology Centre and “University Departmeat of 


Surgery, Western Infirmary, Glasgow 


Background: The importance of oestrogen receptor (ER) status has 
been demonstrated in recent publications but if is still not availadle in 
many breast units throughout the UK. The aim of this study was to 
investigate the role that ER plays in the selection of adjuvant therapy 
in LOU consecutive patients with primary, operable. invasive oreast 
cancer. 

Method: Pathological prognastic indicators and recommended systemic 
therapy are ko prospectively in all patients with breast cancer 
reaied at the Western Infirmary. Following a -month period the histo- 
pathology of F100 conseculive cases was reviewed, including tumour type, 


a grede, node status and lympho-vascular invasion but the ER stetus of 


aeh patient was blinded. A consensus plan for systemie therapy was then 
o for each patient and compared with the original plan which had 
been decided on the basis of the above prognostic indicators but included 
t: an status as ible 
dit EEN a ee eee | ests with the po rec- 
ommendations) in the following groups: Group 1: >69 years, I8 of 20 
patents (90 per cent): Group 2: ” postmenopausal. Ti NO up to Grade 2. 
id of [4 patients (100 per cent): Group 3: patients eligible for BASO 
U study (Ti, NO. Grade I), ii of 12 patients (92 per cent). In the 
remaning patients the absence of ER status resulted in inapprepriate 
recommendations for adjuvant systemic therapy in 31 of 54 patients 
(57 per cent). Lack of ER status also influenced clinical trial eccrual 
and in premenopausal patients contributed to a greater number being 
offered chemotherapy with no patients being randomized for ovarian 
ablation. 
Conclusion: The availability of ER status strongly influences the pre- 
scription of adjuvant systemic therapy in patients with primary oserable 
breast cancer. pe if a selective policy is used, which may be more 
cost-effective, all premenopausal patients and higher risk postmenopausal 
patients should have ER status performed. 


Breast G11 


Prospective assessment of early morbidity following axillary 
clearance for breast carcinoma 


NEL Duff, G. McGreal, S. Walsh. A. Hill, E. McDermott and 
N. O'Higgins Department of Surgery, St Vincent's Hospital, 
Dublin 


Background: Axillary clearance is an accepted part of the assessment and 
management of patients with breast carcinoma. but is associated with 
morbidity, particularly arm swelling and limitation of shoulder movement. 
The aim of this study is to prospectively monitor patients for the devel- 
epment of these complications. 

Method: We have studied 96 patients all of whom had level 1-3 axillary 
clearance. Measurements were taken preoperatively and at intervals post- 


operatively. Arm volume was measured using an optoelectronic volometer 


(Bos! Medizintechnic), Shoulder movements were measured with a 
gomometer. 


Friday 15 May, 14-00-16-00 


RIA n menmen menne nmmn m n eai: 





Results: 
Mean Mean 
ipsilateral contralateral Swelling 
No. volume (mean volume (mean >200 mi 
Arm volume patients change, ml) change, mi} (n) 
Preoperative 56 1532 -— 1520 ~ 0 
2 days 93 1505 (-12) H488 (-13) $) 
$ days 92 1498 {42} t484 i-ti) Q 
3 months 3 1596 (444) 1573 ¢4145 3 
6 months 40) 1620 (4873 1585 (462) 3 
| year iS 157} (+183) 1521 (4157) | 





Over the first pestoperative week, the mean volume of both arms fell. No 
patient developed swelling of greater than 200 ml. Seven patients subse- 
quently developed significant upper limb swelling. Swelling was detected 
at an early stage. and all were referred for physiotherapy. Two of these 
patients (28 per cent) had had wound infection compared to 12 per cent 
of those without swelling. There was no difference in the type of surgery 
performed, the number of nodes retrieved or the development of seromas 
between the two groups. Movements were expressed as a percentage of 
the preoperative values. Abduction, adduction and flection were severely 
impaired at day 5 after operation (68 per cent. 76 per cent, and 75 per 
cent, respectively). These had recovered almost fully by 6 months after 
operation (all >90 per cent of preoperative range). Extension and external 
rotation were not impaired. 

Conclusion: The volometer was found to be a useful means of detecting 
arm swelling, so allowing early treatment. Shoulder function returns to 
normal in the majority of patients. 
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Neural networks are superior to the traditional prognostic 
indices for breast cancer patients 


P.J. Drew, P. Magee”, L. Bottaci*, M. Menon, K. Heer, 

G.S. Duthie, J.N. Fox, P.J, Carleton, J.R.T. Monson and 

M.J. Kerin The University of Hull Academic Surgical Unit, 
Castle Hili Hospital and *The University of Hull Department of 
Computer Science, Hull 


Background: An artificial neural network (ANN) is a form of artifi- 
cial intelligence that is able to learn non-linear causal relationships 
between data sets and therefore has a theoretical advantage over the 
traditional linear statistical methods used in the construction of prog- 
nostic indices. We therefore compared the ability of ANNs to predict 
outcome in breast cancer with the established Nottingham prognostic 
index (NPD. 

Method: Data on 460 patients collected retrospectively on the stan- 
dard BASO database were used to train and validate the ANN. As 
with the NPI the size, grade and lymph node status were used as the 
input nodes with a variable number of neurones utilized in the hidden 
layer and a simple positive/negative output neurone. The ANN was 
trained to predict death at I year on 435 patients and then validated on 
data from 25 randomly selected patients which had been removed prior 
to training. The ANNs predictions were then compared to the patients’ 
NPI group. 

Result: The ANN achieved an overall accuracy of 84 per cent (95 per 
cent c.i. 070-0- 98) for the prediction of death at | year. The positive pre- 
dictive value of the network's predictions was 1-0 and the negative pre- 
dictive value 0-83. In contrast, of the patients in the same validation set, 
38 per cent of patients in the moderate-risk group were dead at | year as 
compared to only 33 per cent of patients in the high-risk group. 


De E Caure Yol WA Gacenext E Fee EO, 











Conclusion: Artificial neural networks are able to predict outcome for 
breast caticer patients with greater accuracy than the traditional prog- 
nostic ind and particularly for the majority of patients in the “mod- 
erate’ risk group. Furthermore, ANNs can be trained on data available 
from a dard national database and could therefore be easily incor- 
porated such a programme in order to facilitate a prospective 
analysis 








We 


Breast 013 


Identification of genetic aberrations in breast tumours 


R.L. Loveday, J Greenman, P.J. Drew, J.R.T. Monson and 
MJ. Kerin Department of Surgery, Academic Surgical Unit, 
ene of Hull, Hull 





: The aims of this study were to use a novel cytogenetic 
mparative genomic hybridization (CGH) to study genetic 
breast cancer. CGH allows analysis of the entire genome 
mal deletions or amplifications in a single hybridization. 

H is based on the competitive hybridization of two differen- 
DNA samples to normal metaphase spreads. Tumour DNA 
ith a green fluorochrome and normal reference DNA is 
a red fluorochrome. Image analysis compares the intensity 
to red staining and calculates the ratio thus allowing copy 
es to be identified throughout the genome. Twenty consecu- 
mours were studied. All were staged according to standard 
ication. Reference DNA was extracted from the patients lym- 
phocytes and in order to distinguish between somatic and germline muta- 
tions the tumour specimens were also compared using standard reference 
DNA, : 

Results: Recurrent regions of amplification involved tq (RÜ per cent), 
3q (70 per cent), 5q (55 per cent), i2p (35 per cent) and 20p (70 per 
cent). The - : average number of amplifications per tumour was 
volving 8-2+3-1 chromosomes in each tumour. Recurrent 
eletion involved 17p (45 per cent) and ISp (48 per cent). 
age number of deletions per chromosome was 1044-1. 
1 53 + 3-6 chromosomes in each tumour. The greatest number 
is (30) was found in a T4 tumour. The sites of most of the 
changes were distinct from those of currently known 




















cancer ge} 
Conclusion: From this study it can be identified that there is a multigene 
involvement in breast carcinogenesis and that there are potentially a num- 
ber of oncogenes or tumour suppressor genes involved in malignant pro- 
gression which have not yet been identified, This has implications for 
future studies in breast cancer. 
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Recurrence of ductal carcinoma in situ: is wide local excision as 
safe as ma tectomy? 


A. Gandhi, P.A. Holland, W.F. Knox*, A.D. Baildam and 
NJ. Bundred Departments of Surgery and #Pathology, 
University Hospital of South Manchester, Manchester 


Backgrousd: Wide local excision (WLE) is increasingly advecated for 


localized ductal carcinoma in situ (DCIS) lesions (<4Gmm mammo- - 


graphic diameter) yet many studies show higher recurrence rates follow- 
ing WLE than following mastectomy. To determine the safety of WLE as 
a procedure for localized DCIS lesions, recurrence rates following WLE 
or mastectomy were compared. 

Method: Clinical, radiological and histopathological data from a consecu- 
tive series of 284 women with confirmed DCIS (<40 mm diameter) pre- 

senting to one Breast Unit over a period of 23 years (1974-1996) were 
examined. 
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Results: Women were treated by WLE (n = 174, 60 per cent) or mastec- 
tomy Gz = | f4, 40 per cent). Incidence of comedo necrosis, microinvasion 
and high nuclear-grade tumours were similar in both groups of patients. 
Local relapse was defined as ipsilateral recurrence of in situ or invasive 
ductal carcinoma (see table). Sixty-six (39 per cent) women undergoing 
WLE have received adjuvant therapy [tamoxifen a = 41 (24 per cent), 
radiotherapy r= 19 (11 per cent), both tamoxifen and radiotherapy = 6 
(4 per cent)]. 





Screen Median size No. 

detected of lesion Local invasive 

Cases mml sangek rel ope recurrences 
WLE n= 170 146 (86% iA 2 2:5-40) 20 (129% y 2 > (10%) i 


Mastectomy as jld 46 (40% ik ea 7 {6% "* 3 ae 





*P= <O-0O01, spa nol significant, statistics by x test. 


Multivariate analysis revealed involved margin status to be the only sig- 
nificant predictor of local recurrence following WLE. Local relapse 
occurred in 13 of 53 (25 per cent) women with uncertain or involved 
biopsy margins and 7 of 117 (6 per cent) women in whom biopsy margins 
were clear of DCIS OP = 0-001). 

Conclusion: Women with localized DCIS (<40mm) may safely be 
offered WLE but it is essential that excision biopsy margins are clear of 
DCIS. HF this enterion ts achieved, relapse rates equal those seen follow- 
ing mastectomy. 


Breast 015 


Neoadjuvant chemotherapy for primary breast cancer: how 
many breasts are saved? 


M.D. Bramley’, C.R.M. Boggis”, A.D. Baildam’, A. Howell and 
N.J. Bundred! Departments of ' Surgery and "Radiology, 
University Hospital of South Manchester, * Department af 
Medical Oncology, Christie Hospital NHS Trust, Withington, 
Manchester 


Background: Neoadjuvant chemotherapy is advocated in women with 
large primary breast cancers to improve the chances of breast conserva- 
tion. The aim of this study was to assess clinical and mammographic 
response rates following primary chemotherapy for breast cancer, and 
relate this to mastectomy rates and mammographic predictors of 
response. 

Method: A retrospective review of 95 women (97 tumours) receiving 
neoadjuvant combination chemotherapy for primary breast cancer was 
undertaken. The mitial mean tumour diameter was 65cm (+ 2-1 cm). 
Ninety-two per cent of women had mammograms at diagnosis. The 
median postoperative follow-up was 20-5 (range 0-73 months). 

Results: Overall, 77 per cent responded to chemotherapy but 52 per cent 
had a mastectomy. Non- “responders had a significantly greater chance of 
mastectomy than ‘responders (y = 59, P = 0-015). When pre-chemother- 
apy mammograms showed widespread microcalcification 13 out of 20 (65 
per cent) failed io show a mammographic response to therapy (P$0-01) 





C onic Partial aa Hom essed 
No. patients 9 (32%) 4] 148%) a7 ao) 4 (4%) 
Alive 26 28 E 2 
Mastectomy 8 (28%) 23 (356%) 12 (71%) 4 (100%) 


No. patients node positive R (285%) 22 (54%) 12718) 3 (734%) 





Conclusion: Although neoadjuvant chemotherapy obviates the need for 
mastectomy, the high rate of axillary nodal involvement (even in the 
complete responders) means that axillary node clearance is required. 
Widespread mammographic microcalcification (indicative of ductal car- 
cinoma im sifu) responds poorly to neoadjuvant chemotherapy, and is 
inappropriate in women who have these mammographic appearances at 
diagnosis. 
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Life insurance assessment for familial high risk and proven 
breast cancer patients 


M.A. Steward and K. Horgan The Breast Unit, General 
Infirmary at Leeds, Leeds 


Background: There is considerable confusion as to the insurabilry of 
women with either a high risk of developing breast cancer or who have 
had a previous diagnosis of breast cancer. The aim of this study was to 
seek clarification from the insurance industry on these points. 

Method: A questionnaire was sent to all life insurance companies ia the 
UK and registered with the ABI (Association of British Insurers). “here 
were eighteen replies which included nine of the top 20 life insurance 
compames and also the most frequently used reinsurance company which 
influences 70 per cent of the UK reinsurance business. 

Results: For known breast cancer patients 8 to 12 years has to elapse fol- 
lowing treatment, before a woman is insurable, significantly axillary 
lymph node status is an essential component required in their assessment. 
Patient follow-up is expected and assumed to be conducted by appropriate 
clinicians. Involvement in clinical trials, which do not follow protocols 
similar to standard treatment, may affect a woman's ability to obtaia life 
insurance. For high-risk patients, the use of genetic test results depends on 
the type of insurance required. For sums less than £100000 the insurance 
industry has agreed, for the time being. not to use genetic information in 
their assessment. However, family history remains important anc this 
information sul] needs to be declared, and for insurance sums greater than 
£TOGOGO the assessment is individualized and advice from reinsurance 
companies is sought. A negative genetic test will usually bring the pre- 
mum loading back to normal. 

Conclusien: Greater debate and discussion between breast cancer clini- 
clans and life imsurance companies is needed to allow a better mutual 
understanding of their practices. The interface between medicine anal the 
insurance industry needs more clarity to ensure life Insurance companies 
are kept well informed of the changes in clinical practice. 
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The management of patients with intermediate (AC3) 
cytology and a solitary breast lump: is a conservative 
approach safe? 


B.J. Mander*, P.A, Beresford}, G. Tildsley?, T. Qureshi® and 
G.C. Wishart* *Departments of Surgey and Histopathology, 
Princess Royal Hospital, Haywards Heath, West Sussex 


Background: The management of patients with AC3 cytology is contro- 
versial bul in our unit excision biopsy has been routinely advised. We 
wished to review our policy to determine if a more conservative »olicy 
was safe, 

Method: The records of all patients seen in the one-stop breast clinic 
with a discrete lump, who had a AC3 result on fine needle aspiration 
cytology (FNAC) over a 3-year period were reviewed. Clinical and 
mammographic findings at presentation were correlated with histopatho- 
logical diagnosis. 

Results: Between March 1994 and August 1997, 43 patients, medien age 
46 (range 21-72) years. had an intermediate FNAC result. Thirty-two 
patients underwent excision biopsy, two refused surgery and in five 
benign histology was obtained from trucut samples. The other four 
patients were treated conservatively and further cytology obtained at a 
later date. which was benign in all cases. Benign histology was obtained 
in 25 patients, cight patients had an underlying primary invasive breast 
cancer, twa had a phylloides tumour and one had widespread ductal car- 
cinoma in situ. All but two of the patients with underlying primary inva- 
sive breast cancer had associated abnormalities detected by clinical 2xam- 
ination or on imaging. In the remaining two patients there was no clinical 
or mammographic suspicion of malignancy. 

Conclusion: AC3 breast cytology must be taken seriously as it s fre- 
quently an indicator of underlying malignancy. The results of this study 


indicate that definite histology should be obtained in all patients because 
of the unacceptably high false-negative rate of clinical and radiological 
assessment in this group. 
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Impact of guidelines for general practitioners on fine needle 
aspiration of breast masses 


S. Prance, L. Campbell, C. Teasdale and R.M. Watkins 
Derriford Hospital, Plymouth 


Background: Recent guidelines indicate that fine needle aspiration (FNA) 
by GPs is only acceptable in cases with recurrent breast cysts where the 
GP has the necessary skills. This study was designed to assess changes in 
GP practice as regards FNA since the introduction of these guidelines in 
November 1995. 

Method: A retrospective review of 70 patients attending the breast clinic 
between May 1994 and July 1997, whose referral letter stated that they 
had recently undergone FNA by their GP, was performed. Twelve patients 
were in the group before guidelines were issued and 58 afterwards. 
Results: Twenty-four patients had cysts aspirated by the GP. In the pre- 
guideline group all four patients had the fluid sent for cytological exami- 
nation. Two needed further aspiration in clinic. After introduction of the 
guidelines, orly 10 of 20 (50 per cent) had the fluid sent with nine out of 
20 (45 per cent) needing further aspiration. Thirteen patients with a final 
diagnosis of carcinoma had undergone FNA by their GP. In the 1994--5 
group all five patients had specimens sent for cytology. None was diag- 
nostic of maigancy but three were suspicious. One was inadequate. In 
1996-7, eight patients with malignancy had an FNA by their GP, but the 
specimen was not sent in six cases. The two sent were suspicious. 
Nineteen patients with benign breast change and no discrete mass had 
undergone FNA by their GP. Pre-guidelines there were two cases, both 
specimens were sent for cytology. Post-guidelines 17 patients had FNA 
and the specimen was not sent in 10. 

Conclusion: Despite the guidelines, cyst fluid is still often sent unneces- 
sarily and FNA is performed inappropriately and inaccurately by GPs. 
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Letrozole as primary medical therapy for locally advanced and 
large operable breast cancer 


J.M. Dixon. C.D.B. Love, S. Tucker, C. Bellamy, R.C.F. Leonard 
and W.R. Miller Edinburgh Breast Unit, Western General 
Hospital, Edinburgh 


Background: This study aimed to investigate the efficacy of letrozole 
given as primary systemic therapy and to compare responses with those 
obtained with tamoxifen in an identical clinical situation. 

Method: Twenty-four patients were treated with letrozole (12 at 2-5 mg, 
12 at 10mg) and 65 patients were treated with tamoxifen. All were at 
similar stages T,>3em, Ty, Ty. Noop Mo. All tumours were oestrogen- 
receptor (ER) positive {>20 fmol/mg cytosol protein or histoscore >80). 
Patients were monitored by monthly ultrasound and the change in volume 
over a 3-month period was calculated. 

Results: The median percentage reduction in tumour volume with letro- 
zole was 81, 95 per cent CI 69-86. Prior to letrozole 15 patients would 
have required mastectomy but after 3 months of therapy all were suitable 
for treatment by breast conservation. There was one complete pathological 
response and three patients had residual microscopic tumour foci only at 
the time of definitive surgery. In a series of 65 patients treated using an 
identical pretocol with tamoxifen, the median percentage reduction in 
tumour volume was 48 (95 per cent, CE 27-48). Although not a random- 
ized study this was a much lower reduction than that obtained by letrozole 
(P<0-005). 

Conclusion: Letrozole is highly effective when used as primary systemic 
therapy for large operable or locally advanced breast cancer and at least 
as good as tamoxifen in this setting. 
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nography in the assessment of local recurrence 
mnservative breast surgery 


H.M. ee N. Phelan, P. Sete h ia J.T. Ennis 


Background: Clinical assessment and mammography are unreliable in 
detecting local recurrence following conservative surgery for breast car- 








cinoma. | ‘study was designed to evaluate scintimammography ("0 Tc- 
Tetrofosmin) in determining malignancy in patients presenting with pal- 
pable masses who had previously undergone segmental mastectomy and 
radiotherapy for breast carcinoma. 

Method: Eleven patients with suspected local recurrence following con- 
servative breast surgery had scintimammography, plain film mammo- 





graphy and magnetic resonance (MR) mammography performed on the 
same day. The films were graded (benign or malignant} by a blinded radi- 
ologist before the lumps were diagnosed as benign or malignant based on 
histology (excision biopsy) or cytology (fine needle aspiration cytology). 






Four of the eleven patients (36 per cent) had recurrent breast carcinoma. 
indicates a positive (malignant) and ° a negative (benign) 





Plain film MR mammogram  Scintimammmogram 





Histology + > + r + 
Malignant |. s 2 2 3 i 4 0 
Benign 0 5 j 6 (} 7 





C a mammography missed recurrent carcinoma in two patients 
and suggested recurrence in two others with postoperative fibrosis alone 
(negative predictive value 71 per cent). MR mammography correctly char- 
acterized seven lesions with one false-positive and one false-negative 
(negative predictive value 86 per cent). However. scintimammography 
correctly diagnosed all eleven patients (negative predictive value 100 per 
cent). : i 

Conclusion ‘Scintimammography is inexpensive, acceptable to patients, 
uses equipment readily available in most hospitals, and is superior to con- 
ventional or MR mammography in the assessment of the previously oper- 
ated and irradiated breast. We Suggest that scinimammography should 
form pat of the routine assessment of these patients. 
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Higher incidence of contralateral breast cancer in patients with 
a positive family history 


H. Sing ghal, n E. Potter and M.P. Osborne Strang-Cornell 
Breast | Center and Breast Service, Memorial Sloan-Kettering 
Cancer Ce enter, New York 


Background: The identification of breast cancer susceptibility genes has 
increased the awareness of family history as a risk factor for breast can- 


cer. The effects of a family history on presentation and pathology of | 


breast cancer were the focus of this study. 

Method: The records of patients undergoing modified radical mastectomy 
between 1979 and 1987 were reviewed. All patients with at least one 
first-degree relative with breast cancer were identified. 

Results: A total of 1024 patients were identified, 171 (17 per cent) had a 
positive family history, there was no family history in 709 (70 per cent) 
and the status was unknown in 144 (14 per cent). Comparison of the 
patients with and without a family history showed no differences in mean 
age at presentation (55 versus 56 years), proportion of patients younger 
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than 40 years (24 of 171 versus 76 of 701), predominant tumour type, 
multicentricity within the breast (35 of 171 versus 158 of 701) patients 
with FI tumours (105 of 171 versus 447 of 701), axillary lymph node 
involvement (50 of 171 versus 215 of 701), oestrogen receptor status (82 
versus 327) progesterone receptor status (40 versus 182). At a median fol- 
low-up of 83 months the incidence of contralateral breast cancer was 
higher in patients with a family history (10 compared to 17, y° test, 
P=0-03). The median time to detection of the contralateral cancer was 
similar in both groups (43 months). 

Conclusion: We conclude that patients with a family history of breast 
cancer do not have features at presentation or pathology that would merit 
a change in treatment strategy. However, the risk of contralateral cancer is 
increased, 
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Randomized controlled trial of the psychological effectiveness of 
multimedia computer counselling in symptomatic breast clinics 


E. Street, Pl. Drew, S. Weaver*, J.R.T. Monson, G.S. Duthie. 
J.N. Fox and MJ. Kerin The University of Hull Academic 
Surgical Unit and *The University of Hull Psychology 
Department, Castle Hill Hospital, Hull 


Background: More effective information transfer during counselling may 
help to reduce levels of anxiety in women attending symptomatic breast 
clinics. Multimedia has several theoretical advantages over the traditional 
leaflet-based approach and it was therefore decided to compare the 
psychological effectiveness of these two modalities. 

Method: The multimedia counselling system was designed in our unit 
and evaluated in the clinical situation prior to the commencement of the 
prospective trial. A prospective randomized trial was then performed with 
patients from the symptomatic clinics being randomized to receive either 
traditional counselling or counselling with the multimedia system. The 
Speilberger State Trait Anxiety Scale was used to record psychological 
distress prior to the consultation, after being informed of the diagnosis 
and after counselling. In addition each patient was asked to complete a 
satisfaction questionnaire based on the Wolf Medical Interview Satis- 
faction Questionnaire. 

Results: To date, 40 patients have been recruited: 18 were randomized to 
receive traditional counselling and 22 to receive multimedia counselling. 
There was no statistical difference in the levels of psychological distress 
between the two groups at any stage. However, a comparison of the satis- 
faction questionnaire showed that the patients found the counselling pro- 
vided with the mulumedia system superior to that provided by the tradi- 
tional approach. 

Conclusion: These preliminary results demonstrate that multimedia coun- 
selling is at least as psychologically effective as the traditional leaflet 
based approach and is preferred by the majority of patients. However, the 
advantages conferred by the use of multimedia counselling tools is such 
that they will undoubtedly become an essential counselling tool for use 
with patients with symptomatic breast disease. 
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Axillary sentinel node identification in breast cancer with dye 
injection alone 


K. Horgan, B. Mancie-Jones, M. Madan, A. Andrew and 
C. Quinn The Breast Unit, General Infirmary at Leeds, Leeds 


Background: Recent reports have suggested that identification and exam- 
ination of the axillary ‘sentinel’ node can accurately determine axillary 
node status in breast cancer patients. Conventionally both radioisotope 
enhanced lymphoscintigraphy and peroperative blue dye injection are 
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utilized te identify the sentinel node but this study examines the results of 
dye injection alone. 

Method: Thirty-eight women with proven breast cancer (age range 25-86 
years) had 4 ml Isosulfan blue colloid dye injected peritumourally after 
induction of anaesthesia. The sentinel node was identified as the most 
proximal node that was blue or the first axillary node encountered by a 
blue lymphatic and sent for separate histological study. All patients then 
proceeded to standard axillary dissection. 

Results: Of the total of 38 patients, 14 had wide local excision aad 24 
mastectomy as their associated breast procedure. A total of 718 odes 
were retrieved (mean = 19) and 19 axillae contained metastatic discese. A 
sentinel node was satisfactorily identified in 35 (92 per cent} as © blue 
node Gt= 18) or the termination of a blue lymphatic (7 = 17). There were 
three false-negative results for axillary nodal status (8 per cent) with over- 
all sensitivity of 84 per cent. Patients treated by wide excision and sepa- 
rate axillary dissection were technically more difficult. 

Conclasion: Sentinel node identification is a developing technology and 
is possible for a majority of patients using dye injection alone, The abso- 
lute accuracy and failure rate require further study after the learning curve 
is completed, 
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Evidence-based appraisal of the one-stop breast clinic 


R. McCarthy, J. Baldwin, C. Fisher, H. Gajraj and D. Griffiths 
Breast Department & Clinical Audit, East Somerset NHS Trust 


Background: The assumption behind a focused one-stop clinic system is 
that rapid diagnosis and treatment leads to improved patient management. 
Based on our early experience of a one-stop breast clinic we set about 
testing this assumption. 

Method: Patients with breast cancer diagnosed during a 6-month period 
of one-stop breast clinic (OSBC) (1/9/96-28/2/97) were retrospectively 
compared with patients diagnosed from a 6-month period of fast track 
clinic (FTC) (1/3/96-3 1/8/96). 

Results: Thirty-one patients diagnosed with breast cancer via OSBC were 
compared with 41 patients diagnosed from FTC. We observed a decrease 
in the times from: a) referral to diagnosis (mean 3-4 versus 4-9 weeks); 
and b) referral to definitive surgery (mean 5-8 versus 7-3 weeks). The 
average number of visits per patient, prior to definitive treatment. in the 
OSBC was 1-2 compared to 2-0 in the FTC group. Thirty-nine per cent of 
patients attending the OSBC (12 of 31) versus 46 per cent of FTC 
patients had a diagnostic cytology (C5 fine needle aspiration). Four 
patients in each group required core biopsy (12-9 per cent, OSBC versus 
9-7 per cent FTC). Forty-eight per cent of patients in the OSBC group (15 
of 31) versus 44 per cent of patients in the FTC (18 of 41) required 
surgery for tissue diagnosis. Seven OSBC patients (22-5 per cent) had a 
frozen section biopsy, compared with three FTC patients (7-3 per cent). 
Conclusion: The impact of OSBC has been variable and we believe the 
question “Is the one-stop clinic beneficial to the patient and is it cost effec- 
tive’’, requires further appraisal and audit. Patient satisfaction will ultimately 
determine the continuation of this service, although the evidence that it has 
improved the clinical management of breast cancer remains to be proved. 
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sons of stapled and sutured anastomosis following 
ileocolonic resection for Crohn’s disease 


T. Yamamoto, LM. Bain, R.N. Allan and M.R.B. Keighley 
Department of Surgery and Gastroenterology, Queen Elizabeth 
Hospital, Birmingham 


Backgrousti The aim of this study was to compare side-to-side stapled 
and standard end-to-end anastomosis following ileocolonic resection for 
Crohn's disease. 
Method: One hundred and twelve patients requiring ileocolonic resection 
during the past 10 years have been reviewed, 

ort ty patients had side-to-side stapled anastomosis (side-to-side 
and both ends of bowels stapled transversely) and 72 under- 
went standard end-to-end sutured anastomosis. There were no complica- 
tions rela g to anastomosis in the stapled group. The Aaa complication 
T cent in the stapled group compared with 2 5 per cent in the 
gro p (P=0-005). The overall recurrence rate at ileocolonic anas- 












cent) in the sutured group (P< 0-0001). The overall reoper- 
for ileocolonic recurrence was 0 of 40 in the ss ie group 
compared with 25 of 72 (35 per cent) in the sutured group (P = 0-003). 
Using Kaplan-Meier methods, the cumulative recurrence and reoperation 
rates were lower in the stapled group compared with the sutured group 
(P=0-033 and P= 0-055, respectively, log-rank test). 
Conclusion: These data suggest that side-to-side stapled ileacetonic anas- 
tomosis for Crohn's disease is safer than sutured anastomosis and is asso- 
ciated with lower recurrence and reoperation rates, 


Coloproc iology 020 
Management of severe third-degree obstetric tears: a 
multidisciplinary approach 


T.A. Cook D, Keane’? and N.J. McC. Mortensen’ | Departments 





of Colorectal Surgery and "Obstetrics and Gynaec ology, John 
Radcliffe 


spital, Oxford 


Background: ‘Soares injuries following vaginal delivery are often 
repaired by » nexperienced j junior staff who have a poor understanding of the 
anatomy of the anal sphincters with up to 50 per cent of women describing 
some degree of subsequent incontinence and 85 per cent of women having 
a sphincter defect detected by anal ultrasound. The purpose of this study 
was to assess the short-term impact of involving a colorectal team in the 
management of patients with complicated severe third-degree tears. 
Method: Over a [-year period four women (age 29-31) with severe third- 
degree tears extending into the anal canal or rectum were referred to the 
colorectal unit for repair of the injury. Two were repaired immediately 
and two following formation of a defunctioning colostomy, The internal 
anal sphincter (IAS) was identified and imbricated. A nerve stimulator 
was used to help identify the external anal sphincter (EAS) which was 
repaired using an overlapping technique. The women were reassessed at 
3 months with anal manometry and anal ultrasound. Further clinical 
assessment was performed at | year following colostomy closure. 
Results: Two women were primigravidae. Episiotomy was performed in 
two and one had a forceps-assisted delivery. Birthweights ranged from 
3-3-4-6 kg. Anal ultrasound revealed intact EAS repairs in all four women 
although IAS was thinned anteriorly in one. Resting anal pressures were 
slightly low. (range 40-56 cmH,O) but satisfactory squeeze pressures were 
obtained in all four women (range 95-100 cmH,O). At 1 year, three were 
continent to. Solids, liquids and flatus, incontinence score = 6 (after 
Miller), but one had occasional urgency. The fourth experienced occas- 
ional liquid seepage and frequent incontinence to flatus | likely to represent 
IAS dysfunction (incontinence score = 7), 
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1 of 40 (3 per cent) in the stapled group compared with 32` 


Friday 15 May, 14-00-16-00 





Conclusion: Satisfactory short-term results may be achieved following 
repair of severe third degree tears and a nerve stimulator is important in 
identifying viable EAS to be used in repair. An integrated approach 
involving the experience of the colorectal team and anorectal physiology 
permits planning of future deliveries and may improve the long-term out- 
come. 
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Colonic motility is abnormal before surgery for rectal prolapse 


A.J. Brown, A.F. Horgan, J.H. Anderson, R.F. McKee and 
LG. Finlay Department of Coloproctology, Glasgow Royal 
Infirmary 


Background: Fixation rectopexy (FR) remains the operation of choice for 
rectal prolapse (RP), recurrence rates are low but the functional results are 
poor. We measured hindgut motility before FR to determine whether an 
underlymg neuropathy would explain this. 

Methods: Seven females (age 56-5 + 9-7 years) had a multilumen catheter 
inserted in the colon before FR. Colonic intraluminal pressure was 
recorded for a mean of 19 + 3 hours; the number of peaks over 5 and 
50 mmHg, moulity and high amplitude propagated contractions (HAPC) 
measured before and after a meal and compared with five controls. 
Results: 


AIR ADEE UNAHAN SAAN aAO te NANORANA AAE aAA tN 
Parents (SD) Sonme $ n 3 


Pre-prandial 


Contractions >5 mmHg 119 (55) 44 (32) P=0.03 


Contractions >50 mmHg 35 (3-4) 0-2 (0-4) 

Motility 504 (359) 101 (65) P=0-03 
Post-prandia! 

Contractions >5 mmHg 117-153) 133 (131) 

Contractions >50 mmHg 8-2 (15.9) 12 (1-1) 


Motility 224 (151) 153 (122) 
TEENAA ONIA AAEE SEANTANS 


Patients have high numbers of >5 mmHg contractions and motility before 
meals. Controls respond to meals by increasing motility unlike patients. 
HAPC were seen in one patient but all controls. 

Conclusion: These data show that patients with RP have a hindgut motil- 
ity abnormality prior to FR, similar to that observed in spinal cord injury. 
This may explain the poor functional results after surgery offering a 
rational for colonic resection. 
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Preliminary experience with coil embolization for major colonic 
haemorrhage 


J.E. Hartley, A.A. Nicholson, I. Curzon, D.F. Ettles, P.W.R. Lee, 
G.S. Duthie and LR.T. Monson The University of Hull, 
Academic Surgical Unit, Cottingham, East Yorkshire 


Background: Although most patients with colonic bleeding settle with 
conservative measures, a proportion require emergency surgery which is 
associated with high morbidity and mortality. This study aimed to deter- 
mine the safety and efficacy of coil embolization for the control of major 
calonic bleeding. 

Method: Nine consecutive high-risk patients (three men, six women, 
mean age $1, range 72-87 years) with major colonic bleeding have under- 
gone coil embolization. All had failed to respond to conservative meas- 
ures (mean Hb at angiography 6-3 g despite mean transfusion volume of 
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6 units}, were haemodynamically unstable at the ume of angiography 
(mean systolic pressure SimmHg), and were destined for emergent 
laparotomy should embolization fail. 

Results: in eight patients embolization achieved rapid haemostasis. with 
only one of these requiring further intervention for bleeding. Two of the 
eight subsequently developed ischaemic complications which werz suc- 
cessfully managed conservatively. The ninth patient with Crohn’s colitis 
required emergency surgery for continued haemorrhage. despite emboliza- 
tion of maltiple left colonic bleeding points, and subsequently died 
Conclusion: This experience demonstrates a role for coil embolizacion in 
the management of colonic bleeding where significant ischaemia is 
unlikely, provided the marginal artery is preserved. The use of these tech- 
niques in selected groups of patients can obviate the requirement for 
emergency surgery. 
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Prolonged delayed healing pilonidal sinus wounds can be 
avoided 


T.G. Allen-Mersh, H. Patel, M. Lee andl. Bloom Department 
of Gastrointestinal Surgery, Imperial College School of Mecicine, 
Chelsea and Westminster Hospital, London 


Background: The aim of this study was to determine whether excision 
with primary closure of pilonidal sinus by a surgeon with a special inter- 
est could abolish delayed healing. 

Method: We compared inpatient stay and ume to healing in 102 pdonidal 
sinus patients treated by either wide skin excision and asymmetric pri- 
mary closure (Karydakis procedure) carried out by one surgeon or laying 
open. Follow-up was from outpatient clinic records, and patient and GP 
questionnaires. 





Results: 
Primary Lay 
closure open 
fa 50) (a= 52) P value 
Hospital stay idays} median (IQR) 7 (6-8) 2 (1-2) Mann-Witney 
U-test 
<G-008 | 
Interval from operation to cessation 3 (3-6) 6 (4-8) Log rank 
of dressings (weeks) median (IQR) <0-0063 
No. patients unhealed at 10 weeks D if} 7 0-003 
from operation 
No, recurrences ü 5 x 04973 





Conclusion: Excision with primary closure resulted in a shorter period 
with dressings and fewer unhealed wounds, but involved a longer hospital 
stay compared with laying open. Prolonged delayed healing pilonidal 
sinus wounds can be avoided, however, as the Karydakis approach 
involved greater hospital cost and consultant input, patient selection 
becomes important and criteria for this need to be developed. 
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Transanal resection for rectal carcinoma 


T. Theodosopoulos, B.D. George, N. Mortensen and 
M. Kettlewell Department of Calo-Rectal Surgery, John 
Radcliffe Hospital, Oxford 


Background: A minimally invasive approach to rectal carcinomas may be 
appropriate for frail patients and those with advanced disease, Transanal 
resection (TAR) utilizes a modified urological resectoscope to resect rec- 
tal tumours. 

Method: Since 1977, [43 patients (72 men, median age 78. range 38-92 
years) have undergone 386 TARs (median two procedures per patient, range 
i~17} and have been followed up for a median of 13 (range 0-240) months. 


Results: The predominant indication for TAR was comorbidity (59), 
locally advanced disease (33), recurrent disease after previous anterior 
resection (16), metastatic disease (26) and villous tumours (9). The 
median distance of the tumours from the anal verge was Scm (range 
1-i5cem). Twenty-eight major complications occurred (7 per cent of pro- 
cedures, 20 per cent of patients): perforation (14), bleeding requiring re- 
operation (5), pneumonia (4), myocardial infarction (2) and incontinence 
(3), resulting in six early post-operative deaths. Sixteen patients (11 per 
cent) required a defunctioning stoma after TAR. Eleven patients (7 per 
cent) underwent subsequent rectal resection (six anterior resections and 
five abdomino-perineal excisions). The majority of patients (64 per cent) 
achieved satisfactory palliation of local symptoms. Median survival varied 
according to the indication for TAR: metastatic disease = 4 months, recur- 
rent carcinoma = 13 months, locally advanced disease = 17 months, 
comorbidity = 19 months and villous tumours = 27 months. Ten patients 
were followed for over 3 years with no evidence of residual or recurrent 
rectal disease (median follow-up 50-5, range 36-240 months). 
Conclusion: Transanal resection of rectal carcinoma is a useful technique 
in frail patients and those with advanced local or metastatic disease who 
would be expected to tolerate major surgery badly. 
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Short course preoperative radiotherapy: experience using an 
Upsalla-type regime 


S. Lele*, A. Raza*, R. Kendal*, D. Radstone§, J. Bolger§, 
A. Shorthouset, M.W.R. Reedt, A. Barlow, G. Jacobi and 
K.B. Hosie* *Northern General Hospital, *Hallamshire 
Hospital, and §Weston Park Hospital, Sheffield, Lincoln City 
Hospital and =Doncaster Royal Infirmary 


Background: A recent study using short course preoperative radiotherapy 
(DXT) has shown a significant reduction in local recurrence with an 
acceptable perioperative morbidity. 

Method: We have audited our experience (n=45) along with the times 
from referral to DXT and then to surgery. 

Results: The median time from referral to DXT was 36 (range 11-74) 
days and from DXT to surgery was 6 (3-42) days. 





Upsalla North Trent 
Preoperative No Preoperative No 
DXT (%9 DXT (%) DXT (&) DXT (%) 





30-day mortality = 2 6-6 S] 


Anastomotic leak rate li 8 15-8 (3/19 74 
Perineal wound breakdown 20 10 24 (6/25) <i? 
No complications 56 66 55 X 





Patients waiting longer than 7 days between DXT and surgery were more 
likely to suffer the major complications of anastomotic leak, wound sep- 
sis or fistula formation, 6 of 13 (46 per cent) versus 6 of 32 (18-8 per 
cent). 

Conclusion: These carly results suggest that pre-operative DXT has a sig- 
nificant perioperative morbidity which is compounded by delays between 
radiotherapy and surgery. The long delays between referral and DXT high- 
light a major logistical problem in providing this service in North Trent. 
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Glutaraldehyde proctitis: the cause of an outbreak of post- 
sigmoidoscopic diarrhoea 


J.M. Hanson, S.M. Plusa, D.A. Browell and W.J. Cunliffe 
Queen Elizabeth Hospital, Gateshead, Tyneside 


Background: This study aimed to investigate the role of glutaraldehyde 
in an outbreak of post-sigmoidoscopic proctitis. 


Method: Án outbreak of bloody diarrhoea at the start of a flexible sig- 
moidoscopic screening programme prompted scrutiny of the incidence of 
this compli tion and the role of glutaraldehyde in its aetiology, The post- 
examination questionnaires completed | day after the sigmoidoscopy were 
reviewed forthe first 400 subjects and glutaraldehyde levels in the re- 
water of the Auto-Disinfector 2 (Keymed) were measured. 
- of symptoms in the subsequent 400 patients after installa- 
tion of a new washer was examined. 

Results: Five of the patients screened (1-3 per cent) presented to hospi- 


tal with bloody diarrhoea occurring immediately after a normal exami- 


nation. Sigmoidoscopy confirmed the presence of proctitis and stool cul- 
tures were negative. Symptoms rapidly subsided with steroid enemas. 
Eight additional patients (2 per cent) recorded similar problems but 
received no treatment and settled spontaneo ously. Glutaraldehyde levels 
rose porary after each use of recycled 2 per cent glutaraldehyde 
solution (Cì ycle 1, 103 mg/l; Cycle 3, 445 mg/l; Cycle 5, 838 mg/l). No 
cases of proctitis were identified from the questionnaires comple ted by 
400 patients after changing to a washer which did not recycle the rinse 
water. 2 

Conclusion: Glutaraldehyde levels accumulate in recycled washing fluid 
and should be considered as a Cause Of post-sigmoidoscopic proctitis. 
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Dynamic magnetic resonance defaecating proctography: a new 
method for assessing anorectal dysfunction? 


S.W.T. Gould, G. Lamb, N. Vaughan, A. Wan, W. Gedroye and 
A. Darzi Minimal Access Surgical Unit and Interventional MR 
Unit, impetial College School of Medicine at St Mary's. London 


Bariya The aim of this study was to develop a technique to 
investigate defaecatory dysfunction in the interventional magnetic reso- 
nance (IMR) scanner. This would combine functional evaluation with 
soft-tissue imaging in physiological positions without using ionizing 
radiation. . 

Method: Eight female patients (median age 63, range 21-83 years} were 
examined in a 0-ST IMR unit. Six patients had defaecatory difficu! ity 
including incomplete evacuation, excessive straining or the need for 
self-digitation. Examination was normal except for an anterior rectocele 
in two cases, One patient complained of faecal incontinence (examina- 
tion revealed poor sphincter tone) and one had full thickness rectal pro- 
lapse. The patients were seated on a plastic bedpan with the anorectal 
region at isocentre and a loop transmit/receive coil under the bedpan. 
Gadolinium- DTPA (0-1 mmol/kg i.v.) was administered to aid bladder 
visualization in six patients. Dynamic real-time images were acquired at 
rest m mid- -sagittal and coronal planes (FGR, acquisition time 4s), 
Imaging was then performed during maximal squeeze and straining 













manoeuvres. This was followed by rectal administration of 200 mi of 


mashed potato reconstituted with | per cent gadolinium-DTPA in water. 
Whilst real-time imaging continued, the patients were asked to empty 
the rectum and signify when they felt defaecation was complete. The 
images were assembled into a cine loop for assessment of defaecatory 
ayaa 

Results: All. patients tolerated the procedure. The pelvic organs and 
soft tissues were clearly visualized and rectal contrast was excellent. 
The levator ani muscles were visible in the coronal plane. No patient 
had asymmetrical levator contraction. Bladder visualization was 
improved by i.v. contrast. The rectal prolapse was clearly visualized. In 
five of the other patients an anterior non- emptying rectocele was iden- 
tified, with intrarectal mucosal intussusception in two. Abnormal blad- 
der neck descent was demonstrated in four patients. The patient with 
sphincter weakness was unable to retain the contrast material. In the 
final patient, - failure of relaxation of the puborectalis (anismus) was 
demonstrated. 

Conclusion: This technique evaluates defaecatory function in a physio- 
logical position without exposure to ionising radiation giving information 
concerning the function of the whole pelvic floor. The technique demon- 
Strated a significant abnormality in patients with defaecatory dysfunction 
when physical examination was negative or inconclusive, 
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To operate or not: 2-year outcome of colorectal cancer in a 
cohort of 1332 patients over 80 years old 


B.D. Braithwaite and J.B. Fozard On behalf of the Wessex 
Colorectal Cancer Audit working party 


Background: This study aimed to determine the outcome at 2 years of a 
cohort of patients diagnosed with carcinoma of the colon and rectum 
between September 1991 and August 1994. 

Method: A record of patients diagnosed with colorectal cancer within the 
Wessex region was interrogated and data analysed. The annual mortality 
for people over the age of 80 in the Wessex region was 24 per cent. 
Results: One thousand and thirty-two patients were identified. Two hundred 
and ninety-nine patients did not have operative intervention: 82 were dead at 
the time of diagnosis (74 died as a result of cancer). Of the remaining 217 
(mean age 87 years, 69 men), 39 refused operation, 83 were deemed too ill, 
39 were inoperable and in the rest no reason was given for non-operative 
treatment, At 2 years, 159 patients had died (73 per cent). The median time 
of death was 41 days after diagnosis (range 1-730} and in 124 (78 per cent) 
the cause of death was attributable to their cancer. Of those who refused 
operation, 30 per cent were alive at 2 years. In those deemed too ill for 
intervention, 24 per cent were alive which was similar to the 30 per cent sur- 
vival in those deemed inoperable. One thousand and thirty-three patients 
(mean age 85, 43 per cent men) had surgery for their cancer. At operation, 
7 per cent had disseminated disease and no resection was done, 6 per cent 
had local excision, 28 per cent had right, 6 per cent extended right, 2 per 
cent transverse, 6 per cent left and 11 per cent sigmoid colectomies, while 
[0 per cent had anterior resection of the rectum, 6 per cent abdominoperineal 
resection, 2 per cent subtotal colectomy, 7 per cent had a Hartmann’s pro- 
cedure. In 9 per cent the procedure done was not known. Eleven per cent 
had Dukes classification A, 41 per cent Dukes B, 20 per cent Dukes C 
staged disease and 22 per cent had liver deposits. Ten per cent of patients 
developed chest infections. There was an anastomotic leak rate of 2 per cent, 
2 per cent postoperative haemorrhage, 2 per cent pulmonary emboli, 3 per 
cent myocardial infarction, 2 per cent bowel obstructions, 5 per cent wound 
infections, | per cent developed a deep vein thrombosis. The 30-day mortal- 
ity was 16 per cent. At 2 years 50 per cent of patients had died [median time 
of death: 157 days after operation (range 0-725)). 

Conclusion: These results show that operative intervention for colorectal 
cancer improves survival in patients over the age of 80. 
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Aspirin, sulindac and the rectum in familial adenomatous 
polyposis 

S.J. Mills’, J.C. Mathers', P.D. Chapman’, J. Burn? and 

A. Gunn“ ' Departments of Biological and Nutritional Sciences 


and ` “Wansbeck District General Hospital Trust, Ashington, and 
“Human Genetics, The University, Newcastle upon Tyne 


. Background: This study was designed to investigate the effect of aspirin 


and sulindac, both non-steroidal anti-inflammatory drugs (NSAIDs), on 
the rectum of patients with familial adenomatous polyposis (FAP). 

Method: Six patients with FAP who had previously undergone colectomy 
with Heo-rectal anastomosis were randomized to receive 3 months’ treat- 
ment with aspirin and then sulindac or sulindac and then aspirin. There 
was a l-momh wash-out between treatments. Videotape recordings of the 


‘rectum were faken to permit polyp counts pre- and post-intervention and 


mucosal biopsies for assessment of crypt cell proliferation by mitosis 
counting following whole crypt microdissection. 


Results: Treatment with both NSAIDs resulted in reductions in crypt cell 


proliferation in flat rectal mucosa but the effect was more marked with 
sulindac (decreased from a mean of 11-7 to 6-8 mitotic cells/crypt, 
P=(-038) than with aspirin (decreased from a mean of 13-2 to 10-3, 
P=0-027). Mean polyp counts also decreased after both sulindac and 
aspirin treatment, from 15-7 to 10-2 and 13-1 to 12-1, respectively, but 
this did not reach statistical significance. 
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Conclusion: Both aspirin and sulindac reduce proliferative activity in the 
macroscopically normal mucosa as assessed by whole crypt microdissec- 
uon., This does not result in a concomitant regression of adenomatous 
polyps over the time scale studied. 
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Training in coloproctology. How much actually takes place?’ 


RJ. Aitken and S.J. Nixon Lothian Surgical Audit, Royal 
Infirmary, Edinburgh 


Background: To assess trainee experience and consultant supervision in 
colopractology ina UK city. 

Method: Coloproctology operations undertaken during 1996 were 
rerieved from a ge regional database containing all general 
surgical operations. The database covered 2a teaching hospitals, IS 
consultants, Ji specialist registrars (SpR) and 11 SHOs. 

Results: A total of 2464 coloproctology operations (excluding append x oper- 
avons) were undertaken. Eight hundred and seventy-two (35 per cert! were 
serfarmed by a consultant who assisted in another 15 per cent. One thousand 
and seven (4 per cent) were undertaken by a registrar and the consultant 
assisted on one third. Two hundred and fifty-five (10 per cent) were under- 
taken by an SHO and the consultant assisted in 20 per cent. Individmal con- 
sultant SU gual ranged from 7 to 29 per cent. In a larger audit consultants 
assisted in 19 per cent of colorectal cancer resections and their supervision 
appeared to be increasing. Analysis of representative operations on the gen- 
gral surgical units suggested that an SpR would, on average. underake [4 
H Spee ns resections per year (50 per cent consullant supervised) and an 
SHO 3-1 haemorthoidectomies per year (33 per cent consultant supervived). 
ree et This study suggested that trainees received minimal colo- 





prociology training from their consultants. There is considerable scope for 


consultants to merease thelr supervision but this will have significant 
service implications. 


Coloproctology 03) 
Towards early appropriate referral for the diagnosis of 
colorectal bleeding 


PS. Basnyat. C. Button. P. Banenee and M.E. Foster Lust 
Crlanorean Ge neral Hospital. Mic 1 Glamorgari 


Background: The aim of this study was to audit the quality ol general 
e s (GP) referral letters with regards to rectal bleedin2 and to 
mpfericnt necessary changes lo improve = data presented, 

Method: Rectal bleeding referral letters between January 19960 and 
ber 1996 from all GPs in a a area were reviewed ard scored 
simple scarmye system. An educational programme in respect to 

cal disease and rectal b ceding was implemented to involve all GPs 

Hce purses, 

Results: Sixty-four (37 from men) referral letters have been analysed. 
Details of colorectal symptoms with duration and clinical excmination 
findings io the referral letters were allocated appropriate points (maximum 
score P 1? points). The mean score of the letters was only 3-2 (range 
ly 12 GPs had documented evidence of abdominal exam- 
ination a 24 had documented sae examination findings. Hospital 
investigations confirmed four cancers, 11 polyps, five colitis, one solitary 
rectal ulcer, 10 diverticular disease, % haemorrhoids, six fissures and two 
fistula-in-ano. Three patients were inappropriately referred and had no 
colorectal symptoms (back pain. heartburn, ovarian mass}. PSE and CB 
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iit 
hi 
ł 


have visited all 18 practices and spoken individually io 36 Gks (out of 


45) and 31 nurses. A total of 136 miles have been covered and 42h have 
heen spent directly on educational meetings. After completion of GP visits 
a symposium was organized to answer any remaining questioas and to 
develop further the theme of colorectal cancer. Eighteen GPs attended the 
symposium and over 90 per cent found it very useful and educetional. 
Conclusion: The educational programme has been well received by both 
GPs and nurses. Re-evaluation of referral patterns will indicate the suc- 
cess of the educational programme and, in fact, recent referral letters have 
been of high quality. 
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Controlled intraoperative water testing of left-sided colorectal 
anastomoses: are iHleostomies avoidable? 


J.M.D. Wheeler and J.M. Gilbert Departmen? of Surgery, 
Wexham Park Hospital, Slough, Berkshire 


Background: Anastomotic leakage is a major problem in colorecta 
surgery, and previous studies have suggested that intraoperative identi- 
fication of leaks allows repair at the time of surgery. This study exam- 
ined whether testing allowed a defunctioning ileostomy to be safely 
omitted. 

Method: One hundred and two consecutive patients underwent left 
sided colorectal resection (52 males and 50 females with a mean age o 
65-7, range 16-89. years). Following completion of anastomosis, it 
integrity was tested by running saline into the rectum, using a manome 
ter to a maximum distending pressure of 30cm water. Any leaks were 
repaired and the anastomosis re-tested. All patients underwent a contras 
enema on the eighth postoperative day. A defunctioning ileostomy wa: 
only performed if the anastomosis could not be shown to be leak-proo 
on testing. 

Results: Twenty-one (20-6 per cent) patients failed the immal leak tes 
although only two of these went on to have a clinical leak. Sixteen (16-. 
per cent) had a leak on radiological testing. and there was clinical evi 
dence of a leak in five (4-9 per cent) patients. Two defunctionin: 
ilcosiomies were performed. There were three (2-9 per cent) deaths bu 
none of these had a leak on radiological testing. 

Conclusion: Inco T anastomoses were successfully corrected intra 
operatively. A defunetioning ileostomy was avoided in 98 per cent o 
CASES, 
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Coloproctology 02 


Systematic review of laparoscopic surgery for malignant 
colorectal disease 


L. Yong, M. Deane. LRT. Monson and A. Darzi Minimal 
Access Surgical Unit, St Mary's Hospital, London and Academic 
Surgical Unit, University of Hull, Hull 


Background: A systematic review of the current literature on laparc 
scopic surgery for colorectal malignancy was undertaken to compare th 
complications. postoperative outcome, survival and cost of laparoscopt 
surgery for colorectal malignancy with open surgery. 
Methed: Publications from January 1991 to March 1997 were located b 
o database. manual and reference search. Inclusion criteria wer 
sed to select the mast robust studies which were weighted by hierarchy o 
Aten for the review, Data were abstracted to a database for analysis. 
Results: Of the 157 publications located. only 42, representing 341 
patients, were selected for inclusion into the review. AH were low in th 
hierarchy of evidence (32 were case series reports). Only 13 of the 4 
papers concentrated specifically on malignant disease. The average patier 
age was 63-2, equal male to female ratio. The most common contraind! 
cations were bulky tumour masses, previous operations or obesity. Th 
operative conversion rate for a range of procedures was 17-2 per cen 
Intraoperative complication rate was 4-2 per cent, postoperative morbidit 
was 11-3 per cent and 30-day mortality was 1-64 per cent. No circumfe: 
ential margins were reported: the oe distal margin was 57cm an 
average lymph node harvest was 10-4. Recurrence rates, reported by ha 
the papers, was S-4 per cent, one me were port-site metastases. We wer 
unable to assess critically recovery benefits, long-term survival or cost. 
Conclusion: Studies of low hierarchy of evidence continue to be put 
lished 6 years after the first report of laparoscopic colorectal surgery wit 
the majority of papers representing feasibility studies which cannot F 
generalized and are highly variable in the standard of reporting, reflectin 
a non-standardized approach to the reporting of a new technique. Th 
benefits of laparoscopic surgery for malignancy remain unproved ar 
should only be undertaken in the context of a multi-centre randomize 
controlled trial. 
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A prospective comparative audit of emergency surgical 
workload ta district general hospital over changing times 


J.R.A. Wa ker, J. McLaren, D. Signorini and D.A.D. MacLeod 
Departme. t of General Surgery/Urology, St John's Hospital, 


Livingston, West Lothian 





Backgrousids This study aimed to assess the impact of recent national 
changes on surgical training at a district general hospital. 

Method: Five hundred and fifty consecutive emergency surgical referrals 
for the 9- week period | September to 3 November 1995 and 543 consec- 
utive emergency surgical referrals for the same 9-week period in 1996 
were studied, Statistical analysis was performed using the y” test. 
Results: AL senior house officer level exposure to acute surgical referrals 
was reduced by 52 per cent and at career specialist registrar level by 4 per 
cent. In 1996, 3 per cent fewer patients were operated. upon and there was 
all in attendance of the admitting trainee at these operations. 
t The results indicate a significant (P< 0-001) deleterious impact 
of the changes aio 1995 and 1996 on training opportunities in the sur- 
gical department of a district general hospital at senior house officer level, 
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A prospective audit of inguinal hernia in childhood 


CP. Driver, J. Bowen, J. Bruce, A. Bianchi, C.M. Doig and 
A.P. Dickson Royal Manchester Children’s Hospitals NHS 
Trust, Hospital Road, Pendlebury, Manchester 


Background: The aim was to assess the management of inguinal hernia 
repair in children. 

Method: All children admitted for repair of an inguinal hernia were 
audited prospectively, assisted by the clinical audit department. 

Results: In a 4-month period, 135 children were identified. Of these, 72 (53 
per cent) were under | year of age, of whom 39 (54 per cent) had been 
born prematurely. in 45 (33 per cent) cases, the child required emergency 
admission for suspected incarceration of the hernia. In those under 1 year, 
however, 38 (53 per cent) were emergencies. A consultant surgeon per- 


formed or was present at 73 (54 per cent) cases and in 45 (63 per cent} of 


those children under i year; a consultant anaesthetist was present at 109 (1 
per cent) cases and 63 (88 per cent) of those under | year. Compl sn 
related to surgery were identified in six (4 per cent) children, none of whic 
required a further procedure. The mean length of hospital stay in all en 
dren was | 6 days (range 1-4 days) for elective admissions and 2-4 days 
(1-7) for emergency cases. In those under | year of age, this was 1-8 (1-4) 
and 3-5 (1-7) days, respectively. This longer stay in emergency cases was 
due mainly to the difficulty in finding an appropriate theatre session. 
Prematurity was the commonest cause for an overnight stay. 

Conclusion: When planning hernia surgery in children, half could be 
expected to stay for at least one night. Inguinal hernias in infants continue 
to require emergency treatment and urgent referral of children in this age 
group to a one surgeon is once again recommended. 


General 019 | 
Diagnostic laparoscopy for appendicitis: only useful in young 
women = 


LP. Mackie, B. S. Taylor, R. Jarman, F.G. Bergin, A.L.G. Peel 
and DJ. Leaper North Tees General Hospital, Stockton-on- 
Tees, Cleveland 


TE a A prospective audit of diagnostic laparoscopy for patients 
with i appendicitis was revisited after 2 years to ‘close the loop 
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for effective clinical guidelines. Open appendicectomy is encouraged as a 
training operation at this Trust. 

Method: Between January 1995 and December 1996, 282 patients were 
taken to theatre with a diagnosis of suspected acute appendicitis. Of these 
145 {5} per cent) had laparoscopy; 116 had subsequent appendicectomy. 
The remaining 137 patients (49 per cent) had appendicectomy without 
preliminary laparoscopy (the majority being men or children with clear 
signs and symptoms). 

Results: Twenty-nine patients were spared unnecessary appendicectomy fol- 
lowing laparoscopy, all but one being women of child-bearing age. However, 
116 patients had appendicectomy of whom 31 (21 per cent) had a clinically 
and histologically normal appendix: 85 (59 per cent) were inflamed with 23 
(16 per cent) perforations. Of those who did not have laparoscopy 29 (21 per 
cent) had a normal appendix removed, 108 (79 per cent) were inflamed with 
35 (32 per cem) perforations. Operating times were prolonged in the 
laparoscopy group (62 min: range 2-240 min) compared to open operation 
alone {53 min; range 15-250). There were no differences in length of post- 
operative stay (4-2 days, range 1-16 versus 4-6 days, range I-17). 
Conclusion: Although the negative appendicectomy rate was similar it is 


clear that women of child-bearing age benefit from preliminary diagnostic 


laparoscopy to avoid unnecessary operation. For all other patients open 
appendicectomy is appropriate and should be retained as a traming operation. 


General 020 


Delivery of surgical care in a district general hospital without 
High Dependency Unit facilities 


R.P. Coggins Birch Hill Hospital, Rochdale 


Background: Many hospitals lack the facilities for high dependency care, 
and patients requiring this level of care are nursed on the surgical ward. 
The aim of this study was to assess the extent of this problem in a district 
general hospital, looking at the impact of providing High Dependency 
Unit (HDU) care at ward level. 

Method: A 28-bed surgical ward was studied for 39 consecutive days. 
Patients were assessed as being either appropriately placed (routine) or 
inappropriately placed (HDU). Nursing interventions and observations 
ever cach 24-h period were recorded for the most dependent patient in 
each group. 

Results: Data were collected for a total of 1092 bed days. Median bed 
occupancy was 22 patients (78 per cent). Inappropriately placed HDU 
patients accounted for 55 bed days (5-04 per cent, average |-4 patients/ 
day), These patients required more intensive nursing than routine patients. 
HDU patients received more observations during 24-h than routine 
patients (mean 11-33 and 4-15, respectively, P<0-005). The number of 
observations recorded for a routine patient in 24-h fell when an HDU 
patient was nursed concurrently on the ward (average 509/24 h, falling to 
3-77/24 h in the presence of an HDU patient, P<0-02). 

Conclusion: HDU patients require more intensive nursing care than 
routine surgical patients. The nursing of HDU patients on the ward 
adversely affects the quantity of care available for less dependent patients. 


General 021 


A profile for change: improved operating theatre utilization 


C.J. Vickery, A.J.M. Brodribb and S. Ashley Department of 
Surgery, Derriford Hospital, Plymouth, Devon 


Background: [n keeping with the findings of the Bevan report of 1989 
towards greater operating theatre efficiency, we set out to design and test 
a software system aimed at profiling the annual performance of each indi- 
vidual inpatient operating session for nine general surgeons in a large 
district general hospital. 
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Method: A software system was designed to employ standard information 
coBected in an existing theatre database (ORSOS) and to displey the 
results for each operating session for a year in simple graphic and tabular 
form on a single sheet of paper. Data were produced concerning teatre 
time utilization (‘set-up time’, ‘operating time’. ‘de-set-up ume. ‘cold 
table ume’. early and late starts and finishes), number of patients and 
case-mux by BUPA category, intermediate equivalent procedures per ses- 
sien, total lists used and cancelled cases per annum. These data completed 
a profile of the working patterns of each individual operating lict and 
heace theatre team (surgeon, anaesthetist, nursing and ancillary staff), 
enabling identification of persistent problems of case-mux, case-loac. can- 
cellations and surgical, anaesthetic, nursing or portering delays. Individual 
profiles were distributed to surgeons, anaesthetists, theatre sisters and the- 
atre managers involved with each session, for interpretation, discussion 
and subsequent implementation and assessment of any changes tc wards 
improved practice. 

Results: After running the profiles for two years, there has been ar over- 
all increase of 3-5 per cent in the mean intermediate equivalent velue of 
eavh session, a 12 per cent reduction in lists finishing more than 4) min 
early and an increase in the total number of cases of 9 per cent, with a 
17 per cent reduction in cancelled cases. The percentage utilization of 
theatre sessions for individual surgeons increased in a significant majority 
to over GO per cent, representing a 35-3 per cent increase in overall ‘heatre 
utdization (91-3 per cent), a calculated saving of £100,000 in reducion of 
wasted theatre me. 

Cenclusion: From the outset it was determined that the project weaild be 
stactly facilitatory rather than judgmental and through individual and 
group discussion of these profiles. problems have been addressed and 
changes implemented to improve overall operating theatre efficiency. 


General 022 


Longevity of surgeons 


M. Al-Falloup, A. Gupta and S. Hameed Department of 
Sergery, Pilgrim Hospital, Boston, Lincolnshire 


Background: The aim of this study was to reveal the mean refarement 
and survival (MS) of surgeons in relation to other doctors. 

Method: A study of 1488 obituaries reported in consecutive British 
Medical Journal issues was made from February 1992 to Novembe~ 1995. 
Results: General practitioners led the list of reported deaths (558 coctors) 
with MS of 7449 years, followed by physicians (326) 77-94 yeas, then 
surgeons (226) 7605 vears. Others included ophthalmologists 77-38, and 
acciden/emergency surgeons 64-5, psychiatrists (70) 71-6, anaesthetists 
(E5) 73.34. pathologists (62) 77-19, obstetricians/gynaecologis:s (60) 
74-89. There were eight medical students and trainees with the shortest 
MS of 24 vears. The 10 reported hospital administrators have the longest 
MS of 78-68 years. Of 226 surgeons, 41 died while working (13-5 per 
cent) with MS of 55 years, 17 retired before the age of 65 (7-5 per cent) 
wath a late MS of 11-82 years, 161 retired at the age of 65 (71 per cent) 
wath a late MS of 1506 years. and seven continued their private practice 
after the age of 65 (3 per cent) with a late MS of 10-85 years. 
Conclusion: Surgeons survive well as compared to other doctors, but 
poysicians and administrators are the longest survivors. There is ro clear 
evidence that surgeons who retire early survive longer. Retiremert at 65 


can still yield an optimal survival. 


General 023 


When is the specialist surgeon really trained? 


D., Sutton, J. Wayman, D. Karat, N. Hayes and S.M. Griffir The 
Oesophago-Gasiric Cancer Unit, Newcastle General Hosprtal, 
Mewcastle upon Tyne 


Background: Surgical training and experience are frequently cla med to 
tafluence surgical results. The aim of this study was to quantify any 
improvement im an individual surgeon's performance in one operation 
over a period of & years from initial appointment to date, 


Method: Patients undergoing Ivor-Lewis subtotal oesophagectomy per- 
formed by a single surgeon (SMG) between November 1989 and 
January 1997 were identified from a prospectively compiled 
oesophageal cancer database. Age, sex, smoking and alcohol history. 
ASA grade, operative time (abdominal, thoracic and ‘one lung time’), 
blood loss, transfusion requirements (intraoperative and total), extent of 
lymphadenectomy (number of lymph nodes sampled, ITU stay, postop- 
erative complications. pathological stage, grade and survival were stud- 
ied. Statistical comparison was carried out using ANOVA and ¥~-squared 
tests, 

Results: The records of 150 patients were identified for analysis; the 
cohort was split into five groups of consecutive patients. Each of the 
groups was comparable for age, sex, smoking and alcohol histories, ASA 
grade, and histological stage of disease. Analysis of the variables pertain- 
ing to operation revealed a significant improvement with time: 





Blood In-patient Lymph 
One lung loss Transfusion ITU stay stay nodes 
Cases time (mini imi units) {days} 


(days) sampled in) 
1-30 120-2 (63) 1186-7) 2-07 (0-37) 4-89 (0-88) 27-8 (2I 8-03 (0-78) 
31-60 121-6 (3-8) 332 1-64 0-51) 3-03 (b-4) R27) ELOI (1-6) 
61-90 110-1 (3-9) 815-30 0-31 (0-95) 2-73 (0-57) 29 (5-17) 12-29 (1-05) 


91-1230 IGHI (5-6) 7907 0291014) 275 (L06) 221 1536} 15-96 (136) 
H2I-130 99-7 (7.5) 8792 0-76 (0-21) 1-08 (0-13) 16-1 (0-70 15-29 (1-3) 
P value 0-03 <-Of <00] 0-02 0-04 0-002 





Conclusion: This study reveals a continuing improvement in an experi- 
enced surgeon's operative performance over & years. With the current 
trend to a shorter training for surgeons, there is a case for continuing 
supervision of the ‘fully trained’ surgeon undertaking complex proce- 
dures. 
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Audit of the 841 deaths from oesophageal or gastric cancer on 
surgical wards in Scotland 1994-1996 


S.Y. Soon*, F. Marjoribanks?, S.J. Nixon? and 

A.M. Thompson**  *Depariment of Surgery, Ninewells 
Hospital, Dundee, *Scottish Audit of Surgical Mortality, Royal 
College of Surgeons, Edinburgh 


Background: The Scottish Audit of Surgical Mortality (SASM) collected 
data on all 841 patients (395 with oesophageal cancer, 446 with gastric 
cancer) who died on surgical wards from 1994 to 1996. 

Method: Five hundred and six (60 per cent) were <70 years (range 30-96 
years). 6f per cent were men and 55 per cent were admitted as an emer- 
gency. Emergency admission increased with age. Seventy per cent of 
patients were ASA 3 or greater. The cause of death was cancer in 53 per 
cent but cardiopulmonary complications in 21 per cent: 451 died without 
an operation. A post-mortem was done in only 18 per cent and provided 
additional information in 33 per cent of patients. 

Results: Case note review showed close agreement between the surgical 
and anaesthetic assessors. From surgical assessment. the choice of opera- 
tion (3-9 per cent) preoperative management (2-8 per cent), intraoperative 
management (11-1 per cent), or postoperative management (8-8 per cent) 
contributed to death. There were technical problems in 20 per cent of the 
operations. Anaesthetic criticisms included the failure to use ITU/HDU 
(in 22-5 per cent) and postoperative management in 8-5 per cent. Adverse 
surgical decisions contributed to death in 16-2 per cent (1994) falling to 
12-8 per cent (1996), and caused death in 5-1 per cent (1994) falling to 0-7 
per cent (1996): anaesthetic factors contributed to death in 10-1 per cent 
and caused death in 1-0 per cent. 

Conclusion: This SASM Audit highlighted problem areas in the surgical 
management of patients with oesophageal and gastric cancer and resulted 
in improved surgical decision-making. There remains room for improve- 
ment particularly for intraoperative and postoperative care in patients with 
operable disease. 
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itients with multiple-resistant Staphylococcus aureas 
t P-POSSUM analysis 


n, M.S. Whiteley, P. Burden and R.B. Galland Royal 
Berkshire Tospital, Reading 


Background: This study aimed to study the significance of multiple- 
resistant Staphylococcus aureas (MRSA) infection in surgical patients 
using the P-POSSUM scoring system. 
Method: All surgical patients were prospectively scored using the P- 
POSSUM. A subset of these patients with MRSA infection were analysed 
using P-POSSUM predicted mortality, comparing physiological and oper- 
ative severity score with non-MRSA surgical patients and length of hos- 
pital stay with P-POSSUM-matched non-MRSA controls. 
Results: Thirty of the 1132 patients were MRSA positive and of these 
five died giving a P-POSSUM observed/expected deaths ratio of 1-7 (not 
significant; 95 per cent, CI ~0-24-0-10). The P-POSSUM physiology 
gs of 30 MRSA-positive patients compared to the non-MRSA group 
= 1102) was significantly worse (20-9 versus 17-4; 95 per cent. Cl 
109-5. 95)-as was the operative severity score (15-6 versus 9-2: 95 per 
cent, CI 4-40-8-42). The length of stay for MRSA-positive patients was 
significantly. tonger than P- POSSUM- matched controls. For mortality risk 
<5 per cent in = 16), mean hospital stay (days) MRSA-positive controls = 
23-8 versus 3-9; 95 per cent, CI 2-42-33-48. For mortality risk >5 per cent 
(n= 9), mean hospital stay (days) MRSA-positive controls = 33-4 versus 
13-4; 95 per cent, CI 5 50-34-64. 
Conclusion: MRSA infection in surgical patients does not increase mor- 
tality. However, patients who have contracted MRSA infection are more 
debilitated, ‘undergo a greater surgical insult and stay longer in hespital 
compared to the non-infected controls. 
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A dedicated NHS hernia service improves patient outcome and 
cost-effectiveness 


D.H. Bennett, C. Porter and A.N. Kingsnorth Department of 
Surgery, Derriford Hospital, Pinout Devon 


Background: A hernia service was commenced at Derriford Hospital on 
1 October 996 following a poor star rating for its performance in day- 
case hernia surgery. The rationale was to increase the number of patients 
undergoing . day-case, local anaesthetic surgery and to improve cost- 
effectiveness. 
Methed: The number of patients undergoing day-case and local anaes- 
thetic repair since the commencement of the hernia service to July 1997, 
was identified. A hernia satisfaction questionnaire was sent to 4 random 
sample of 50 patients who had had their hernia repaired by the hernia 
service and 50 patients who had had their hernia repaired by another 
team. : 
Results: In its first 9 months, 207 men were referred to the service and 
156 (145 primary and 11 recurrent) had undergone hernia repair, 117 (75 
per cent) went home the same day. Local anaesthesia (LA) was used in 
128 (82 per cent), 110 (86 per cent) of whom went home the same day 
compared to seven (30 per cent) who received a general anaesthetic (GA). 
Completed questionnaires were received from 41 (82 per cent) hernia 
service patients and 36 (72 per cent) patients treated by another team. 
Results were analysed for 36 patients from each group. Of the second 
group, 13 (36 per cent) received LA and {4 (39 per cent) were treated as 
a day-case. Hernia service o experienced a mean pain score of 4-7 
(range 0-10) compared to 5-7 (range 0-10) (P = 0-07) for the other group. 
Hernia service patients required postoperative analgesia for a mean of 2-4 
days (range 0-6 days) compared to 5-9 (0-21 days) (P< 0-01) in the other 
group. Similarly. hernia service patients experienced wound pain for a 
mean of 3-4 days (0-21) compared to 8-1 (0-30) (P<0-01) for the other 
group. Normal activity was also resumed at an earlier stage by patients 
treated by the hernia service (mean 10-8 days compared to 17-6 days. 
P<001). | 
Conclusion: These results demonstrate that the instigation of a hernia 














Br. J. Surg: Vol. 85, Suppl. 1, June 1998 


General 17-31 


service has resulted in more patients undergoing local anaesthetic, day- 
case surgery with less postoperative pain and an earlier return to normal 
activity. Increasing the number of day-case hernia repairs from 39 per 
cent to 75 per cent in this hospital (800 adult hernia repairs annually) 
represents an annual saving of over £70 000. 
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Analgesia in acute abdominal pain: an audit of current surgical 
practice 


LS. Tait, M.V. Gogot and A. Cuschieri Department of Surgery, 
Ninewells Hospital and Medical School, Dundee 


Background: Traditional teaching states that analgesia should be withheld 
in patients with acute abdominal pain for fear of masking physical signs. 
Others argue that such practice amounts to suboptimal clinical manage- 
ment. As approximately 25 per cent of all surgical admissions require 
treatment of acute abdominal pain, this study aimed to: i) determine local 
surgical practice for pain relief: and ii) investigate patient, clinician and 
hospital dependent factors which might influence variability in patient 
waiting times for analgesia. 

Method: One hundred emergency admissions with acute abdominal pain 
were randomly selected for analysis. Time of analgesia administration, clini- 
cal settmg of first dose, and clinical diagnosis were documented. Pain 
severity was determined by visual analogue patient self-assessment. Local 
surgical opinion as to the appropriate timing of analgesia was acquired by 
questionnaire, and determined for all grades of surgical staff (n = 35 of 36). 
Results: Forty per cent of patients received analgesia within I h of admis- 
sion, 17 per cent between l-2h, but 43 per cent waited 2-20 h for first 
dose of analgesia. Analgesia was not withheld in any patient to facilitate 
diagnosis. Eighty-four per cent of patients (a = 84) had severe pain and 
iG per cent moderate pain. Mean waiting time for analgesia in severe pain 
was 23h versus 63h for moderate pain (P<0-0001: Wilcoxon). How- 
ever, 33 per cent with severe pain waited >2h for analgesia. Clinical 
diagnosis did not influence the urgency with which analgesia was admin- 
istered, regardless of the pathology. Local surgical opinion favoured early 
analgesia after the initial SHO assessment (‘yes’ 88 per cent; n = 30), 
even in the absence of a firm diagnosis yes’ 79 per cent; a = 37). The 
majority of surgical staff believe that early analgesia does not mask phys- 
ical signs Cno’ 62 per cent; n = 21). However, junior surgical staff 
(SHOs) were most likely to withhold analgesia in the accident and emer- 
gency department (A&E) for fear of masking physical signs. Patients 
leaving A&E without analgesia waited on average 5-7h for first dose of 
analgesia compared with 09h for those receiving analgesia in A&E 
(P<0-0001, Wilcoxon), Ninety-two per cent of GP referrals did not 
receive pre-hospital analgesia. 

Conclusion: Forty-three per cent of admissions with acute abdominal pain 
wait too long, despite local surgical opinion advocating early analgesia. 
Severity of pam and underlying pathology do not influence early pain 
relief. The huge variability in patient waiting-time for analgesia results 
from omission of analgesia in A&E, and a fear of hampering clinical 
management by junior surgical staff at SHO level. 
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Surgical assessment wards: the way forward? 


A. Abidia and D. Chang Blackburn, Hyndburn & Ribble Valley 
NHS Trust 


Background: The aim of this study was to use the general surgical bed 
complement more efficiently and to improve emergency services. 
Emergency surgical admissions are concentrated on one ward, the 
Surgical Assessment Ward (SAW). We describe the results and impact of 
the SAW since its introduction in 1996, 

Method: Data were collected and analysed for all surgical emergencies 
for the year before SAW was opened (1994-1995) and the year since its 
introduction (1996-1997). 
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Results: The total length of stay for emergency admissions has decreased 
from 14281 to 13.809 despite a 2-6 per cent increase in the number of 
admissions. There was a 21 per cent increase in the number of pacients 
allowed home within 24h of assessment in 1996-97. Nevertheless, there 
was an increase in the number of emergency procedures performed from 
1342 to 1442. The mean number of consultant visits to the SAW per day 
was three. There was an increase (10-4 per cent) in the total number of 
elective surgical admissions from 4596 to 5076 and an increase in the per- 
centage mean bed occupancy in general surgical wards from 73 per cent 
to 80 per cem. 

Conclusion: The SAW concentrates emergency services on one ward, 
thereby facilitating admissions by GPs and increasing the efficiency of 
elective surgical work. The implementation of the SAW may have saved 
£84 300 in the year 1996-1997, 
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Validation of the P-POSSUM surgical scoring system in a 
district hospital 


M.S. Whiteley, D.R. Prytherch, T.R. Magee and R.B. Galland 
Royal Berkshire Hospital, Reading, Berkshire 


Background: P-POSSUM (Portsmouth-POSSUM) was described in 1996 
as an improvement on the POSSUM surgical scoring system (POSS JM = 
Physiological and Operative Severity Scoring System in the enUmeration 
of Morbidity and mortality). The aim of this study was to assess the per- 
formance of P-POSSUM in a district hospital to check the validity of its 
predictions in an independent unit. 

Method; Between November 1996 and April 1997, 1132 general surgical 
patients who underwent an operation were prospective scored by the P- 
POSSUM system. End-points were death or discharge. One audit clerk, 
specifically employed for this project. collected the P-POSSUM datz daily 
and added it to a dedicated computer database. 





Results: 
Number Mean Predicted Reported : 

Risk range at risk risk deaths deaths x 

Q- <5 1025 0-9 9 7 0.45 

$e] GS 8-74 6 7 0-18 

15-50 34 25-88 q 7 0-60 
50- 10G 8 67-25 s 3 2413 

0- 100 1132 227 29 24 P=050 (4 dt} 





Conclusion: There was an excellent correlation between the numper of 
reported and P-POSSUM predicted deaths. This study validates the mor- 
tality prediction by P-POSSUM in a second district hospital. 
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Current surgical practice in the management of inguinal hernias 
in the UK 


D.C. O'Riordan, M. Morgan, A.N. Kingsnorth, N.A. Black. 

S. Ambrose, P, Jones, S. Raimes, R. Taylor, D. Watkins and 
H.B. Devlin On behalf of the Steering Committee, The Nat onal 
Groin Hernia Outcomes Project, The Surgical Epidemiology & 
Audit Unit, The Royal College of Surgeons of England 


Background: This study aimed to establish current surgical practice in the 
management of inguinal hernia in NHS patients and to compare ths with 
the guidelines published by the Royal College of Surgeons of Engiznd. 
Method: All surgeons and hospitals in two regions (South Thames and 
Northern & Yorkshire) performing groin hernia repair were identified and 
invited io participate. Participating surgeons completed a questionniire for 
all patients over I8 years undergoing elective and emergency imguinal 
hernia between July and October 1996, 


Results: Three hundred and eighty-five surgeons in 131 hospitals were 
identified. Of these, 118 hospitals were included and 276 of 368 (75 per 
cent) surgeons in these hospitals agreed to participate. Questionnaires in 
5038 of 5556 patients were returned (90-7 per cent) of whom 4212 had 
inguinal hernia repairs in the NHS. One hundred and seventeen (2-8 per 
cent) operations were performed on urgent or emergency cases. A consul- 
tant operated on 1554 (37-4 per cent) patients and 259 (6-1 per cent) of 
operations were performed by unsupervised SHOs. A total of 2416 (61-1 
per cent) patients received antibiotics. Two hundred and twenty-seven (5-4 
per cent) operations were performed using local anaesthesia and 1745 
(42-5 per cent) were as planned daycases. Consultant surgeons did not 
perform significantly more day-case operations. The operative techniques 
are shown in the Table. Consultant surgeons performed 282 (182 per 
cent) of operations laparoscopically (P<0-001 7°). 





Operative technique Number (%) 
Shouldice 430 (10-2) 


Lichtenstein 2944 (69-9) 
Stoppa 64 (1-5) 
Bassini 390 (9-3) 
Nylon ior similar} dam 367 (8-7) 
Prosthetic plug 53 (1-3) 


Total laparoscopic 407 (9-7) 
TAPP laparoscopic 345 (7-5) 
TEP laparoscopic 82 (1-9) 
Other laparoscopic 10 (0-2) 





Conclusion: There has been a large change in practice in recent years that 
coincides with publication of the RCS guidelines. There was very 
widespread uptake of open mesh repair. The use of local anaesthesia is 
very low. Many patients had prophylactic antibiotics despite there being 
litde evidence of benefit. Laparoscopic surgery was carried out by senior 
surgeons which may improve outcomes but might have implications for 
training. 
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Is your anaesthetist nauseating? 


R.D. Howell, B.D. Braithwaite and S.D. Parvin Royal 
Bournemouth and Christchurch Hospital, Bournemouth 


Background: Postoperative nausea and vomiting (PONV) can increase 
hospital stay and decrease patient satisfaction. The aim of this study was 
to reduce the incidence of PONV after varicose vein (VV) surgery. 
Method: Some 57 patients (39 women, median age 54 years) had VV 
surgery performed by a single consultant vascular surgeon. Twenty-one 
patients had a unilateral procedure, 33 bilateral and three had surgery for 
recurrent VV. All patients were anaesthetized by one of three consultant 
anaesthetists (A, B and C) who used different techniques. No attempt was 
made by the surgeon to influence the anaesthetic. After surgery, each 
patient gave categorical answers about PONV. The anaesthetists were 
given the results and told that it would be repeated without their know- 
ledge. One month later, 42 patients (median age 48 years, 34 female, 16 
unilateral, 24 bilateral, two recurrent) were entered into an identical study. 
Results were analysed by X”. 

Results: In the first study, anaesthetist A treated 15 patients of whom six 
(40 per cent) felt nauseated and one (7 per cent) vomited, B treated 26 
patients, 15 were nauseated (57 per cent) and five (19 per cent) vomited 
and C treated 16 patients, one was nauseated (6 per cent), none vomited. 
C produced significantly less nausea compared with both B (P=0-03) and 
A (P=0-0009). No significant differences were observed between A and 
B and there were no differences in vomiting. In the second study all three 
anaesthetists used the technique employed by C. A treated i} patients, 
one (9 per cent) had nausea, none vomited, B treated 17 patients, one (6 
per cent) had nausea, none vomited, C treated 14 patients, one (8 per 
cent) had nausea. none vomited. There was an improvement from the pre- 
vious study for both A (P=0-08) and B (P=0-0006). 

Conclusion: This study shows that surgeons can influence the outcome of 
anaesthesia to the benefit of their patients. 


Br. J. Surg., Vol. 85, Suppl. 1, June 1998 








Vascular 41-55 








Vascular 041 





Outcome in patients requiring renal support following repair of 
ruptured aortic aneurysm 


R.P. Singam, A. Nasim, J. Barrett, J.F. Feehally, P.R.F. Bell and 
R.D. Sayers Department of Vascular Surgery and Department 
of N: punaleay: Leicester General Hospital NHS Trust, Leicesier 





Background The aim of this study was to assess the outcome of 


patients requiring renal support following repair of ruptured aortic 
aneurysm.: 

Method: Retrospective audit of all patients developing acute renal fail- 
ure following emergency aortic aneurysm repair between 1984 and 
1996. a 

Results: Sixty-five patients developed acute renal failure following emer- 
gency aortic aneurysm repair over 13 years, with a median age af presen- 
tation of 6% (range 49-84 years). The overall 30-day mortality in this 
group of patients was 75 per cent. Three prognostic indicators were iden- 
tified as being associated with a significantly higher mortality rate in these 
patients: the presence of vascular disease at presentation (other than the 
aneurysm), the need for an additional intraoperative procedure and the 
presence of one or more failing organ systems. The mortality increased to 
95 per cent when all three factors were present. Renal replacement ther- 
apy was required for a median of 1} (range 0-41 days) in noa-survivors 
and median period of 19 (range 1-46 days) in survivors. Sixteen survivors 
were discharged from hospital after a median stay of 49 (range 10-137 
days). Postoperative serum creatinine was >13Qunvl in 1f of these 
patients. A further patient was dialysis dependent. Survival following dis- 
charge was 100 per cent at 6 months. 

Conclusion: Acute renal failure complicating ruptured abdominal aortic 
aneurysm is associated with a 75 per cent in-hospital mortality. The mor- 
tality rate increases to 95 per cent if there is a history of vascular disease, 
an additional. operative procedure is performed and one or more organs 
fail posopasevcly 
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Ruptured ; abdominal aortic aneurysm in the octogenarian 


E. El- -Seedawy, S. Naidu, R.J. Holdsworth and P.T. McCollum 
Vascular fab Ninewells Hospital, Dundee 





Background: : The role of emergency aortic surgery for ruptured 
aneurysm in the over 80 years age group is controversial with some 
advocating an ‘all-comers’ policy, some a selective policy and others 
suggesting that surgery is usually not justified. We wished to examine 
the outcome of an ‘all-comers’ policy to ruptured aneurysms in the octo- 
genarian. © 

Method: All confirmed ruptures in patients over BO at the time of pre- 
sentation (mean age 83-3 + 2-4: range 80-88 years) to one vascular sur- 
geon were | ‘included in this study over a S-year period. Twenty-six 
patients were identified, of whom three patients did not have surgery, 
one due to pre-theatre death and two patients who had known terminal 
iliness. E 

Results: In 23: elderly patients having surgery there were 15 survivors at 
30 days (65 per cent). Perioperative deaths were due to myocardial infarct 
(3), multi-system failure (3) and respiratory failure (2). There was no sig- 
nificant difference in mortality rate between patients in this Study and a 
contemporaneous series of 117 ruptures of all ages. Mean follow-up was 
3-3 years with four further deaths occurring at 3 months, 5 months and 60 
months after discharge. 

Conclusion: These data suggest that emergency repair of ruptured AAA 
in the elderly patient carries a similar initial chance of survival compared 
to a Joongei patient and is entirely justified. 


7 sant | June 1998 
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Ruptured abdominal aortic aneurysms: perioperative factors 
influencing outcome 


M. Delbridge, E.P.L. Turton, K.G. Mercer, D.C. Berridge, 
P.J. Kent, R.C. Kester and D.J.A. Scott Department of Vascular 
Surgery, St James’s University Hospital, Leeds 


Background: Comparative audit reveals a considerable variation in mor- 
tality from emergency repair of ruptured abdominal aortic aneurysm that 
is often attributable to case mix. This study aimed to identify the most 
important factors that are predictive of early mortality following emer- 
gency repair of ruptured abdominal aortic aneurysm. 

Method: The hospital records and operative notes of 102 consecutive 
patients, who underwent emergency surgery for ruptured AAA, were 
reviewed retrospectively. Ten perioperative factors were analysed as pre- 
viously identified indices of subsequent mortality: age and sex, preopera- 
tive systolic blood pressure, haemoglobin, haematocrit, amylase, creati- 
nine, platelet count and activated partial thromboplastin time (APTT), 
preoperative cardiac arrest, and the type of rupture (intra- or retro- 
peritoneal). y7 test? or logistic regression analysis® was used to compare 
outcome variables, 

Results: The 30-day mortality was 53 per cent. Intraperitoneal rupture 
was the greatest independent predictor of mortality (intraperitoneal 95 per 
cent, retroperitoneal 27 per cent; P<0-001, OR 18-7)*. Other variables 
significantly associated with mortality included: preoperative coagulopathy 
(platelets <100 x 10°A and APTT eg: P OR 15-7)*, preopera- 
tive cardiac arrest (P=0-002, OR 11-5)*, systolic blood pressure 
<9] mmHg (P<0-001, OR 9-46)*, ae <8 g/dl (P<0-001)7, 
haematocrit <25 per cent (P<O0-001)7, age >76 years (P<0-01)t, and 
amylase >340 uA (P<0-005)7. 

Conclusion: In this series intraperitoneal rupture was the greatest predic- 
tor of early mortality. It should be reported in future series of emergency 
aneurysm surgery for the purposes of comparative audit. 
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Endovascular abdominal aortic aneurysm repair attenuates the 
metabolic response associated with conventional surgery 


J.R. Boyle, S. Goodall, J.P. Thompson, P.R.F. Bell and 
M.M. Thompson Department of Surgery, University of 
Leicester, Leicester 


Background: Endovascular abdominal aortic aneurysm (AAA) repair 
has been proposed as a minimally invasive alternative to conventional 
surgery. This study aimed to quantify the metabolic response in com- 
parative cohorts undergoing both conventional and endovascular aortic 
surgery. 

Method: Forty-three patients were allocated to endovascular or conven- 
tional surgery according to aneurysm morphology. All patients received a 
standard general anaesthetic and had 17 serial blood (venous and mixed 
venous, via pulmonary artery catheter) and urine samples collected in the 
perioperative period. Blood samples were immediately centrifuged and 
plasma snap frozen in liquid nitrogen for later analysis. Samples under- 
went analysis for the cytokines, interleukin (IL)-1B, tumour necrosis fac- 
tor-@ (TNF-a) and IL-6. White cell and platelet activation were estimated 
indirectly by measuring L-selectin and myeloperoxidase and thromboxane 
$2 and 11-dehydrothromboxane B2 (11-dhTx), respectively. Renal injury 
was assessed by estimation of the albumin/creatinine ratio (A/C) and uri- 
nary NAGs. Fibrinogen and D-dimer were calculated to assess activation 
of the clotting cascade. 

Results: Twenty-three patients underwent endovascular AAA repair. Their 
median age was 72 years (range 60-81 years) and aneurysm size 5-5 
(range 4-8-7-3) cm. Twenty had conventional surgery. Their median age 
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was 67 (range 58-81) years and aneurysm size $7 (range 5-0-9-4) cm. 
All metabolites varied throughout the perioperative period. Results are 
illustrated as peak median values. 





IL-IBy  TNF-at IL-64 AICS bi-dhTxt 
ipa/mD (pe/ml) (pg/m) fmg/mmol) D-Dimer (pgmh 





Conventiona! 3-4 37-3 217-4 26-4 4500 2E 4-6 
Endovascular 2-6* EO” f44.9* = $3.2" 1250* 29° 8.2% 
Peps 


Conclusion: These data suggest the ischaemia reperfusion injury essoci- 
ated with conventional aneurysm repair is largely negated by endovascu- 
lar techniques. This may be translated to a lower incidence of maltiple 
organ failure after endovascular surgery. 
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Outcome for patients with large abdominal aortic aneurysms 
considered unfit for surgery 


A. Jones, D. Cahill and R. Gardham 
Ridgeway, Enfield 


Chase Farm Hospita:, The 


Background: This study aimed to determine the risk of rupture in 
untreated large abdominal aortic aneurysms (AAA) and provide data to 
assist the decisions to operate, or not, in high-risk patients. 

Method: Clinicians were asked to refer all patients found to have an 
AAA, even if unfit or elderly. In 9 years, 60 of 192 patients vith an 
AAA 5cm or greater were judged unfit for elective operation, Data were 
available for 58 non-operated patients with a minimum follow-up of 
2 years. Initial AAA diameters at presentation were 5-5-9 em (n= 725) and 
26cm (n=33). Kaplan-Meier survival curves were calculated for both 
groups. 

Results: Of 41 patients aged 280 years, 33 (80 per cent) were rejected for 
operation. compared with only 17 per cent of those patients aged <80 
years. The reason for rejection was cardiovascular problems (26), ‘old 
age’ 113}, malignancy (8), respiratory (6) and patient wishes (5). The 
mean age of non-operated patients was 80-7 (range 69-93) years. At the 
end of the study 5] out of 58 non-operated patients had died, with seven 
sll alive. Median survival was 19 (range 1-99} months. The annaal risk 
of rupture for a 5-5-9cm AAA was 9 per cent, and for 26cm AAA 13 
per cent. The median time to rupture was 18 (range 1-38) months. Death 
from other causes occurred in 29 patients. compared with 19 deaths from 
rupture and three deaths of uncertain cause, two of them sudden Three 
patients had operations for rupture with two deaths and one survivor. For 
the electively operated group of 132 patients (mean age 73 years) the 30- 
day mortality was four (3 per cent). 

Conclusion; The minimum annual risk of rupture for an AAA >Scm 
exceeds the expected operative mortality for fit patients. However, in the 
unfit group most died of other causes and few would have benefited from 
elective operation. 
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Sac volume following endoluminal repair of aneurysms 


M., Dellacorte, W. Lees and M. Adiseshiah = UCL Hospitals 
Vascular Unit, London 


Background: What happens to the sac after endoluminal repar of an 
aneurysm remains uncertain, The aim of this study was to assess sac vol- 
ume in the first 2 years after such repair. 

Method: Twenty-eight cases of endoluminal repair of aneurysms, 2] 
infrarenal abdominal (AAA), three iliac and four popliteal, underwent 


3-dimensional reconstruction of their computerized tomographic flow lines 
and proximal neck diameters over a median period of 11 months (range 
6-22 months) were calculated. 

Results: The analysis is shown below: 





Proximal neck 
diameter (mm) 


Volume of 
thrombus (mh Flow-line (mm) 


Total sac 
volume (mb 


Preoperative 119 (78-294) 38 (11-124) 9 86-1 (52-9-112-2) 20-3 (15-6-24-1) 

Postoperative 133 (100-338) 76 (42-258) 80-1 (575-1152) 21-4 (170-261) 
$ days 

Postoperative {28 (95-364) 82 (37-270) 894 (60-6-1235) 21-0 (17-8-23-3) 
>6 months 

P (Wilcoxon) ns Pre vs $ days <0-05 Pre vs 5 days 

<0-05 <0-05 





The changes in total sac volume became significant (P<0-05) after two 
patients with obvious upper stent leaks were excluded. Perigraft flow in 
three other patients from patent lumbar arteries did not affect volume 
measurements. The linear changes in the flow line were reflected by 
similar changes in the vascular channel volumes through the aneurysm. 
The maximal anteroposterity diameter did not change significantly 
although the shape of the aneurysm did. Similar results were obtained 
from the iliac and popliteal aneurysms. There was no change in the dis- 
tance between the lowest renal and the top of the upper stent over the 
period of the study. 

Conclusion: There was a significant increase in sac volume 5 days after 
aneurysm exclusion due to an increase in thrombus volume followed by a 
<5 per cent decrease after 6 months. This was accompanied by an initial 
shortening of the flow line at 5 days, followed by a 4 per cent increase 
after a median of 11 months implying lengthening of the graft. Proximal 
neck diameter initially increased and then did not change, and there was 
no slippage of the stent-graft. 


Vascular 047 


Abdominal aortic aneurysm repair in octogenarians 


A.S. Atwal, D.M. Baker, P.W. Wenham and B.R. Hopkinson 
Queen's Medical Centre, Nottingham 


Background: This study aimed to determine perioperative morbidity and 
mortality in octogenarians undergoing abdominal aortic aneurysm (AAA) 
repair and to identify the factors that influence early survival. 

Method: Retrospective case note review of 77 octogenarians (60 men, 
17 women}, median age 82 (range 80-91) years undergoing AAA repair 
between 1979 and 1994, There were 25 elective, 14 symptomatic, and 
38 ruptured AAAs in the series. Mean aneurysm diameter was 72 (range 
50-120) mm. Forty-one of the 77 patients (53 per cent) had a preopera- 
tive history of cardiac, respiratory, renal or cerebrovascular disease. 
Thirteen (17 per cent) had a history of disease affecting two of these 
systems. 

Results: Overall 30-day mortality in the series was 47 per cent (36 of 
77). Thirty-day mortality in the elective group was 20 per cent (5 of 
25), in the symptomatic group 36 per cent (3 of 14) and in the ruptured 
group 68 per cent (26 of 38) (P<0-001, x test). Perioperative compli- 
cations occurred in 50 of 77 (65 per cent) patients. These included 
pneumonia in 22 (29 per cent), myocardial infarction in 32 (42 per 
cent), renal failure in [1 (14 per cent) and multi-system organ failure in 
6 (8 per cent) patients. Preoperative comorbidity, AAA size and type of 
graft used for repair did not influence survival. Type of AAA (elective, 
symptomatic or ruptured) was the only independent predictor of survival 
in these patients. 

Conclusion: Pericperative morbidity and mortality in octogenarians 
undergoing AAA repair in this series is high, including the elective 
patient subgroup. Rigorous patient selection is necessary when considering 
octogenarian patients for AAA repair. 


ne ¥ fee tri? ar E | +t ¥ be hia Ral | 


Vascular ee 





Departme of Surgery, pee pe irmary, ay ie aig aa 
“Information and Statistics Division of the Scottish Health 
Service — 


Background: The aim of this study was to examine the community man- 
agement of patients with ruptured abdominal aortic aneurysm (AAA) 
within the catchment area of this regional vascular surgery unit and to 
examine the relationship between transfer distance and outcome in 
patients admitted to this unit. 

Method: Population data for the catchment area were obtained from the 
Information and Statistics Division of the National Health Service, Unit 
data were obtained from a prospectively gathered database. Transfer dis- 
tance was defined as the road distance between this unit and the patient's 
residence. - 





Results: Between | January 1989 and 31 December 1995, 972 cases of 


ruptured AAA were identified. Two hundred and nineteen (23 per cent) 
patients were certified dead in the community; 372 (38 per cent) patients 
were admitted to hospital but not transferred to this unit, and of these 
only 24 were operated and 14 survived. Of the 381 (39 per cent) ) patients 
admitted to this unit, overall mortality was 152 of 310 (49 per cent) 
patients who were admitted directly and 41 of 71 (58 per cent) patients 
who were transferred from other hospitals. Operated patients (n= 316, 83 
per cent) travelled significantly further (median 6-9, range <1-39, miles) 
than 65 (17 per cent) non-operated patients (median 3-1, range <1-36, 
miles, P= 0-0001, Mann-Whitney). There was no significant difference in 
transfer distance between 188 (59 per cent) operated patients who sur- 
vived (median 5-5, range <!-31, miles) and 128 (41 per cent) who did not 
(median 5-5, range <1~-29, miles P=0-9), Overall community survival 
from ruptured. AAA was 202 of 972 (20 per cent). 

Conclusion: These data suggest that transferring stable patients with rup- 
tured AAA to a regional vascular unit does not increase operative mor- 
tality. Whether the “need to transfer patients reduces the proportion who 
are deemed appropriate for surgical intervention so prejudicing commu- 
nity mortal ay remains unknown. 
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Ruptured ; abdominal aortic aneurysm is associated with 
inhibition of systemic fibrinolysis 


DJ. Adam, W. P. Stuart, C.A. Ludlam*, C.V. Ruckley and 
A.W. Bradbury Vascular Surgery Unit, University Department 


of Surgery. and *Department of Haematology, Royal Infirmary of 
ARE AER 


Hüokeround. u has been suggested that ruptured abdominal aortic 
aneurysm (AAA) i is associated with systemic fibrinolysis and that haemor- 
rhage may be limited by anti- fibrinolytic therapy with aprotinin. This 
study examines systemic fibrinolysis and thrombin generation in patients 
operated for: Tuptured and non-ruptured AAA. 

Method: Ten patients undergoing emergency repair of ruptured and nine 
undergoing repair of non-ruptured AAA were studied. Tissue plasminogen 
activator (t-PA) activity, plasminogen activator inhibitor (PAD activity, 

and prothrombin fragment (PF) 1+2 were measured preoperatively, imme- 

diately before and 5 min after aortic clamp release, and 24h postopera- 
tively. S 

Results: Preoperative ly, ruptured AAA was associated with significantly 

increased PAI activity (median 36-5, range 20- 6~38- 8 activity units/ml) 

versus non-rapture, (median 8-2, range 3-2~21-7; P<0-001, Mann- 
Whitney) and significantly decreased t-PA activily (median 0- z range 
0-06-0-43 IU/mi) versus non-rupture (median 0-49, range 6-14—3.2: 
P<0-01, oe In both groups there was a significant 
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increase in PF 1+2 above the normal range (0-4-1-1 nmol/l) but this was 
significantly greater in patients with rupture (median 9-0, range 
5-4-11-6) versus non-rupture (median 2-2, range 07-71, P<0-001, 
Mann-Whitney). These differences persisted throughout the course of 
surgery. At 24h, PAI activity remained above normal for ruptured AAA 
but was not significantly different from non-rupture, t-PA activity was 
within the normal range in both groups, and PF 1+2 remained above the 
normal range in both groups but there was no significant difference 
between the groups. 

Conclusion: Ruptured AAA is associated with systemic thrombin genera- 
tion and inhibition of systemic fibrinolysis. These data do not support the 
use of anti-fibrinolytic therapy in patients operated for ruptured AAA. 
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Training in abdominal aortic aneurysm surgery 


S.M. Evans, D.J. Adam, J.A. Murie, A.McL. Jenkins, 
C.V. Ruckley and A.W. Bradbury Vascular Surgery Unit, 
University Department of Surgery, Royal Infirmary, Edinburgh 


Background: Reduction in working hours and ‘Calmanization’ of training 
mean that operative experience must be gained more quickly. This study 
examines the effect of Calman on training and outcome after abdominal 
aortic aneurysm (AAA) repair, a nationally agreed vascular ‘indicator 
operation (Royal College Confidential Enquiry into Surgical Training 
1996), 
Method: Analysis of a prospectively gathered computerized database of 
1116 consecutive AAA repairs performed between | January 1987 and 30 
September 1997, 
Results: Since 1991, supervised trainees have performed a significantly 
greater pr oportion of both elective and emergency cases (P< 0-01, y° test). 
Overall operative mortality did not differ significantly between the two 
time periods studied, and within each time period mortality was not sig- 
nificantly related to consultant presence at the operating table (Table). 





1987-199] 1992-1997 


“1294 S579 33/2812} 
TSVHOWAT) 


Elective Consultant operating/ + 95(739/26(20/9(7) 
assisting/not scrubbed 5(5/73(8/0 
(n, Se) operative 
mortality (9) 

Symptomatic Consultant operating/ 84(6923(19V14C12) 68(499/36(267/35(25) 
asaistng/not scrubbed = 6(7V3¢13V1(7) OTS WIR 309) 

ix, 39 operative 
mortality (9%) 

Rupture Consultant operating/ —173¢76)/36(16)/20(8) 1585947185923) 
assisting/not scrubbed = 67(39)/10(28/4(20) — 66(43/12(26730(513 
in, Se) operative 
mortality (8) 





Conclusion: Supervised trainees can perform an increasing proportion of 
elective and emergency AAA surgery without increasing operative mor- 
tality. Towards the end of training, surgical trainees can safely operate 
‘solo’ in selected cases. 
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Percutaneous endoluminal grafting for femoropopliteal disease: 
a feasibility study 


M.S. Baguneid, D.J.A. Scott, A. Nevelsteen and M.G. Walker 
Department of Vascular Surgery, Manchester Royal Infirmary, 
Manchester 


Background: A feasibility study was carried out to assess the role of a 
balloon-mounted expanded polytetrafluoroethylene graft with proximal 
and distal anchoring stents in patients with disabling claudication consid- 
ered unsuitable for angioplasty because of the severity of the disease. 
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Method: Thirty-one patents with claudication were considered suitable 
for treatment, All had significant disease confined to the superficial 
femoral artery (SFA) and satisfied the entry criteria of two or more vessel 
rur-off and minimum SFA diameter of 4mm at stent anchor sites. Six 
were subsequently excluded following intravascular ultrasound interro- 
gation. Procedures were performed under local (21) or general (4) anaes- 
thesia, using a OF introducer sheath. 

Results: Successful deployment of the stent grafts was achieved in 22 
cases, with three failures; two failures occurred after encountering diffi- 
culties with the introducer sheath and there was one device failuve. Of 
these patients in whom graft deployment was successful, primary patency 
was achieved in ten (46 per cent) and secondary patency in [4 (64 per 
cent) at | year follow-up. 

Conclusion: While initial results with this device have proved disappoint- 
ing, current development in the design of this stent graft to one hat is 
fully supported may result in this becoming a viable alternative to angio- 
plasty or surgery. 
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Celonoscopy with biopsy after aortic surgery: a unique study of 
the incidence of colonic ischaemia 


M. Welch, L. Gurnani, M.S. Baguneid, D. Dodd, M. Bukhan, 
G.D. Griffiths and M.G. Walker Department of Vascular 
Surgery, Manchester Royal Infirmary, Manchester 


Background: Colonic ischaemia is a well-documented complicaion of 
abdominal aortic reconstruction. This is the first prospective stady in 
wich all patients have had routine pre- and postoperative colonoscopy 
and biopsy. in order to determine the true incidence and implicaticns. 
Method: Fifty-six patients undergoing elective infrarenal aortic sargery, 
2% for aneurysm and 28 for occlusive disease, were colonoscoped and 
biopsied preoperatively and 1 week postoperatively. 

Results: All patients had normal macroscopic and microscopic appear- 
ances on preoperative biopsies. A 30 per cent incidence of postoperative 
eclonic ischaemia was identified by histology (16 of 53 patients), almost 
half of these (7 of 16) having normal macroscopic appearances. Two fac- 
tors exhibited a statistically significant association with the development 
of ischaemia: prolonged cross-clamp time (mean of 44-75 versus 25 min, 
P<0-05, Mann-Whitney U test) and postoperative diarrhoea (88 per cent 
versus 13 per cent, P<O0-O01, Fischers exact test). Co-morbidity was 
much higher in those patients with ischaemia (81 per cent versus 13 per 
cent. P<0-005, Fisher's exact test). Overall morbidity was significantly 
greater in the aneurysm group (46 per cent versus 21 per cent, F<0-05, 
Fisher's exact test). 

Conclusion: Colonic ischaemia after aortic reconstruction is a much more 
commoner occurrence than previously reported and, although wald and 
transient in many cases, is still associated with significant merbidity. 
When suspected, colonoscopy with biopsy is recommended. 
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Intravenous clot versus thrombus: serious implications of 
conclusions drawn from studies using models of ‘thrombosis’ 


C.L. McGuinness, J. Humphries, A. Smith and K.G. Burnaad 
Department of Surgery, St Thomas’ Hospital, London 


Background: Many models of thrombosis exist but adequate chacacteriz- 
ation of the coagulum produced has often not been performed. n some 
models. isolated venous segments have been used and in others. blood 
flaw is completely stopped which by definition may not result in true 
thrombus formation. This study aimed to determine whether the histo- 
logical and electron microscopic appearances of human venous thrombus, 
experimental intravascular ‘thrombus’ formed in isolated vein segments, 
experimental thrombus formed in flowing blood and ex vivo clot are 
similar in structure and composition. 


Method: Two rat models of thrombosis were used. One model used 
diminished flow only. The other used an isolated segment with no flow. 
Human thrombi were obtained from deep veins in amputation speci- 
mens and superficial veins from varicose vein operations. Human and 
rat clots were formed from peripheral blood. Paraffin sections were 
stained with Martius Scarlet Blue, haematoxylin and eosin, and 
immunocytochemical stains for leucocytes, platelets, fibrin and mono- 
cytes, Specimens for electron microscopy were either perfuse-fixed or 
post-fixed in glutaraldehyde. 

Results: Human thrombus had an organized structure comprised of alter- 
nate layers of platelet/fibrin and red cells. White celis lined up along these 
layers. The thrombus from the rat model using low flow only was identi- 
cal to human thrombi. The ex vive clots were similar to each other, being 
comprised almost exclusively of red cells with randomly distributed white 
cells and very few platelets. Fibrin was present only as clumps. Thrombi 
from the no-flow model closely resembled the ex vive clots. Scanning 
electron micrographs revealed that the colts and ‘thrombi’ produced in no- 
flow segments consisted largely of red cells trapped within a loose mesh 
of fibrin. Platelets were more abundant in human thrombus and the low- 
flow model, 

Conclusion: Thrombus produced in a model where flow is reduced, with- 
out complete occlusion, is similar to human thrombus but both are 
markedly different in structural formation from ex vivo clots and the coag- 
ulum produced by some thrombosis models. Resolution of these different 
tissues, therefore, may also be dissimilar and thus, conclusions drawn 
about the effectiveness of substances intended to inhibit thrombogenesis 
or accelerate thrombolysis may be invalid when experimental models 
using cessation of flow are employed. 
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Outcome following abdominal aortic aneurysm surgery in a 
district general hospital 


LC. Chetter, K.F. Chin, N.K. Sharma, J. Thompson and 


V.K. Modgill Department of Surgery, Halifax Royal Infirmary, 
Halifax 


Background: The aim of this study was to assess the survival of patients 
undergoing elective and emergency abdominal aortic aneurysm (AAA) 
surgery in a district general hospital. 

Method: A retrospective review of accident and emergency, operating 
theatre, intensive care unit and ward documentation revealed that, from 1 
January 1986 to 31 March 1997, 118 patients underwent AAA surgery in 
this hospital. Individual patient details were obtained from the case notes. 
Fifty-two patients underwent elective repair: 42 men and 10 women of 
median age 70 (range 52-82) vears. Sixty-six patients underwent emer- 
gency repair, 58 men and eight women of median age 70 (range 45-85) 





years. 
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Emergency AAA in bold, elective AAA in italics. LFU = lost to follow-up. 


Conclusion: Acceptable 30-day mortality can be obtained in a district 
general hospital for both elective and emergency AAA repair. Long-term 
survival following emergency surgery is much lower than that for elec- 
live, and this may have implications regarding AAA screening. 
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varicose vein surgery: the patient’s perspective and 
for dissatisfaction 


iversity Hospital, Thornton Heath, Surrey 





VV surgery and to determine the causes of dissatisfaction. 


ver a 2-year period, requesting information about symptoms 
r surgery, postoperative complications and satisfaction fol- 


registers and patient case notes. 


symptoms were aching (59 per cent), itching (33 per cent), acute pain (24 
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: Ahmad, A. Raznahan, W. Sherwood and J; Derodra 


_Variscose veins (VVs) are common and constitute a signif- ~ 
in surgical practice. We have tried to elicit patient satis-. — 


questionnaire was sent to 404 patients who had undergone 


eration. These results were correlated with information obtained 


hundred and thirty-five patients responded. The main: 
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per cent) and ulcers (7 per cent). Postoperative complications were 
reported by 36 per cent (bruising 58 per cent, infection 26 per cent, bleed- 
ing 18 per cent, others 23 per cent). Seventy-nine per cent were satisfied 
with the outcome of surgery and 88 per cent noted an improvement in 
symptoms. Ninety-five per cent were satisfied with the preoperative expla- 
nation. The main factors associated with dissatisfaction were being female 
(24 per cent versus 11 per cent; P<0-025), bilateral surgery (32 per cent; 
P<0-02), junior staff performing the operation (31 per cent versus 18 per 
cent; P<0-025), postoperative complications (29 per cent, P<0-005), no 
improvement in symptoms (75 per cent; P<0-005) and dissatisfaction 
with preoperative explanation (61 per cent; P<0-0005). Although dissatis- 
fied with the results of surgery, 57 per cent reported an improvement in 
symptoms, OF the 69 non-responders, 41 were reviewed in the out-patient 
clinic and 85 per cent were satisfied. 

Conclusion: The vast majority of patients were satisfied and benefitted 
from the VV operation. Satisfaction rates may be further improved by 
ensuring that the patient is fully informed about the operation and its lim- 
itations, and that junior staff are better trained and supervised in operating 
on VYs. 
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Immunohistochemical expression of Desmogiein 2 and 
E-cadherin in breast carcinomas relative to other known 
prognostic factors 


EL. Davies, J.M. Gee*, R.A. Cochrane, A. Sharma, 

R. Nicholson’, W.G. Jiang and R.E. Mansel Department of 
Surgery and *Tenovus Research Centre, University Hospital of 
Wales, Heath Park, Cardiff 


Background: This study aimed to compere the relative immuno- 
histochemical (HC) staining of two cell-cell adhesion molecules, 
Deamoglein 2 (Dsg2) and E-cadherm (E-cad), m breast cancer and normal 
breast tissue. Correlation of this stammng with several known climical and 
THC prognostic factors was also studied. 

Method: Frozen tissue from 52 ductal, 11 lobular, three ductal caremo- 
mas in suf (OCIS), 11 tumour-associated normal (TAN) and nine cormal 
breast tissues were THC stained using Dag? and E-cad monoclona ant- 
bodies. 

Results: Both antibodies demonstrated membranous staming m the 
mapeity of carcomsas (98 per cent versus 80 per cent, Dsg2 verms E- 
cad, respectrvely). Significantly stronger IHC staming was seen in ronal 
compared to carcinoma (P<0 0001) with both antibodies, and between 
DCIS and carcinoma (P=0-02 and P=007, E-cad versus Dag2, respec- 
tively). There was an mverse correlation m IHC stainmg and size of the 
primary tumour which reached ngnificance with E-cad (P=0 04 versus 
P=007, E-cad versus Dag2, Mann-Whitney U-test). E-cad showed an 
inverse correlation with grade of ductal tumour (P=0-04, Grade | demon- 
stratmg strong membranous stainmg versus Grade 2 and 3). There was a 
trend for lobular carcinomas to stam weakly with both antbodies when 
compared with the ductals and this was significant with E-cad (P=0-004 
versus P=0-059, E-cad versus Dag2, respectively) No relationship was 
seen with lymph node status or any of the remaining prognostic “actors 
exammed. 


Conctusion: We have demonstrated that Dsg2 and E-cadherin are present 
in breast cancer tissue and that both cell-cell adhesion molecules may be 
unportant in the local progression of breast cancer 
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Prognostic significance of CD44s and CD44v6 in breast cancer, 
an inmunohistological study 


S.F. Morris, D.M. O'Hanlon, T McHalet, G-E Connollyt end 
FLF. Given Natonal Breast Cancer Research Institute (NECRI), 
Department of Surgery, and {Department of Pathology, 
University College Hospital Galway, Newcastle, Galway, Ireland 


Background: A number of studies in vitro and in vivo have associated 
the expression of the v6 variant isoform of CD44 with an increased mer 
dence of metastasis We examined the prognostic significance of CD44v6 


immunohistochemical 

the prognostic significance of CD44s and CD44v6 expression in a cohort 
of 109 women with a median follow-up of 50 months, presentimg with 
stage 2 breast cancer 

Results: CD44v6 expression in tissue sections was found to be irdepen- 
dent of paheni age, tumour size and grade, and lymph node status. 
Neither was any correlation established between CD44v6 expression, and 
serum levels of Cal53 both pre- and postoperatively, BCL2, om23, p53, P 
cadherin, or oestrogen receptor status. Similar findings were observed for 
Cade. A mgnificant comelahoa' waa observed befween expression of 


CD44s and CD44v6 (P<0-05 7’). Overall and disease-free survival were 
both found to be mdependent of expression of CD44 and/or CD44v6 
Conclusion: In conclusion, CD44s and CD44v6 expression did not corre- 
late with established prognostic mdicators, disease-free survival, overall 
survival, or tumour differentiation 
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MRI in the detection of breast cancer multicentricity 


M. Douek’, J. Vaidya’, S.R. Lakhani’, K. Blanchard’, M.A. Hall- 


Cragg’, T. Davidson’, M. Baum’ and I. Taylor’ Departments of 
I Surgery, 2 Histopathology and °Radiology, University College 
London Medical School, London 


: Whilst mammograms rely oa microcalcificattons for detect- 
maging (MRI) relies 


MRI with standard radiological-histological examination of resected spec- 
imens (modified Egan's method). 

Method: Ten patients with newly diagnosed breast cancer underwent pre- 
operative contrast-enbanced breast MRI using a transverse T1-weighted 
three-dimensional (3D) FLASH sequence. After surgical excision the 
specimens were fixed and cut m the same plane as the MRI. The patholo- 
gist sampled any identifiable lesion for histological analysis and subee- 
quently a radiograph was performed on the specimen slices Two 
observers identified calcifications away from the primary tumour and 
these were then sampled and peraffin blocked. One section was cut from 
each block, stained and examined by microscopy The remaining blocks 
were X-rayed and further sections were taken if calcifications were iden- 
tified. MRI unages were reviewed independently and findings compared 
with histology. 

Results: On radiography of tumour slices, 71 susprcious areas were iden- 
tified and sampled Out of these, 15 areas of DCIS or mvasive cancer 
were identified im five patients On MRI, 19 enhancing foci were identi- 
fied in seven patients. All five patents with histologically proven malig- 
nant areas had some enhancing foci on MRI Two tumours showed dif- 
fase patchy enhancement and m these all 11 areas showed either 
DCIS or frank mvastve disease MRI could potentially detect 14/15 husto- 
logically proven MCF (false positive = 1) but detected four additional 
enhancing foci (false positive = 4). 

Conclusion: Our suggest that MRI is highly sensitive for the 
detection of MCF invasive oc in situ tumours but that the specsficity for 
the diagnosis of mahgnant change in these foci may be low MRI could 
be used to investigate the clinical significance of unresected MCF m a 
future prospective study 
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Sentinel lymph node biopsy in breast cancer: prospective 
assessment of two complementary techniques 


S. Chattopadhay, PJ. Drew, T. Davis*, JRT. Monson and 
MJ. Kerin The University of Hull Academic Surgical Unit, 
Castle Hill Hospital and *Department of Nuclear Medicine, 
Princess Royal Hospital, Hull 


Background: Axillary lymph node dissection is a necessary staging pro- 
cedure in breast cancer bat is associated with potentially avoidable mor- 
bidity m patients with node-negative disease. The aim of this study is to 
asacss two complementary methods of sentinel node assessment in 
patients with early breast cancer. 

Method: Sentine] node localization was performed using 45 mbi of tech- 
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netium-labelted sulphacolloid injected subdermally close to the tumour 
46h prior. to surgery. All patients underwent lymphoscintigraphy prior to 
surgery. In addition 1-5 ml of patent blue dye was injected peritumourally 
at the time of surgery following the induction of anaesthesia and prior to 






skin preparation. An axillary clearance was then performed after location 
of the sentinel node by a combination of direct visual identification of 
blue dye an ‘directional g gamma detector (Neoprobe, Autosuture, UK). 


Results: A consecutive initial series of 15 patients have been recruited for 
the study. The sentinel node (node with the highest level of counts or 
concentration of blue dye) was successfully identified in all cases by the 
Neoprobe and was visibly blue in 10 of the 15 patients. Five patients had 
node-positive. disease and in all five the sentinel node was positive (in 
three it was the only positive node). Blue dye identified the positive node 
in three of the five cases. 

Conclusion: These preliminary results demonstrate that the two tech- 
niques are complementary but the Neoprobe appears to be the more sensi- 
tive technique. Application of this technique should facilitate the utiliza- 
tion of less radical axillary surgery in the majority of patients with early 
breast cancer. 
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Assessment of mammographic abnormalities with the Advanced 
Wsy Instrumentation system 


M. Menon, PJ. Drew, K. Heer, M.J. Imrie, J.N. Fox, 
PI. Carleton, J.R.T. Monson and M.J. Kerin The University of 
Hull Academic Surgical Unit, Castle Hill Hospital, Hull 





Background: The drawbacks of breast screening include unnecessary 
intervention in patients with benign disease and lack of preoperative diag- 
nosis in patients with screen-detected malignancy. We are prospectively 
assessing the impact of the Advanced Breast Biopsy Instrumentation 
(ABB) system (Autosuture U.K.) which allows stereotactic biopsy and 
excision of screen-detected lesions. 

Method: Patients with screen-detected clinically occult abnormalities 
were referred ¿for evaluation on the ABBI system. All procedures were 
carried out under local anaesthetic. All data including a patient satisfac- 
tion questionnaire were collected prospectively by a dedicated research 
nurse. E 

Results: To date, 78 patients have undergone 20 excision biopsies and 58 
core biopsies, Of the excision biopsies, 10 were malignant: six invasive 
ductal, four ductal carcinoma in situ, and the remaining benign lesions 
included radial scars (n = 2), complex sclerosing lesions {a = 2) and 
fibroadenomata. Mean duration of the excision biopsies was 50 (range 
30-105) min. Histology of the core biopsies revealed malignancy in 12 
cases and benign disease in 46. The procedures were well tolerated by all 
patients with no complications. 

Conclusion: The ABBI system provides a well-tolerated accurate diag- 
nostic intervention for patients with screen-detected breast lesions. H 
facilitates accurate preoperative diagnosis and has the potential for thera- 
peutic applications in patents with very small radiologically detected 
cancers. 
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Will routine breast screening improve mortality? 


D.B. Kingsmore, A. Ssemwogererey, D. Holet, C.R. Gillis? and 
W.D. George Department of Surgery, Western Infirmary, and 
+ West of Scotland Cancer Surveillance Unit, Ruchill Hospital, 
Glasgow ` 


Background: Screening mammography aims to detect disease at an ear- 
lier stage in the belief that earlier surgery will cure more women. We 
analyse the | impact. of the NHS screening programme on disease stage and 
incidence rates, and provide an assessement of whether the desired reduc- 
tion in mortality i is likely to be achieved. 

Method: All cases of invasive breast cancer from 1982 to 1996 in women 

under 75 who lived in a defined geographical area served by two screen- 
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ing centres were identified and the pathology reports obtained. The inci- 
dence rates for the second round were adjusted to pre-screening levels and 
the 7-year mortality estimated. 

Results: A significant stage migration was seen and more crucially a 
reduction in the incidence of large tumours (Table). Our estimate of the 
7-year mortality reduction due to screening was approximately 20 per 
cent. 

Table: the incidence of breast cancer in women aged 50-64 by screening 
round and the expected mortality benefits. 





incidence = Adjusted Mortality 

pre- incidence rate pre- Estimated 
Tumour 7-year screening interval screening mortality by Estimated 
size mortality {per 100000) round pe: TE first interval benefi 
<20 mm 17% 36-8 78-2 6:3 133 -70 i 
20-39 mm 36% 550 39.7 19-8 14-3 55 
>40mm 58% 22-7 10-6 12-5 3-8 6-2 
Not staled 45% 38-2 24-4 17-2 EG 17-2 
Total 152-7 152-9 55-8 44-4 12-85 





Conclusion: The NHS Breast Screening Programme has lowered the inci- 
dence of large tumours. This decrease should translate into a 20 per cent 
reduction in mortality in the next few years. 
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Definitive axillary treatment and survival of node-positive 
women with breast cancer 


D.B. Kingsmore, D. Holet, C.R. Gillist and W.D. George 
Department of Surgery, Western Infirmary, and *Cancer 
Surveillance Unit, Ruchill Hospital, Glasgow 


Background: There remains much debate on the necessity and extent of 
axillary dissection in the surgical management of breast cancer and 
whether axillary recurrence is associated with a poorer overall survival. 
The aim of this study is to investigate the impact of inadequate definitive 
treatment of the axilla, with either surgical clearance or radiotherapy on 
the survival of node-positive women. 

Method: A total of 7144 women with histologically confirmed invasive 
breast cancers, aged <75 years, who lived in a defined geographical area 
(population 1 million) were identified through the cancer registry 
between 1980 and 1994. Details of treatment were derived from case 
records and pathology reports. Cause of death was derived from death 
certificate data. 

Results: Four hundred and eighteen node-positive women had less than 
four nodes sampled. These women had a significantly poorer survival 
compared to women with four or more nodes sampled, P=0-0017 (see 
Table). On reviewing the case-notes of the women with less than four 
nodes removed only 14 per cent (5/36) were referred for radiotherapy in 
(980 buf this had risen to 65 per cent (22/34) by 1992-1994, 


Table: the 5- and 10-year survival and relative hazard ratio (RHR) of 
node-positive women by sample size. 





uty: noae ee size 


<4 dies 4 nodes 
Number of patients 41§ 1800 
5-year survival 53 59 
10-year survival 34 42 
RHR* 1-26 1-0 


(1-092-1-464) 





RHR: The relative hazard ratio adjusted for tumour size 


Conclusion: Adequate axillary treatment remains necessary for regional 
disease control and survival. The majority of node-positive women with 
less than four nodes removed were not referred for radiotherapy and this 
may have contributed to the poorer survival of these patients. 
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The value of potential markers of angiogenesis in breast cancer 


G.). Byrne, J. Iddon, R. Aggarwal. G. Sinha. A. Howell and 
NJ. Bundred University Hospital of South Manchester, 
Manchester 


Background: Production of the potent endothelial cell mitogen vascular 
endothelial growth factor (VEGF) correlates, in breast cancer cyiosols, 
with development of angiogenesis (assessed by microvessel density) and 
induces vascular cell adhesion molecule (VCAM) expression in endothe- 
lial cells. The aim of this study was to assess the value of serum “CAM 
and VEGF in predicting tumour angiogenesis and metastasis as well as 
assessing response to therapy. 

Method: Serum levels of soluble VCAM and VEGF were measured in 
women with early breast cancer (EBC) (7=93) and women with pro- 
gressing advanced breast cancer (ABC) (2=24) using ELISA (R&D 
Systems Lid.. Oxon, UK). Serum measurements were compared to known 
histological, prognostic parameters and to microvessel density by 
immunastaime tumours with the CD31 antigen. 

Results: In EBC serum levels of VCAM (mean 769-5, range 263-1387, 
ne’ml) were higher than both pre- and postmenopausal controls 
(483 ng/ml and 478 ng/ml, P<0-001 and P<0-O1, respectively). Levels 
of serum VEGF in EBC (mean 299 ng/ml, range 47-1-1321) were 
raised only when compared to postmenopausal women (mear 246, 
range 60-5- 621-5, ng/ml) (P<0-05). Levels of serum VCAM., but not 
VEGF, correlated with microvessel density (r=0-66, P< 0-001). Serum 
VCAM, but not VEGF, was raised in women with ABC (mean 1236, 
range 349-3914) when compared to EBC (P<0-001) and normal con- 
trols, 

Conclusion: Serum VCAM is a sensitive marker of angiogenesis in breast 
cancer that could be used to assess responses to therapy in women with 
ABC and may have prognostic value in EBC. Measurement of serum 
VEGF levels does not provide diagnostic or prognostically valuable clini- 
cal information. 
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Bedy mass index, height and cumulative menstrual cycles are 
not risk factors for poor outcome in breast cancer 


KV. Menon, A. Hodge, J. Houghton and T. Bates The Breast 
Unit, The William Harvey Hospital, Ashford, Kent 


Background: The aim of this study was to determine whether body mass 
index, height and cumulative menstrual cycles are independent proznostic 
factors following the diagnosis of primary breast cancer. 

Method: The body mass index (BMI). height and cumulative men- 
strual years were calculated at the time of diagnosis for 448 women 
with primary breast cancer. The effect of BMI. height and cumulative 
menstrual years on survival ume and disease-free interval was esti- 
mated by fitting a Cox regression model in each case with al! three 
variables as continuous covariates (significance assessed by likelihood 
rato tests). 

Results: BMI and height were calculated for n=403 patients and cumula- 
live menstrual cycles in A= 388; there was no effect of BMI on survival 
time (P=0-99: hazard ratio = 1000 [95 per cent confidence interval {CH 
range 0968-1034) or disease-free interval (P=0-92: hazard ratio = 
1:902 (95 per cent CI, range 0-973-1-031]). Height did not affect survival 
(Pail. hazard ratio = 0-137 [95 per cent Cl, range 0-012-1-5 4]) or 
disease-free interval (P= 0-13; hazard ratio = 0-180 [95 per cent CE range 
Q-G20-1-604)). Similarly, cumulative menstrual cycles did not in Juence 
survival (P=0-74: hazard ratio = 0-994 [95 per cent CI, range 0-961- 
1-O28}) or disease-free interval (P = 0.34; hazard ratio = 0-985 [95 per cent 
Ci. range 0955-10161). 

Conclusion: The present study found no association between BMI, height 
apd cumulative menstrual cycles on survival time or disease-free terval 
in patients with primary breast cancer. 
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Fish-tail plasty as a method of treating post-mastectomy dog-ear 


J.C. Doughty and W.D. George University Department of 
Surgery, Western Infirmary, Glasgow 


Background: Dog-car at the lateral end of a mastectomy wound is a 
common preblem, especially in obese patients where mastectomy fre- 
quently leaves behind excess skin at the lower border of the axilla, 
Although an apparently minor problem it often causes the patient great 
discomfort. the fold of skin rubbing against or overhanging the side panel 
of the bra. As there is a large fold of skin in this area simply excising the 
dog-ear may result in an inability to close the wound or may produce a 
dog-ear more posteriorly. We describe a simple technique for excising this 
fold at the time of mastectomy or as a secondary procedure. 

Method: Under general anaesthetic the patient is positioned on her side 
with the arm on the affected side placed above her head. A WY plasty 
is performed: the skin is marked in the shape of a ‘fish-tail’ and the ‘fish- 
tail’ excised with either knife or diathermy: caution is taken not to under- 
mine and remove fat from the triangle of skin left behind. The resulting Y 
is then sutured using 3-0 vicryl. We have treated 20 patients using this 
technique, five as a primary procedure during mastectomy and [5 as a 
secondary procedure. 

Results: In all 20 patients we have prevented or eliminated the dog-ear at 
the lateral end of the mastectomy wound. One obese patient developed a 
wound infection when the procedure was performed as part of the mas- 
tectomy but there have been no other complications and all patients have 
been extremely satished with the result. 

Conclusion: We conclude that the ‘fish-tail’ plasty is a successful method 
of treating post-mastectomy dog-ear as either a primary or secondary pro- 
cedure. 
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Tumour bed positivity in women undergoing breast-conserving 
surgery for primary breast cancer 


H.Z. Malik, A.D. Purushotham, R.D. Macmillan, E.A. Mallon’, 
A.N. Harnett? and W.D. George University Departments of 
Surgery and ' Pathology, and “Beatson Oncology Centre, Western 
Infirmary, Glasgow 


Background: Local recurrence after breast-conserving surgery is associ- 
ated with a short distant disease-free survival. Early local recurrence is 
caused by residual disease left behind at the time of initial surgery. The 
aims of this study were to define the incidence of incomplete excision by 
using a simple method of assessing residual disease in the tumour bed and 
to correlate tumour bed positivity with clinico-pathological variables and 
outcome measures. 

Method: A total of 533 women with primary operable breast cancer 
entered the study between January 1988 and December 1995. Following 
wide local excision, a ‘shaving’ of the residual cavity wall was obtained 
and sent separately for histopathology. These were blocked extensively 
and sectioned serially and the type and extent of disease assessed. A total 
of 466 patients (86 per cent) underwent axillary clearance, 129 (28 per 
cent} of whom were node positive. In all, 398 (75 per cent) received adju- 
vant radiotherapy to the breast. 63 (12 per cent) chemotherapy and 424 
(80 per cent) Tamoxifen. 

Results: One hundred and ninety-four patients (36 per cent) had disease 
(in situ or invasive) in the tumour bed. Based on tumour bed positivity, 
137 patients (26 per cent overall) either had a further re-excision or mas- 
tectomy. The mean follow-up was 6-1 years (range [-1-8-8 years). 
Tumour bed positivity was significantly associated with younger age, 
smaller lumpectomy diameter, Bloom and Richardson grade Il, lymph 
node positivity and the presence of lymphovascular invasion or extensive 
ductal carcinoma in situ. Tumour bed positivity was an independent pre- 
dictor of systemic recurrence and breast cancer-related death. The local 
recurrence rate was 2 per cent, systemic recurrence rate 9 per cent and 


ane 


breast cancer-related death rate 7 per cent. 





Conclusion: Tumour bed assessment by analysing a shaving of the resid- 
ual cavity isa simple method of identifying residual disease and by adopt- 
ing a selective re-excision policy, a low local recurrence rate can be 
achieved. Tumour bed positivity also appears to predict for systemic 
recurrence and poorer survival. 
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Intraoperative frozen section of axillary nodes: a study of its 
accuracy ` 


J.M. Dixon, U. Mamman and J. Thomas Edinburgh Breast 
Unit, We stern General Hospital, Edinburgh 


Background: The aim of this study was to assess the role of intraopera- 
tive frozen section. 

Method: A selected group of 88 patients who either had a low probability 
of axillary node involvement or where attempts were being made to avoid 
an axillary clearance. All had a four-node axillary node sampling pro- 
cedure and the four nodes assessed by frozen section. 

Results: results are shown in the Table. Three hundred and sixty 
nodes were examined by frozen section. 















Final histology 


No. Nades Nodes 


patients positive negative 
Patients with negative nodes 69 7 62 
on frozen secon 
Patients with: positive nodes 26 26 0 


on frozen section 





Sensitivity = 73 per cent, negative predictive value = 90 per cent. 


Conclusion; This study showed 10 per cent of patients whose nodes are 
negative on. frozen section have involved nodes on paraffia section. 
Frozen section of node sampling or sentinel node biopsies has a signifi- 
cant failure rate. 
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Angiotensin receptor expression and prognostic significance in 
breast cancer 


AJ. Ogedes be, R. Inwang, J. Puddefoot’, G.P. Vinson’ and 
R. Carpenter - Breast Unit, St Bartholomew 's Hospital, West 
Smithfield, London and “Department of Biochemistry, Queen 
Mary and Westfield College, London 











Background: his giotensin H (AIL) is a biologically active peptide of the 
renin angiote sin system. Most of the known physiological actions of All 
are mediated via its type I (ATI) receptor. All regulates growth and 
development of tissues and thus may be an important factor in tumour 
progression. | Using a specifi c monoclonal antibody we have previously 
shown ATI receptor expression in breast tissue. The aim of this study was 
to extend our data and relate the expression of ATI receptor to disease 
progression and to determine quantitatively its relationship to factors 
known to have prognostic significance in breast cancer. 

Method: Formalin-fixed panin -embedded breast tissue sections from 
IS} women, aged between 22 and 84 years were examined by immuno- 
cytochemistry using the 6313G2 monoclonal antibody to the ATI receptor. 
A semi-quantitative staining intensity index (SH) was used to determine 
the level of expression of the ATI receptor. 

Results: Breast tissue from 151 patients were examined, breast cancers 


n= {02 (67- 5 per cent), benign breast disease »=47 (32-5 per cent). OF 


the breast cancers 37 (36-3 per cent) patients had metastatic axillary 
lymph node involvement. Semi-quantitative analysis of the ATI receptor 
expression by SH revealed a range of 0-25-2-25, The mean score for 
receptor epeetan was higher in benign as compared to malignant breast 
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tissue, but this difference did not reach significance (P <0-06). Analysis of 
the receptor expression in breast cancer showed no relationship with 
tumour grade but was shown to be significantly correlated with lymph 
node involvement (P< 0-03). 

Conclusion: The expression of ATI receptor appears to be higher in 
benign as compared to malignant breast tissue. Patients with axillary 
nodal involvement show a reduction in receptor expression compared to 
node-negative patients, suggesting AH may be involved in breast cancer 
metastasis. 
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Beware the clear margin after breast conserving surgery 


T. Usman, M. Stephens and R.M. Kirby North Staffordshire 
District General Hospital, Staffordshire 


Backgroand: This study aimed to assess the role of cavity biopsies in 
assessing the adequacy of clearance after a wide local excision (WLE) for 
breast carcinoma. 

Methed: Data were collected prospectively over a 6-year period. Patients 
undergoing a WLE for invasive cancer (n= 153), with ductal carcinoma 
in situ (DCIS) G:= 91) and without DCIS (n= 62) had biopsies taken from 
the superior, inferior, medial and lateral flaps together with a deep fascial 
biopsy. WLE specimens were inked and the margins examined rigorously 
by the orange peel method. Cavity biopsies were examined in their 





entirety. 
Results: 
Margins clear Meet involved 
Cavity char 65 (573 ames 
Cavity invelved 10 (1) § (2) 





Figures in brackets are of tumours not associated with DCTS. 


When the main specimen contained DCIS 10 per cent of cases had a clear 
margin with an involved cavity compared to 3 per cent without DCIS 
(%7 = 10-28, 0-02 > P>0-01). 

Conclusion: There is a significantly greater chance of residual disease if 
invasive tumour is associated with DCIS, and cavity biopsies should not 
be used in isolation to assess clearance. 
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Can colour Doppler ultrasonography influence decision on 
surgical management of the axilla in breast cancer patients? 


A. Choy, L. Chagla, R. Lea and D. Cade Department of 
Surgery. Leighton Hospital, Crewe, Cheshire 


Backgroand: Axillary dissection is essential in the treatment of breast 
cancer patients but up to 70 per cent of patients will be negative for nodal 
metastases and at present no methods are totally accurate for preoperative 
assessment of nodal status to avoid unnecessary morbidity associated with 
axillary surgery. Axillary lymph node imaging by colour Doppler ultra- 
sonography (CDU) has a reported accuracy of up to 86-4 per cent and 
may allow a more appropriate selection of patients for either axillary 
sampling or clearance. 

Method: We have studied a total of 123 patients prospectively and the 
breast and axilla were scanned with CDU before surgery (age range 
26-82 years). One hundred and twenty had unilateral operable breast can- 
cer, two had bilateral cancers and three had axillary recurrences. Patients 
with large tumours (T3 and T4), clinically involved axillary nodes or 
positive flow signal on CDU were selected for axillary clearance. All 
other patients had level | axillary sampling. 

Results: CDU has a sensitivity of 68 per cent, specificity of 85-33 per 
cent and posilive predictive value of 75-56 per cent. Out of 50 patients 
with involved nodes 16 had false-negative axillary scans and were treated 
with radiotherapy to the axilla following axillary sampling. Eleven out of 
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75 patients with negative nodal metastasis had false-positive scars and 
underwent axillary clearance, but 85-33 per cent (64/75) of these node- 
negative patients avoided axillary clearance. 

Conclusion: This study demonstrated that CDU is a useful staging tool in 
breast cancer patients and may aid selection of patients for more appro- 
priate axillary surgery and influence surgical management. 
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The effect of hormone replacement therapy on screen-detected 
breast cancers 


J. Iddon. C. Harding. C.R.M. Boggis, A.D. Batldam, L. Barr and 
N.J. Bundred University Hospital of South Manchester, 
Manchester 


Background: Hormone replacement therapy (HRT) has been shown to 
increase the risk of developing breast cancer but cancers developeng on 
HRT are said to have a lower grade and better prognosis. The aims of this 
study were to determine the effect of HRT on the prognostic faccors of 
cancers detected at the incident screening round and compare tbese to 
tumours detected at the prevalent round. 

Method: Tumour grade and size. lymph node status, presence of carci- 
noma in siu and history of HRT use were collected from patiems with 
screen-detected cancers, 253 incident and 325 prevalent. 

Results: HRT use was similar in prevalent (28-2 per cent) and ineidence 
(28-9 per cent) groups. 





Grade | Grade 2 Grade 3 


HRT No HRT HRT 


Amean annann sid anaaninanannne annen vnan ME eet taamasaanimnnamanna pasanna anaana aa a AAAA 


No HRT HRT Nc HRT 


Prevalent AO (40-8) 3) (DOF) 34148-9%) 16869-5653) OGIS 361 14-2%) 
All incicients 73 (32-80) 35(19-4@) 44 (457-54) O8 (34.4%) 7(9-65) 409 22-324) 
In site 14(47-8%) (3037-19) 22(82- 34) 33043-7%) L435) 16a40%) 
cancer 





Women who took HRT had more grade | tumours (P= 0-001) detected at 
the prevalent round. This difference was reduced by the inciden round 
(P=(1l) but these women developed fewer grade 3 tumours (P= 0-02). 
Women who developed grade 3 tumeurs in the incident screen were found 
to have taken HRT for less time (mean 36-5 months [range 8~6(]) than 
these with grade 2 (97-1 months [3-1891) or grade | tumours (150-5 
months |8-1581). Carcinoma in situ occurred in more women takieg HRT 
than those not (36/73 vs 63/180 P=0-05). No significant difference in 
nodal status was found. 

Conclusion: Women taking HRT are less likely to develop high-grade 
tumours and more likely to develop an in situ lesion. 


Endocrine 
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Parathyroidectomy for renal hyperparathyroidism: the 
transplant surgeon’s perspective 


G. Morris-Suff, DJ. Bowrey, R. Lord and W.A, Jurewicz 
Department of Transplant Surgery, University Hospital of Wales 
NHS Trust, Heath Park, Cardiff 


Background: Up to iQ) per cent of patients receiving renal replacement 
therapy wl require parathyroidectomy for secondary hy verpara- 
thyrcidism. The aim of the current study was to report the management of 
this condition by a regional transplant unit. 

Method: Between November 1994 and September 1997, 34 patients 
underwent parathyroidectomy for secondary hyperparathyroidisn. The 


study population consisted of 20 male and t4 female patients of median 
age 4] (range 10-63) years. Renal replacement therapy was as follows: 
transplant (2 = 17), haemodialysis (2 = 10) and peritoneal dialysis (#7 = 5). 
Two patients were pre-dialysis. Twenty-seven patients underwent subtotal 
parathyroidectomy and seven patients had a total parathyroidectomy with 
re-implantation. 

Results: 





Statistical 
significance 


Preaperative 
median HOR) 


Postoperative 
median (IQR} 


3-03 (2:86-3:25) 239 (219-252) P< 0-05 
3-4 (0-9-1141) P<005 
103 (63-152) P<005 


Calcium emmol/l} 
Parathormone (pmol/l) 133 (99-130) 
Afkaline phasohatase (U/ml) 181 (121-237) 


Symptoms: bone pain (5e) 17 (80%) 2 (6%) P<005 
pruritus (%) 9 (26%) 2 (6%) P<005 





At a median follow-up tme of 12 (range 1-33) months all patients are 
normolcacaemic, All patients with functioning grafts have normal parathy- 
roid hormone (PTH) levels, however, six on haemodialysis have mildly 
elevated PTH (0 per cent versus 35 per cent, P<0-0S5). 

Conclusion: Parathyroidectomy is effective in correcting the calcium bio- 
chemistry dysfunction seen in patients with chronic renal failure. Patients 
with renal transplants have a superior outcome compared to those on 
dialysis. 


General 
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Impaired wound healing in patients with HIV infection and 
AIDS determined by biomechanical strength 


P.A. Davis, DJ. Corless, $.G. Appleton and C. Wastell 
Depariment of Academic Surgery, Imperial College School of 
Medicine, Chelsea and Westminster Hospital, London 


Background: Patents with HIV infection and AIDS with low CD4 
counts, have been found to have impaired wound healing following both 
anorectal surgery and laparotomy. This study aims to determine whether 
the healed wounds from HIV and AIDS patients have an impaired intrin- 
sic strength compared to non-HIV patients. 

Method: The healed scars of patients with HIV and AIDS who were 
undergoing a subsequent surgical procedure were excised. The scars were 
examined immediately by tensionometry and the load extension curve 
used to calculate values of ultimate strength, resilience (energy absorbed 
to elastic limit), toughness (total energy absorbed before rupture) and 
extension to breaking point. A non-HIV group with scars in the same 
range of maturity as the HIV group also undergoing revision surgery were 
used as controls and the results compared using the Mann-Whitney U- 
test. 

Results: The wounds of 11 panents with HIV and AIDS were compared 
to II controls. Wounds in both groups were between 4 months and 
4 years in maturity with no significant difference of maturity between the 
two groups (P=0-158). The median age of the HIV group was 39 (range 
29-60) years and that of the control group was 66 (range 28-83) years. 
There was no significant difference between the groups preoperative 
haemoglobin or albumin, however the white cell count was lower in the 
HIV group (P=0-005). When examined biomechanically, wounds from 
the HIV and AIDS group had a lower resilience (P=0-0138), toughness 
(P=0-0138) and maximum extension (P=0-0235) compared to those of 
the control group. 

Conclusion: The wounds of patients with HIV and AIDS when measured 
momechanically are weaker than those of non-HIV controls. This weak- 
ness of wound repair reflects an impairment of the healing process in 
these patients, and supports the clinical data which show poor wound 
healing following laparotomy and anorectal surgery. 
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Acute appi ndicitis and menstruation 





os, J. McLaren and D.A.D. Macleod = Department of 
Surgery, a John’s Hospital at Howden, Livingston, West Lothian 


Background: This study aimed to determine the association of menstrua- 
tion with acute appendicitis. 

Method: Prospectively collected data utilizing computer-assisted diagno- 
sis of acute abdominal pain used to review patients with histologically 
proven acut appendicitis. 

Results: One thousand and forty-one consecutive patients with histologi- 
cally confirmed acute appendicitis were studied between 1981 and 1990. 
Only 366 patients were female, of whom 314 were having menstrual 
cycles. Twenty- -four patients were excluded (eight patients were pregnant, 
seven patients had missed a period without confirmed pregnancy and nine 
patients had no record in the notes of their menstrual cycle). The median 
age of the 290 patients studied was 21-2 years, range 9-7~50-4 years. 
Patients were subdivided into two groups according to their use of the 
oral contraceptive pill. In the group of 208 patients who were not taking 
tive pill, 82 had acute appendicitis while they were 7 the 
shase of their cycle, 109 in the luteal phase and 17 (8-1 per 
nenstruating, which was significantly less (P<b. 08) than 
expected, based on a standard 28 day cycle. Eighty-two patients were on 
the contraceptive pul, five of whom had acute appendicitis while they 
were havi ing: a ‘period’ (P = 0-074), Clinical presentation (symptoms, chini- 
cal signs, white cell count) were not statistically different m menstruating 
patients compared with those in the proliferative or the luteal phase of the 
cycle or on the oral contraceptive pill. There was no increase of gan- 
grenous or perforated appendicitis i in the menstruating group. 
Conclusion: ee is less frequent in women during physiological 
menstruation. 
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The role of intra-aortic balloon counter pulsation i in emergency 
general surgery: case presentation and review of literature 


ALL. Khan, M. E. Flett, R.R. Jeffrey, A.K. Ah-See, K.G.M. Park and 
R.A. Keenan Departments of General Surgery and Cardiothoracic 
Surgery, Aberdeen Royal Infirmary, Foresterhill, Aberdeen 


Background ‘Three cases are presented where intra-aortic balloon pump 
(IABP) was used prior fo emergency non-cardiac surgery to stabilize the 
patient’s car iovascular status. The literature is reviewed for indications 
and clinical. mplications of counterpulsation and, in particular, the current 
concept of its use in emergency non-cardiac surgical procedures, 

Method: Three patients who had recent myocat dial infarction and required 
emergency li “saving procedure were included in this study. The IABP was 
é femoral artery by a Seldinger technique and placed in acrta. 









It was synchronized wah a ee s puoc in al: ‘ ratio, e patients were 








Conclusion: IABP is a safe mechanical circulatory assistance device that 
improves cardiac function and reduces the risk of perioperative cardiac 
morbidity and mortality, although the experience is limited. 
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The driving force i in trochar insertion 


P.A. Super. c. Kelty and C.J. Stoddard Royal Hallamshire 
Hospital, Sheff eld 


Background: Lee of the first trochar during the ‘closed method’ 
creating pneumoperitoneum remains one of the most hazardous manoew- 
vres in lapata opi surgery, with complications such as major vascular 
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and bowel injuries. The ease with which trochars are inserted through the 
abdominal wall may well have some bearing on these complications. 
Method: A range of both disposable and reusable trochars was investi- 
gated m experiments utilizing a hand-held pressure transducer and an 
abdominal wall model reconstructed with animal hide. Multiple insertions 
were performed and mean force of insertion recorded. A comparison of 
trochars was made and results listed in the following table. 

Results: 





Mean pressure 


Trochar Ope (lorin? ) 
Hes: Ee 2 6 (0. 12) 
Best reusable 3-42 (0-03) 


ANOVA P>0-05 
New reusable 3-42 (0-03) 
Used reusable 4-80 (005) 
ANOVA P<0-001 





Values in parentheses are SEM. 


Conclusion: The effect of previous use on trochar performance demon- 
strates an obvious disadvantage of reusable instruments. The excessive 
force required to insert some trochars may place the patient more at risk 
of trochar injury. 
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Robotic assistant for laparoscopic cholecystectomy (Endosista): 
a clinical trial 


S. Aiono and J.M. Gilbert Department of Surgery, Wexham 
Park Hespital, Slough 


Background: Laparoscopic cholecystectomy usually requires an assistant 
to hold the telescope and camera, but camera control by the assistant is of 
varying quality, offen unsatisfactory or unavailable. The aim of this study 
was to assess a robotic camera-holding device (Endosista) controlled by 
the surgeon's head movements in a clinical trial, and to compare it with a 
human camera holder. 

Method: Patients undergoing laparoscopic cholecystectomy were random- 
ized to have etther the robotic or human assistant, with conversions to 
open operation excluded. Operating time, technical problems, the 
surgeon's and serub nurse's subjective assessment, and complications 
were recorded. Consultants and trainees participated in the trial. 

Results: Forty-two patients were randomized to Endoststa (22) or manual 
assisted operations (20). Mean operating ime with Endosista was 74 min 
(SEM 4 min) and 71 min with manual (SEM 5 min). There was no 
significant difference in operating times on an analysis of variance at the 
95 per cent level. Use of the Endosista was readily learned, with no sig- 
nificant effect of occasion on operating time. Direct head control of the 
Endosista and the steady image provided were of significant benefit. The 
device was safe in use. 

Conclusion: Endosista is a significant development for laparoscopic 
cholecystectomy, and is a safe alternative to a human assistant, providing 
a steady and high-quality image. Its use is easily learned by consultants 
and trainges. 
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The implications of a large population of intravenous drug 
abusers on surgical practice 


M. Keshtgar, A. Shankar, L. Barnes, T. Davidson and I. Taylor 
The Department of Surgery, University College Medical School, 
London 


Background: The aim of this retrospective study was to assess the surgi- 
cal complications associated with intravenous drug abuse and the resource 
allocation specifically associated with their treatment. 
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Method: All emergency surgical admissions to UCL Hospitals with 


localized sepsis associated with injection sites (1=90) and four petients 
developed mayor vascular complications. Eighty-five per cent of petients 
required surgical intervention (a = 80). Of the total, 9 per cent (n= 8) were 
known to be eather HIV or hepatitis B/C positive The mean length of 
stay was 4-9 days (SD 5-93). The total cost of treatment was £120,000 
and the mean cost per patient was £1382. 

Coociusion: Although most petients had localized sepsu, a mmonty 
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Chronic abdominal pain and adhesions: patient assesament and 


surgical management with adheslotysis and insertion of a 
bioresorbable membrane 


S.G. Appleton, K.M. Haire*, S.P.G. Padleyt and J.N. Thompson 
Departments of Surgery, *Anaesthetics and tRadiology, Chelsea 
and Westminster Hospital, London 


Background: The aim of this study was to assess our experience with 
pahents whose intra-abdominal adhestons were thought to be causing 
symptoms and, in perticular, the possible role of a new bioresarbeble 
sdhesion-prevention barrier (Seprafilm™), 

Method: A review of patients referred with chronic abdommel pein 
attnibuted to intre-abdommal adhesions. 

Results: Forty-one patents were referred between January and October 
1997 for consideration of treatment for abdominal adhesions. There 
were 37 women and four men, and the median age was 45 (range 23-77 
years). The median duration of symptoms was 6 (range 1-26 years). 
Two patents presented with purely obstructive symptoms, the remainder 
hed chronic, disabling abdommal pain. All patents had undergone pre- 
vious operations (laparoscopies: median 1, range 0-6; laparocomies: 
median 2, range 0-7). All patents had been extensively mvestigated 
elsewhere prior to referral Fifteen of the 41 patients underwent an 1n- 
tial visceral slide ultrasound scan to look for the presence of adhesions 
to the undersurface of the abdominal wound. Of these 15 scans, six 
suggested adhesions to the back of the abdominal wound and in five no 
adhesions were present. In four the result was uncertain The urcertam 
results were ın wounds in the suprapubic region where the effects of 
exaggerated respiration are minimal Six patients had a banum mal and 
follow-through, this showed no evidence of adhesions or obstruction m 
five but in one patent there was a suggestion of small bowel tethering 
which was confirmed at operation Three patients underwent a berum 
enema examination which in one patient showed mild diverticuuar dis- 
ease. Fifteen of the 41 patients went on to have a laparotomy wich divi 
sion of all adhesions and insertion of a bioresorbable membrans m an 
attempt to reduce adhesion reformation. Eleven of these patien:s have 
been seen postoperatively at 6 weeks or later. Ten of these patients 
report an improvement in their symptoms, Nine patients had a visceral 
shide ultrasound scan at a mean of 6 weeks postoperatively. Eigh: out of 
the nine scans were negative for adhesions The one patient with a posi 
tive adhesion scan postlaparotomy was also the only patient to report a 
worsening of his symptoms. 

Concirston: Chronic abdominal pain attnbuted to adhesions is often com- 
plex and requires careful assessment and mveshgation before consdera- 
tion of further adhesiolysis. A bioresorbable membrane has the potential 
to reduce adhesion reformation and offer symptomatic improverment, at 
least in the short term. 
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Central renous catheter-related sepsis: the inside story 


B.M. Dobbins, P. Kite*, M.H. Wilcox*, S.P.L. Dexter, J. Bong, 
LG. Martin and MJ. McMahon Academic Department of 
Surgery and *Microbiology, The General Infirmary at Leeds, 
Leeds 


: Central venous catheter (CVC) tip roll has traditionally 
been used as the gold standard for diagnosing catheter-related sepsis 
(CRS) and has been the basis for the designs of new antimicrobial CVCs. 
This study was designed to look at the endoluminal and extraluminal seg- 
ments of CVCs and to sssess thear significance in the development of 
CRS. 


Method: Two hundred and thirty petients with suspected 
assessed over a 2-year period. The extraluminal colonization of CVCs was 
axscascd using the tip roll technique, and endolummai colonization using 
brush and tp flush techniques. CVC bub, skin and penpheral blood 
cultures were also performed. Scanning electron microscopy (SEM) was 
performed on proven cases of CRS (CRS defined as a positrve cathetes 
culture and associated penpherai becteracmma with the same organism) tc 
assess bacterial biofilms on both extra and endoluminal surfaces. 
Results: Fifty-five cases of CRS were diagnosed (coagulase negative 
staphylococcus 20, staphylococcus aureus 14, candida 11, enterococcus 7, 
bacilli 3). Extraluminal, endoluminal end bub culture 
were positive in 9] per cent, 100 per cent and 75 per cent of cases, 
respectively More than 1000 colony-forming units were wolated from 45 
per cent of extrahmminal and 91 per cent of endoluminal samples. SEM 
performed on 12 cases of CRS showed significant endoluminally colo- 
nized biofilm, from hub to dp SEM was unable to demonstrate extralu- 
minal bacterial colonization in any of the CVCs assessed 
Conciusion: Endojummal CVC colonization is highly sgnificant in the 
pathogenesis of CRS, can be sampled m stu and should therefore replace 
extraluminal sampling in the diagnosis of CRS Failure to coat the endo- 
Tominal surfaces of antimxrotial CVCs may explain why the use of thes 
expensive catheters has failed to reduce CRS rates significantly. 
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What time of day should a urinary catheter be removed? 


N.R. Hall, C. Clune, R.C. Macdonald and PJ. Holdsworth 
Department of Surgery, Huddersfield Royal Infirmary, Huddersfield 


Background: Urinary catheters are common on surgical wards yet there 
is little evidence upon which to base policy regarding the timing of then 
removal. This study was designed to determine whether urinary catheten 
should be removed in the mommg or evening 

Method: All patients under the care of two consultants on a single gen- 
eral surgical ward with a short-term indwelling urinary catheter were 
prospectively randomtred to removal either between 0700 and 0900 hour 
(early group) or between 2100 and 2300 hours (late group). End pomt 
included time to first void, volume of first void, frequency within the firs! 
24h, disturbance of normal sleeping hours and urmary retention. 
Results: Of 123 patients, 66 were randomized to early removal and 57 tc 
late removal. These groups were simular with respect to age, type o: 
surgery and type of catheter. There was no significant difference betwee 
the groups of time to first void (mean 271 versus 327 min) but thox 
undergoing early removal had a smaller first void (mean 221 mi vermu 
313 mi, Mann-Whitney, P=0 012). The majority of those in the late 
group had their first void before 0600, and therefore had a disturbexc 
nights sleep Frequency of mictumton was similar in each group 
Recatheterization for retention was required m three patents in the cart 
group (at 1500, 2330 and 0620 hours) and one in the late group (at 120( 
hours) (P > 0-2). 

: There appears to be no particular medical advantage ti 
catheter removal m the morning or evening. Late removal is associate: 
with disturbance of sleep for oictumttion and early moming removal i 
preferable 
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The ‘guarding probe’: a laboratory assessment of a new device 
to measure abdominal rigidity in surgical patients 


M.S. Whit ey, A.R. Davies and M. Perkins Princess Margaret 
Hospital, Swindon and Royal United Hospital, Bath 


Baoa 


Eora 


Abdominal rigidity, or ‘guarding’, is a fundamental but sub- 
jective surgical sign that influences many clinical decisions. The aim of this 
project was develop a device capable of objectively measuring guarding. 
Method: We deve eloped a portable “guarding probe’ which simulates the 
action of the surgeon's hand when examining an abdomen. The device is 
pressed on to the patient's abdomen; displacement of a central probe is 
continuously correlated with the pressure generated at its tip. Data are 
automatically transferred to a laptop computer and plotted on a graph, the 
gradient of which gives a numerical value for guarding. We have assessed 
the guarding: probe on a laboratory model and a small group of patients 
admitted with abdominal pain. 

Results: a) In the laboratory model we used an inflatable mode! to simu- 
late four different tensions in a mock ‘abnormal wall’ assessed by an 
experienced | sugeon to be between ‘normal’ and ‘rigid’. 













Inflation Pie sre nan score Range Variance 
5 amig = 1.20 0-07-1358 OTR 

10 mmHg > ie }-S3-1.74 0005 

15 mmHg = 223 2-03-2:37 OLS 

20 mmHg > : 2-81 2-74-2-99 (007 





b) In six patients the guarding probe was able to distinguish the three with 
peritonitis (score >1-20) from the three without peritonitis (score <1-00). 
Conclusion: The guarding probe is a new device that can provide an 
objective score for abdominal rigidity or ‘guarding’, with excellent repro- 
ducibility ina laboratory model. Early clinical evidence suggests that tis 
might be reproduced in the clinical setting. 
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EEE A T NHS and private hospitals in the surgical 
management | of inguinal hernia 


D.C. O'Riordan, M. Morgan, A.N. Kingsnorth, N.A. Black, 

. Ambrose, P. Jones, S. Raimes, R. Taylor, D. Watkins and 
H. B. Devlin - On behalf of the Steering Committee, The National 
Groin Herni Oute omes Project, The Surgical Epidemiology and 


Audit Unit, The Royal College of Surgeons of England 














Background; This study aimed to compare current practice between the 
NHS and independent sectors in the surgical management of inguinal 
hernia in the UK. 

Method: All surgeons and hospitals in two regions (South Thames and 
Northern and Yorkshire) performing groin hernia repair were identified 
and invited to participate. Participating surgeons completed a question- 
naire for all: patients over 18 years undergoing elective and emergency 
inguinal hernia : repair between July and October 1996. 

Results: Three hundred and eighty-five surgeons in 131 hospitals were 
identified. One hundred and eighteen hospitals participated. Two hundred 
and seventy-six of 368 (75 per cent) surgeons in these hospitals agreed to 
participate, Questionnaires from 5038 of 5556 patients were returned 
(90-7 per cent): Inguinal hernia repair was required in 4759 (94-5 per 
cent). Of these, 705 (15-1 per cent) were performed privately. 
Significantly more private operations (20-6 versus 10-1 per cent} were 
performed in South Thames. Fewer private operations (26 versus 42:5 per 
cent) were performed as planned day cases (P< 0-000] x’). There was no 
significant difference in the rates of use of antibiotics. Fewer private cases 
were performed. on an urgent or emergency basis (0-6 versus 2-8 per cent 
P<0-005 %7) and fewer (3-0 versus 8-4 per cent) were in ASA class 3, 4 
or 3 (P<0-0001 y). More private cases were performed using local 
anaesthesia (8:2 2 versus 5-4 per cent P<0-001 x7 >: 
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Conclusion: Patients having inguinal hernia repairs performed privately 
were more likely to have them repaired laparoscopically. This may be 
because the costs of disposable equipment are too high for routine NHS 
use. More private operations were also performed using an open onlay 
mesh repair. More cases were performed using local anaesthesia but the 
rate was still very low. Fewer private operations were performed as 
planned day cases despite the pressures of private insurers. Private 
patients had a lower ASA score and were less likely to be performed on 
an urgent or emergency basis, suggesting differing case mixes. Signifi- 
cantly more private operations were performed in South Thames reflecting 
demographic differences. 
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Audit of 1125 surgical deaths from colorectal cancer in Scotland 
1994-1996 


D. Ziyaie', F. Marjoribanks”, S.J. Nixon? and A.M. Thompson”? 
‘Department of Surgery, Ninewells Hospital, Dundee “Scottish 
Audit of Surgical Mortality, Royal College of Surgeons, 
Edinburgh 


Background and Method: The Scottish Audit of Surgical Mortality 
(SASM}, which examines all deaths on surgical wards in Scotland, col- 
lected data on the 1125 patients with colorectal cancer (799 colonic, 326 
rectal) who died on surgical wards in 1994-1996. 

Results: Sixty-five per cent of patients were >70 years, mean age 74 
years (range 20-96), 64 per cent were admitted as an emergency: 54 per 
cent of operations were urgent/scheduled urgent, 61 per cent performed by 
consultants. The cause of death was cancer in 45 per cent and cardiopul- 
monary disease in 28 per cent; 363 patients received terminal care alone. 
A post-mortem was performed in only 16 per cent of patients but added 
information in just 2-5 per cent. Surgical assessors identified adverse 
factors in the choice of operation (3-1 per cent), preoperative management 
(7-2 per cent), intraoperative management (5-6 per cent), where technical 
operative problems were encountered in 17 per cent of patients, and post- 
operative management (11-8 per cent), Anaesthetic assessors identified 
adverse factors in the use of ITU/HDU (23-3 per cent) and in postoperative 
management (12-2 per cent). Over the 3-year period 1994-1996, adverse 
surgical factors declined as a contributor to death (from 20-3 per cent to 
1S per cent) or cause of death (from 3-8 per cent to 0-8 per cent): anaes- 
thetic factors remained static as a contributor or cause of death at 11-6 per 
cent and 0-6 per cent, respectively. 

Conclusion: The SASM Audit has been associated with a fall in adverse 
surgical factors contributing to or causing death in patients with colorec- 
tal cancer. There remains room for increased consultant presence in 
theatre and improvement in postoperative management. 
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An audit of clinicopathological staging of cancers in the upper 
gastrointestinal tract in the South and West health regions 


D.H. Bennett for the Upper GI Expert Tumour Panel of the South 
and West Regional Cancer Organisation South and West 
Regional Cancer Organisation, c/o Professor A.N. Kingsnorth, 
Department of Surgery, Derriford Hospital, Plymouth 


Background: The advent of Cancer Centres nationwide has resulted in 
the need to audit the standard of treatment each centre is offering, leading 
to the development of a Regional Cancer Organisation (RCO). The role of 
the RCO is to beth develop the minimum standards of care acceptable and 
to monitor, through audit, the performance of care against these standards. 
Method: Three tumours were chosen for evaluation, oesophageal, gastric 
and pancreatic. A questionnaire was sent to each of the 27 hospitals cov- 
ered by the RCO, requesting a pathology report and surgeon's operation 
note for one case of the above three tumours (a total of 81 tumours). The 
pathology report and surgeon’s operative note were assessed by four inde- 
pendent clinicians using a standard proforma (13 and 12 questions, 
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respectively) for each tumour and. where there was disagreemert. the 
result was adjudicated by a single member of the Expert Tumour Panel. 
Results: There was no response from two hospitals despite reseated 
requests and. in some cases, the hospitals were not performing surgery 
for all three malignancies. This left 65 tumours (80 per cent) for analy- 
sis. Only 47 operation notes (38 per cent) were received and, of these, 
one was benign. two were frozen sections and one was the wrong opera- 
uon note for the pathology report received. Therefore only 43 tumours 
(53 per cent) could be analysed. 10 pancreatic. 17 oesophageal cnd 16 
gastric, OF these 43 tumours. none of the pancreatic and ocsopnageal 
tumours and only one of the gastric tumours could be accurately staged 
from the information received. The commonest reason for failure to stage 
the tumours (49 per cent of cases} was insufficient information on the 
radial resection margins. The presence of locoregional spread wis also 
poorly documented (58 per cent cases only) and the extent of the resec- 
tion (72 per cent cases only). 

Conclusion: This study clearly indicates the urgent requirement ‘or the 
standardization of both operations notes and pathology reports in order to 
provide sufficient information for oncologists to assess the need for addi- 
ional treatment and for audit between centres. 
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Transthoracic endoscopic sympathectomy — no sweat! 


M. Simms, B. Braithwaite and B.R. Hopkinson Queen's 
Medical Centre, Nottingham 


Background: There has been an increase in the use of transthoracie endo- 
scopic sympathectomy (TECS) for the treatment of various conditions, 
The aim of this study was to review the results of a single centre. 
Method: Between 1990 and 1996, 78 patients had 133 TECS procedures 
done. 70 patients were available for follow-up. Some 32 patients (23 
female, mean age 26 years) were treated for hyperhidrosis of the axillae 
or hands. 

Results: Seven (22 per cent) patients had residual pneumothorax: only 
one required chest drainage (3 per cent). One patient contracted Horner’s 
syndrome (3 per cent) and six patients (19 per cent) had severe chest pain 
that delayed hospital discharge. At follow up (mean 3 years, range 6 
months to 6 years), 93 per cent of patients who presented with palmar 
hyperhidrosis continued to have dry hands. Some 82 per cent of patients 
with axillary symptoms remained improved. Compensatory sweating 
occurred in 64 per cent of patients, gustatory sweating in {4 per cant and 
36 per cent had continued neuralgia at the site-of-port insertion. Some 24 
patients (18 female) of mean age 50 years had 38 limbs (14 bilateral. 10 
unilateral) were treated for severe Raynaud's phenomenon of the hand. 
Early complications were similar to the hyperhidrosis group. TECS 
improved symptoms in all but three limbs (91 per cen. At fo low-up 
(mean 29 months). 35 per cent of limbs continued to be better. Some 61 
per cent of limbs had reverted to the preoperative state in a mean time of 
I7 months. TECS was done on [4 patients for angina. critical limb 
ischaemia or as an adjunct to upper-limb surgery, 

Conclusion: These results show that TECS can produce excellent results 
for patients with hyperhidrosis of the hand and axilla. For those with 
Raynauds phenomenon the outcome is less good but sufficient to treat 
severe symptoms. Complication rates are low but the incidence of com- 
pensatory sweating is important. Most patients found the latter an accept- 
able price for dry hands. 
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Chronic groin pain following ‘tension-free’ hernieplasty 
: y 


C.R. Paterson, D.M. Wright and P.J. O'Dwyer University 
Department of Surgery, Western Infirmary, Glasgow 


Background: Chronic groin pain following inguinal hernia repair is a 
serious complication which may have a major effect on the patient's 
quality of hfe. The aim of this study was to examine the incidence of 
chronic groin pain following ‘tension-free’ hernicplasty. 


Method: Between 1994 and 1996, 357 patients had mesh repair of 2 
groin hernia under the care of one consultant. All have been examined for 
evidence of recurrence or chronic pam annually for 1-3 years. 





Results: Results for chronic pain are as follows: 

Follow-up 
Year No. patients | year 2 years 3 years 
[OQ [13 16 (14%) 6 (3%) 7 (6%) 
1995" i17 76%) 4k) ~ 
1996* 127 6d ee TA 
Total 357 29 (8%) 10 (2-8%%) 7 (L9) 


Sateen meena ancien EA Aegi aae R EE o e AEE aR ba RE 
“P<0-05 compared with 1994 group, 


Twenty-four of the 29 (83 per cent) with chronic pain at 1 year com- 
plained of pain at the site of their hernia before operation compared 
with 62 per cent of the total number undergoing hernia repair. Chronic 
groin pain was more common after open than after laparoscopic repair 
10 per cent versus 4 per cent (P=0-02). In six patients (1-7 per cent: 
the pain was of such severity that they required referral to the pain 
clinic. 

Conclusion: The reduced incidence of chronic pain between operations 
performed in 1994 and 1995/96 suggests that this complication may be 
learning-curve related. As only two (0-6 per cent) have had evidence of 
recurrence, these data suggest that chronic pain after ‘tension-free’ 
hermoplasty is the most common long-term complication of this opera- 
tion. 
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Value of preoperative and postoperative supplemental enteral 
nutrition in patients undergoing major gastrointestinal surgery 


M.D. Palmer, S. Townsend, J.D. Harrison, C.J. Mitchell and 
J. MacFie Combined Gastroenterology Unit, Scarborough 
Hospital, Scarborough, North Yorkshire 


Background: h has been proposed that supplemental enteral nutrition 
(SEN) administered to surgical patients in the postoperative period confers 
significant clinical benefit. We have investigated the potential advantages 
of SEN in 60 consecutive patients undergoing major excisional surgery. 
Method: Patients were randomized to receive either normal diet or diet 
supplemented by commercially available nutrition ‘sip feeds’ (20g pro- 
tein, O00 kcal, 400 mi/day), for a minimum of {4 days prior to surgery 
and/or during the postoperative period. Pre- and postoperative weights, 
POSSUM scores, duration of hospital stay and any complications were 
recorded. Anthropometric measurements, serum proteins and liver func- 
tion tests were serially measured. Patients were matched for age, sex and 
type of operation. 

Results: 


TAANDAS OURO NDGARGHMEidde 
Mean patient weights in ke (SEM) 


ee ea ee E LE EE A Duration 
Dietary Pre- Outpatient of stay in 
Group supplement Presentation operative review 


days {SEM} 


A (n=15) Pre-+postoperative 62-1 (2-0) 61-8 (2-0) 6L2(19) EL (W 
B {asl3) Pre-operative 6+0 (35) 6b (47) 54053) 12-8 (2-2) 
C(n=17) Postoperative 64-8 (3-1) 68-0 (3-1) 58-5 (3-4) 12-7 (1-4) 
Dizall None 69-8 (3-8) FLS (2-4) 68-5 (3-3) 13-4 (1-0) 
a a hE ea 


All patient groups demonstrated a mean weight loss from time of ran- 
domization preoperatively to initial outpatient review following surgery 
(Table). Duration of hospital stay was the same in all groups. There were 
no inter-group differences in the incidence of complications, POSSUM 
scores, grip strength or biochemical indices, 

Conclusion: Our results do not confirm the findings of others that short- 
term SEN conters significant clinical benefit. 
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The ‘ail ed consent process in urgent abdominal surgery 


R. Kay a 
Surgery, 


.K. Sirntwardena University Department of 
yal Infirmary of Edinburgh, Edinburgh 


Background: We have previously reported to the Association that con- 
trary to gene al medical opinion. patients with acute abdominal pain per- 
ceive that ț y retain the ability to give informed consent. However, as 
replies to questionnaires are critically influenced by the nature of the 
questions as ced. this study aimed to evaluate the true significance of our 
previous fin ings by using a modified, non-leading questionnaire and by 
the use of twe contro] groups. 

Method: A prospective study of all patients over the age of 16 years 
admitted to an acute surgical unit and undergoing urgent abdominal 
surgery during an B-week study period. Factors interfering with patients 











ability to give informed consent were identified. Patients were asked if 


they had received an explanation of common side-effects and complica- 
tions and | they ! abe the prade at the oe ue consent. - conan] 










ther control 
nal surgery: 


A was put to patients aa ci pe 
y a the Beas that MISE oes are pee mopped, 


tion of those Patients cognitively med at the time of interview. A con- 


secutive series of 86 patients undergoing urgent surgery was evaluated of 


which 18 were excluded leaving a study population of 68. Seventy-seven 
patients undergoing elective surgery formed the control group. 

Results: Forty-eight (71 per cent) patients undergoing urgent surgery 
reported that pain did not interfere with their ability to ask questions. Forty- 
six (68 per cent) patients had received analgesia prior to giving consent of 
which 14 (30 per cent) reported that this interfered with the ability to ask 
questions. Significantly fewer patients undergoing urgent surgery felt they 


had received an explanation of potential side-effects/complications of 


surgery compared to elective patients (y°= 7-3. P<O-O1). Fourteen (21 per 
cent) patient undergoing urgent surgery correctly identified the orade of the 
doctor obtaiming consent compared to 30 (39 per cent) undergoing elective 
surgery. Fifi sight (85 per cent) patients undergoing urgent surgery felt 
that they retained the ability to give informed consent. Thirty-nine (57 per 
cent) doctors: checked whether the patient had received analgesia prior to 
nt. Potential side-effects were discussed by 31 (46 per cent) 
cent) discussed alternative therapeutic options. 

) is study confirms that patients perceive that they retain the 
ability to give informed consent despite the effects of abdominal pain and 
analgesia. There is relatively little discussion of potential side-effects and 
complications in patients undergoing urgent surgery. 
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Peritoneal E E cytokine response is increased 
following laparoscopy with cold carbon dioxide 


M.I. Puttick, C.C. Nduka, L. Yong and A. Darzi Academic 
Surgical Unit, Imperial College School of Medicine at St Mary's 
Hospital, London 





TEE O work has shown that intraoperative hypothermia is a 
significant source of surgical trauma with wide-ranging physiological and 
immunological sequelae. The aim of this study was to examine the effect 
of intraperitoneal hypothermia during laparoscopy on local inflammatory 
cytokine response in an animal model. 

Method: Inbred Wistar rats (n =28) were randomized to undergo insuffla- 
tion with C On at room temperature (~21°C) or normothermic pneumo- 
peritoneum, The latter consisted of CO. insufflated at 37°C with addi- 
tional radiant and forced-air warming postoperatively to maintain 
normothermia. At 4h and 24h rats were sacrificed and peritoneal lavage 
performed to assess production of tumour necrosis factor (TNF-a). In 
addition, peritoneal macrophages were isolated and their activation was 
assessed in vilro, i as shown by their TNF-a release following endotoxin 
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challenge. Peritoneal fluid and macrophage supernatants were analysed by 
ELISA and data analysed by /-test. 





Results: 

Cold CO. Warm CO, SECAS 
Lavage TNF- Cf Apert P “47. ol + E 13 3. 86 2 A 08 p= 0.09 
Lavage TNF-a (pe/mli 24h 18-65 + 2-76 11-79 + 2-69 P<0-02 
PMO 4h TNF-a {pg/ml} 362-1 + 64-75 5120 + 83-22 P<0-02 





Laparoscopy with cold CO, results in a significant reduction in local and 
core temperatures (P<0-05) and a significant inflammatory cytokine 
response with increased priming of peritoneal macrophages. 

Conclusion: In agreement, with previous work, this study shows that peri- 
operative hypothermic stress in the form of cold gas insufflation is a sig- 
nificant source of surgical trauma which may be amenable to correction. 
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An objective assessment of surgeons’ psychomotor skills: 
validation of the MIST-VR laparoscopic simulator 


N.J. Taffinder, R-C.G. Russell, LC. McManus, J. Jansen and 
A. Darzi Minimal Access Surgical Unit, Imperial College 
School ef Medicine at St Mary's Hospital, London 


Background: This study aimed to develop objective criteria for assessing 
psychomotor skili on a virtual reality simulator and to validate these 
measurements by comparing surgeons of differing experience. 

Method: Thirty subjects [experienced laparoscopic surgeons > 100 cases 
(= 10), trainee surgeons (1 = 10) and non-surgeons (1 = 10)] were given 
identical training on a virtual reality simulator (MIST-VR) to familiarize 
them with the equipment. The subjects were then asked to perform ten rep- 
etitions of a complex virtual task which involved two-handed co-ordination 
and use ef a foot pedal to simulate diathermy. The position in space of left 
and right virtual instrument tips was tracked and the x,y,z co-ordinates 
recorded every 0-05 s. Comparison of these data with the x,y,z positions of 
the virtual tasks enabled the computer to calculate efficiency of movement 
(actual/ideal path length), number of past-pointing errors, number of sub- 
movements needed to complete the task and total time taken. 

Results: 








Efficiency Errors Sub- Time 
(path 1 tength r ratio) Bi a ponina. movements taken 


Experienced 13 3 G 2) 


2:3 (0-3) 4-7 a. 41) 10. i B Y 
Trainees 3-3 (1-3) 6-3 (2-3) 15-9 (4-4) 19-3 (5-4) 
Non-surgeons 3-6 (1-0) 7-3 (2:2) 18-5 (6-1) 21-9 (6-7) 
Significance PO P<0-02 P<0-01 P<0-01 


iKruskal~Wallrs} 





Values are mean (SD). 


Conclusion: A virtual reality simulator can distinguish between experi- 
enced surgeons, trainee surgeons and non-surgeons by unbiased objective 
measurement. The ability to quantify technical expertise could have impli- 
cations for training, examination and accreditation. 
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Aterial natriuretic peptide expression and secretion in 
laparoscopic and open surgery 


D.J. Exon, M.J.J. Vesely, C.J. Green and 5.J.D. Chadwick 
Department of Surgical Research, Northwick Park Institute for 
Medical Research, Northwick Park and St Mark’s Hospital, 
Harrow, Middlesex 


Background: Abdominal insufflation required for laparoscopic surgery 
causes a significant reduction in femoral vein and inferior vena caval 
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(IVC) blood flow. We have recently shown that IVC pressure increases 
significantly on induction of pneumeperitoneum and is maintained until 
desufflation. Such venous pressure changes are not apparent during ‘open’ 
surgery. We considered the effect that these changes in venous pressure 
and flow have on the expression and secretion of atrial natriuretic peptide 
(ANP), an important regulator of cardiovascular function. 

Method: Maje Sprague-Dawley rats (weight 400-550 g) were randomized 
to control (anaesthetic alone), CO, pneumoperitoneum for Ih (intra- 
abdominal pressure $-10 mmHg) or laparotomy for Ih. After the animals 
were killed, blood was taken by direct cardiac puncture for measuzement 
of serum ANP (using an enzyme-linked immunosorbant assay) anc atrial 
tissue removed for RNA extraction. Differential reverse transcription-poly- 
merase Chain reaction (with B-actin as the internal standard), was used to 
detect and semi-quantify the ANP mRNA present in | pe extracted RNA. 
Results: The ANP mRNA data are shown below as a percentage of the 
control, 


ie cee emi tdi emanating AAAA AANA AAAA ee OUT PURINE gii 
ANP mRNA levels LANP pg/ml 


Cantrol O3-5 €12-8) 


Pheumopenttoneum 66-8 (7.5%) S74 3) 
Laparotomy 29.7 (1-4) 37-9 09-94) 





Values are mean (SEM). For each experimental group n = 7 to 9. *P = 1205 and 
+P = OH versus control (test) P= 0-05 versus control (Mann-Whitney test) 


Conclusion: There is a significant reduction in the expression of ANP 
mRNA alter Ih pneumoperitoneum, with a similar trend in ANP release. 
While this fall corresponds to the observed fluctuation in IVC pressure 
and blood flow, such a mechanism does not explain the more pronounced 
reduction in ANP seen following laparotomy. We suggest an alternative 
mechanism controls ANP expression and release in open surgery, which is 
independent of venous pressure. 
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The use of carbon dioxide laser to control cutaneous limb 
recurrence from malignant melanoma 


AJ. McKay, M.K. Lingam and D. Byrne Department of 
Surgery, Gartnavel General Hospital, Glasgow 


Background: Surgical excision of cutaneous malignant melanome meta- 
stases is only practical when the number of lesions is small. In lesioas con- 
fined te the limbs, isolated limb perfusion (ILP) has been our treatment of 
choice for the past 10 years. This, however, is not possible in all patients. 
We present our experience with carbon dioxide laser ablation as aa alter- 
native treatment in the control of cutaneous metastases in such patients. 
Method: Between September 1992 and November 1996, 29 patieats (20 
female and nine male} underwent a total of 57 laser treatmenss. The 
lesions were situated on the face, chest. arm and leg. The number of 
lesions per patient ranged from two to 43 nodules. A Sharplaa 1030 
portable carbon dioxide laser was used. All procedures were carmed out 
under general anaesthesia. Each lesion was destroyed using a focused 
laser beam of 10-20 watts with a beam size of 0-5-1-0 mm. 

Results: Twelve patients have had multiple laser treatment in the attempt 
to control local disease, the most being seven treatments in one patent, At 
a mean follow-up of 18 months, six patients have died from the disease. 
in the 23 patients who are alive, 18 have had no recurrence of the disease 
and five have had partial control of local disease. 

Conclusion: Our experience suggests that carbon dioxide laser ablation of 
culaneous metastases is a minimally invasive procedure whict gives 
effective palliation. 
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The confidential enquiry into surgical training 
The Advisory Committee on Audit (D.R. Harper) Royal College 
of Surgeons of Edinburgh, Edinbureh 


Background: This study aimed to audit the contribution made tc junior 
surgical training in the operating theatre by training consultants. 





Method: Two hundred Scottish surgeons across all specialities collabo- 
rated in this study by agreeing that data from theatre computer systems 
could be directly accessed by the Royal College of Surgeons of 
Edinburgh. In the event these systems could only produce reliable data 
with respect to the work of a third of participating consultants. The data 
were standardized by examining certain representative operations only, the 
indicator operations. which varied from speciality to speciality. Each sur- 
geon’s data were returned to him compared with the pooled data of all the 
surgeons in the speciality. 

Results: The data allowed analysis of five scenarios for 968 operations: 
trainee operating with the consultant surgeon assisting, consultant surgeon 
operating with the trainee assisting, a trainee operating with a trainee 
assisting, a trainee operating alone, and other scenarios. 

There was considerable variation between and within specialities. For 
example, the average percentage of cholecystectomy cases where a trainee 
was taken through by a consultant was 21-5 per cent. However, the 
caseload of the surgeon bore no relationship to the proportion of times 
that his trainee had the opportunity of hands on experience, although by 
comparison with the previous year many surgeons improved their practice. 
Conclusion: Surgeons are open to the idea that their contribution to train- 
ing at the operating table is sufficiently important to allow their data to be 
used in this way. There is evidence that this audit changes practice for the 
better, Hospitals having trainees should have systems to allow this kind of 
audit to take place. 
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Scottish audit of surgical mortality from pancreatic cancer 
1994-1996 


M.A. Jahan, F. Marjoribanks, S.J. Nixon and A.M. Thompson 
Department of Surgery, University of Dundee and Scottish Audit of 
Surgical Mortality, The Royal College of Surgeons of Edinburgh 


Background: The Scottish Audit of Surgical Mortality collects data on 
the management of patients who die in surgical wards. The aim of this 
study was to identify areas for improvement in the management of 
patients who die from pancreatic cancer. 

Results: During the first 3 years of the audit (1994-1996), there were 334 
deaths: 165 (75 per cent) were emergency admissions, 133 (40 per cent) 
had an operative procedure. In 147 (44 per cent) the patients’ treatment 
was limited and 94 (28 per cent} had terminal care. Seventy (53 per cent) 
operations were performed as urgent or emergency, 18 (14 per cent) had 
an open and shut laparotomy, but only eight (2-1 per cent) deaths 
followed pancreatic resection. In 21 (16 per cent) patients there were 
intraoperative technical problems and 25 (19 per cent) patients required 
reoperation for complications. Adverse factors in surgical management 
were identified in 16 (12 per cent) patients and in anaesthetic management 
in six (3 per cent) patients. Postoperative care could have been improved 
in 23 (17 per cent) patients and 17 (13 per cent) who would have bene- 
fited from HDUATU care were denied it. 

Conclusion: This study has identified areas for improvement in the man- 
agement of patients with pancreatic cancer managed on surgical wards. 
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Thromboprophylaxis and the incidence of deep vein thrombosis 
and pulmonary embolism following laparoscopic surgery 


C. Wong and B.I. Rees University Hospital of Wales, Cardiff 


Background: Despite the increased risk of venothrombosis with laparo- 
scopic surgery there is still great variation between surgeon's choice of 
thromboprophylaxis. We have reviewed the different thromboprophylaxis 
protocols and audited the venothrombotic rate following laparoscopic 
surgery at our hospital, 
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Method: A telephone survey of thromboprophylaxis regimen, used by 










hrombotic complications at our hospital following laparo- 
res for the past 5 years was also conducted. 

were 19 surgical firms in 14 centres. Four surgical firms 
do not use routine prophylaxis. Of the remaining 15 (78-9 per 


a ee 3 (86-7 per cent) use TEDS, 7 (53-9 per cent) use [PCS and 13 


(86-7 per cent) use mintheparin routinely. Eleven firms (57-9 per cent} will 
alter their prophylactic regime with high-risk patients. None of the firms 


reported venothrombotic complications that they were aware of. Between 
1991 and 1996 there were 2224 laparoscopic procedures performed at our 
hospital. Of these, 1202 procedures were performed by general surgeons 
with the majority being laparoscopic cholecystectomy. The rest were mainly 
gynaecological diagnostic procedures. There were no venothrombotic com- 
plications following laparoscopic procedures during this period. 
Conclusion: There is great variability of choice of thromboprophylaxis 
between surgeons for laparoscopic surgery. Surprisingly. the clinical result 
does not appear to support the increased risk of venothrombosis following 
laparoscopic e 
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Good outcome from surgery for ampullary tumour: a 16-year 
review < 


S.K.C. Toh, N. Davies, P. Dolan, C. Worthley, N.C.W. Townsend 
and J.A.R; Williams Hepatobiliary and Pancreatic Surgical 
Unit, Royal Adelaide Hospital, Australia 


Background: Ampullary tumours are rare with a few reported series but 
appear to have a better prognosis than pancreatic neoplasms. The aim was to 
review the management and long-term outcome of patients admitted to the 
Surgical Unit with an ampullary tumour from January 1980 to April 1997. 
Method: Patient records were reviewed. 

Results: Twenty- six cases of ampullary tumours were admitted, 21 adeno- 
carcinoma, five benign tumours including two neuroendocrine tumours (car- 
cinoid, gangliocytic “paraganglioma) and three adenomas. Al] patients had 
endoscopic bie opsy. The benign tumours were found in five men, aged 
42-73 years (mean 58 years) and were treated by transduodenal local resec- 
tion (4) and Whipple procedure (1). One in-hospital death at 2 months 
occurred from. anastomotic leak m the Whipple procedure patient. Ten men 
and I} wom ñ had adenocarcinoma, with a mean age of 74 years (range 
43-91 years). Patients presented with jaundice (17), m (9), weight loss 
(8), lethargy (4), recurrent pancreatitis (2), anaemia (2), liver metastasis (1). 
Two patients were asymptomatic with tumours found incidentally at chole- 
cystectomy. One patient aged 89 years had palliation only. Two patients 
had biliary stenting only (one aged 91 years, the other aged 67 years who 
refused surgery). Three patients had preoperative stenting, Six patients had 
a Whipple procedure, seven had a pylorus-preserving pancreaticoduodenec- 
tomy (PPPD), two had local resections, two had palliative bypass surgery. 
There were no 30-day or in-hospital aie ae The 5-year survival fol- 
lowing PPPD | was 43 per cent and Whipple 33 per cent. Both local resec- 
tion patients died within 5 years, but not from recurrent disease. 
Conclusion: Our experience suggests that benign ampullary tumours may 
be safely resected locally and that pancreaticoduodenectomy for adenocar- 
cinoma of the ampulla has a favourable operative and long-term mortality. 
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Audit of deaths from acute pancreatitis in the south east of 
Scotland 1995-96: evidence for variation in management? 


A.C. de Beaux and S.J. Nixon Department of Surgery, Western 
General Hospital, Edinburgh 


Hackar: This study aimed to undertake an audit of all deaths under 
surgical care from severe acute pancreatitis in the South East of Scotland, 
1995-96. 

Method: All patients with a diagnosis of acute pancreatitis reported to the 
Scottish Audit of Surgical Mortality (Edinburgh Office) during 1995--96 
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were included. Age, sex, surgical intervention, mode of death, length of 
stay, deep venous thrombosis prophylaxis and intensive care unit admis- 
sion were noted. 

Results: Sixty-one deaths were reported. The median age was 70 (range 
31-91) years with {3 patients (21 per cent) under the age of 55 years. Thirty- 
six patients were male, seventeen patients underwent surgical intervention, 
necrosectomies (13), drainage of pseudocyst (2), ERCP (2). Diagnosis of 
severe acute pancreatitis was made at presentation in 56 patients (92 per 
cent), at post-mortem in four and at laparotomy in one. The predominant 
mode of death was multiple organ failure (49 patients). Of the remainder, 
three died from pancreatitis complicating terminal cancer, three from myo- 
cardial infarction, three from pulmonary embolus (one in the presence of 
multiple organ failure), two from peripancreatic haemorrhage, one from a 
bleeding duodenal ulcer and one from a stroke. The median time from admis- 
sion to death was 8 days (4-5 days in those >55 years versus 16, <55). 
Twenty patients {33 per cent) died within the first 48h. Thirty-five patients 
were managed in specialist units, 14 of whom had been transferred from 
other units. In three patients, delay in transfer was thought to contribute to 
their death. Ten out of 26 patients (surviving >48 h) were not transferred to 
specialist units despite their diagnosis being known and there being no deci- 
sion to limit treatment. While pulmonary embolus contributed to death in 
three patients, deep vein thrombosis (DVT) prophylaxis was not used in 29 
patients (48 per cent); seven of whom had deranged coagulation but no rea- 
son was given in 22 patients. Forty patients (66 per cent) were admitted to the 
intensive care unit (CU). There were no ICU beds available for three patients 
and a decision to limit treatment was made for eight patients. No reason was 
given for the remaining 10 patients whose ages ranged from 75 to 89 years. 

Conclusion: A third of patients dying from acute pancreatitis rapidly 
develop MOF and die within 48h of admission. Some patients were either 
not transferred to specialist units or were transferred late, DVT prophy- 
laxis was not universal: ICU facilities were withheld from a number of 
elderly patients, but the reasons for such variation in surgical management 
cannot be eludicated from this audit. 
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Prospective randomized trial of mini-cholecystectomy versus 
laparoscopic cholecystectomy: a single surgeon study 


J.W. Faux, C. Terzi and F.P. McGinn Southampton General 
Hospital, Southampton 


Backgreund: This study aimed to prospectively examine laparoscopic 
and mini-cholecystectomy and discover if they are comparable operations 
for the treatment of patients requiring elective cholecystectomy. 

Method: Patients awaiting elective cholecystectomy without clinical sug- 
gestion of bile-duct stones were randomized to either laparoscopic or 
mini-choiecystectomy. Procedures were all performed by one surgeon 
(FPMcG} with experience (60 cases) of both forms of surgery. 

Results: Operative duration was shorter and postoperative stay longer for 
mini-cholecystectomy (53 versus 69 min, P<0-O1, 3-5 days versus 3 days 
(mean) P<0-05,; Mann-Whitney U-test). Major complications were more 
common after laparoscopic cholecystectomy (S versus 1, P<0-05; Fishers 
exact test}. 

Conclusion: This study suggests that postoperative complications after 
laparoscopic cholecystectomy may be more common than after mini- 
cholecystectomy. A large, multi-surgeon, prospective study is required to 
establish the safety of laparoscopic cholecystectomy compared with mini- 
cholecystectomy. 
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Management of hepatobiliary Ascaris infestation after failed 
medical treatment 


LJ. Beckingham*, S.N. Cullis, J.E.J. Krige, P.C. Bornman and 

J. Terblanche *Department of Surgery, Nottingham, and 
Surgical Gastroenterology and Department of Surgery, University 
of Cape Town & Groote Schuur Hospital, South Africa 


Background: Ascaris lumbricoides is endemic in much of Africa. Around 
20 per cent of all ascariasis-related admissions are for hepatobiliary 
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disease and the majority of these patients will respond to standard medical 
therapy (cessation of oral intake, Lv. fluids, antispasmodics, and anti- 
helminthic drugs). When medical therapy fails. surgery has been the 
traditional treatment of choice. The aim of this study was to determine the 
role of endoscopic retrograde cholangiopancreatography (ERCP) and 
surgery in the management of hepatobiliary Ascaris. 

Method: Analysis of all patients undergoing ERCP or surgery for ascari- 
asis of the biliary or pancreatic system unresponsive to standard medical 
therapy. Worms were extracted using snare or biopsy forceps. Saccess 
was defined as clearance of worms and eradication of symptoms. 
Results: ERCP extraction was attempted in 25 patients with success in 19 
(76 per cent). The median number of procedures was | (range 1-5). 
Concomitant calculi were present in six patients. Two patients suffered 
complications; | empyema, | pseudocyst. Failed clearance ef worms by 
ERCP was due to gallbladder-related disease in two patients, strictures in 
three and intrahepatic worms in one patient. All six patients were suc- 
cessfully treated by surgery [laparoscopic cholecystectomy (1). open 
cholecystectomy (1), exploration of CBD (1), roux-en-Y hepaticojejunos- 
tomy (2) and longitudinal pancreaticojejunostomy (D) 

Conclusion: ERCP is successful in the treatment of Ascaris infestation 
resistant to medical therapy in 76 per cent of patients. Surgery remains 
important in the management of Ascaris infestation associated with the 
gallbladder. and with biliary or pancreatic strictures. 
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Magnetic resonance-guided interstitial laser thermoablatior. in 
an isolated perfused organ model 


S.W.T. Gould, G. Lamb, N. Vaughan, R. Goldin, W. Gedrove 
and A, Darzi Academic Surgical Unit, Imperial College Scaool 
of Medicine at St Mary's Hospitai, London 


Background: Magnetic resonance imaging (MRD is the most seasitive 
raciological modality for on-line monitoring of interstitial laser thermo- 
ablation (LT). We dev eloped an isolated perfused organ model to evalu- 
ate ae ese alia seabed energy y Gepost ion ae leston size in the pres- 
Method: In f Fen porcine livers an MR anke TA cannula was 
placed within the portal vein. The livers were positioned within a kaparo- 
scape simulator in a O-ST MR scanner and connected via 15m of silastic 
tubing to a single-chamber cardiac perfusion pump with heat-excaanger 
(positioned outside the magnet room). Perfusate return was via sump 
drainage from the simulator. The livers were perfused at 500 ml/min with 
University of Wisconsin solution at 4°C. A freshly cleaved 600 um diam- 
eter bare Nd:YAG laser fibre was placed within the parenchyma together 
with an MR compatible thermocouple. Real-time MR monitoring was per- 
formed with a novel colour subtraction sequence during lesion formation 
at SW for 20 min or IOW for 10 min (total energy deposition €000J). 
The temperature at the tip of the laser fibre was measured at minute inter- 
vas. The maximum dimensions of the resulting lesions were measered at 
histology and compared with those predicted from the on-line MR imag- 
ng. 

Results: Porcine livers could be perfused using this model at 4°C ‘or 8h 
wih maintenance of tssue viability as assessed by histological methods. 
The spatial and temporal extent of lesion formation was monitored 
successfully using the colour subtraction sequence in each case. There 
wes a significant difference (P<0- AD between maximum temperature 
(mean + SD) reached at 5 W (34-3 + I8°C, range 13-63°C) and a 10W 
(84-2 + 31-3°C, range 25-153°C). Maximum lesion size (mean + 3D) at 
JW was L3 + O4cm {range 0-8-!-6cem) and 2-0 + 03cm (range 1-5- 
25cm) at JOW. The difference between mean lesion size at 5"V and 
IOW was significant (P<0-01). Lesion size measured at histoiogical 
examination correlated closely with that predicted from the image 
(r =0-84). The smaller lesions occurred when the fibre was placed in 
clase proximity to a large intrahepatic branch of the portal vein. 
Cenclusion: This perfused organ system allows the effect of simulated 
bload-flow on MR-monitored ILT to be studied in vitro and could poten- 
tially be applied to the study of ILT in perfused human tissues at aormal 
body temperature. The maximum temperature reached during formacion of 
an ILF lesion, and hence maximum lesion size, depends on both the laser 
power settings and the proximity of the fibre to large blood vessels. 
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Increased nitric oxide activity in acute pancreatitis 


R.A. Al-Mufti, R.CLN. Wilhamson and R.T. Mathie Department 
of Gastrointestinal Surgery, Hammersmith Hospital, Imperial 
College School ef Medicine, Lendon 


Background: Over-production of nitric oxide (NO) via induction of the 
inducible NO synthase (INOS) is increasingly recognized as an important 
factor in the haemodynamic disturbances of several inflammatory states. 
The aim of this study was to identify the role of NO in a caerulein- 
induced model of acute pancreatitis in the rat. 

Method: Acute oedematous pancreatitis was induced by caerulein in 10 
adult male Wistar rats. Blood pressure and plasma NO metabolites were 
measured at O and 7h, pancreatic iNOS activity was assayed biochemi- 
cally by measuring conversion of radio-labelled L-arginine to L-citrulline. 
In addition, the pancreatic expression and cellular localization of iNOS 
and nitrotyrosine {a marker of peroxynitrite-induced oxidative tissue 
damage) were characterized by immunohistochemistry. Data were com- 
pared to those in saline-treated controls (n = 10). 

Results: Compared with controls at 7h, the pancreatitis group displayed 
raised plasma NO metabolites [mean (SEM) 70-2 (5-9) versus 22-7 (2-2) 
mol/l, P<Q-Q001] and reduced mean arterial blood pressure [88-7 (4-6) 
versus 112-8 (4-1) mmHg, P=0-001]. There was marked iNOS activity in 
the pancreatitis group [3-1 (0-34) versus 0-1 (00D pmol.mg 
protein’ amin’, P<0-O00L}. There was also increased localization of 
INOS within vascular smooth muscle cells (P=0-003 versus controls). 
with positive perivascular staining for nitrotyrosine (P=0-0012 versus 
controls}. 

Conclusion: In this experimental mode of acute pancreatitis, iNOS induc- 
tion and oxidative tissue damage in the pancreas is associated with raised 
systemic NO and arterial hypotension. Excess production of NO arising 
from the inducible NO synthase may be an important factor in the systemic 
and local haemodynamic disturbances associated with acute pancreatitis. 
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Comparison of laparoscopic cholecystectomy in obese, morbidly 
obese and non-obese patients 


B.J. Ammori, D. Davides, A. Vezakis, L.G. Martin, M, Larvin and 
M.J. McMahon Leeds Institute for Minimally Invasive Therapy, 
The General Infirmary, Leeds 


Background: This study aimed to evaluate the influence of morbid obes- 
ity on feasibility and outcome of laparoscopic cholecystectomy (LC). 
Method: Data collected prospectively from 864 consecutive patients 
undergoing | LC at our institution between 1990 and 1997 were analysed. 
This series represents a continuing policy of LC for all-comers. There 
were 659 non-obese (Group I: BMI <30 kg/m"). 188 obese (Group HH: 
BMI 30 -40 kg/m”) and 17 morbidly obese patients (Group HE: BMI 
>40 kg/m’). Groups were well matched for age and sex distribution., 
Results: A trend towards increased conversion rate, operative time and 
postoperative complications, and reduced ability to obtain cholangio- 
graphy was observed with increasing obesity. This, however, was not 
statistically significant (y7 test, P>0- 05). There were no operative deaths 
in either group. Postoperative hospital stay for LC was similar in all 
groups (median: | day). 


aa ata nannnemee eee eeetetei dame nena immer onem an nnts nema cnaiiaimiimm aan ican ane enana TTT OOr TTT OT 


Gp I G OUP H SD IH 
Conversions 1S (2. 3%) 8 (4-3% 1 (5.9%) 
Mean operative time (min) 95 96 112 


Postoperative complications 31 47) 
Operative cholangiography” 491/570 (86%) 144/176 (80%) LOSE (64%) 
Bile duct exploration 28 (4-2%) 9 (4.8%) 1 (5-9) 
mananam 
#103 (12 per cent) patients who had clear duct at preoperative ERCP, operated on 
by surgeons adopting selective cholangiography or underwent a planned laparo- 
scopic duct exploration were excluded from this analysis. 


H (3-9%) 2 (148%) 
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Conclusions. LC in morbidly obese patients appears safe with no signifi- 


cant increase in operating time, postoperative complications, or hospital. 


ization. 
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Bacterial ¢ slonization of the upper gastrointestinal tract is 
associated with septic morbidity in patients with acute 
pancreatitis 


C.J. O Boyle, B. Roy, P. Sudworth, C.J. Mitchell and J, MacFie 
Combined Gastroenterology Unit, Scarborough Hospital, 
Scar borough, North Yorkshire 





Background: Pathological colonization of the normally sterile upper 


gastrointestinal tract may be an important prelude to the development of 


septic complications in critically ill patients. We have correlated the 
results of nasogastric aspirate culture and severity of illness with the 
incidence of Septic complications in patients presenting with acute pan- 
creatitis, = 

Method: Thiny- four patients with acute pancreatitis underwent naso- 
gastric intubation as part of standard clinical treatment. Gastric aspirate 
(10 ml) was obtained under sterile conditions and sent for microbiological 
culture. Physiological assessment scores (POSSUM) were measured in all 
patients. All septic events were recorded. 

Results: Patients with multi-organism colonization had a significantly 
greater incidence of septic complications compared to those with single or 
no organisms isolated from the aspirate (6 of 8 versus 2 of 8 positive: 8 
of 26 versus: 18 of 26 negative, P<0-05). Furthermore, patients with a 
low POSSUM score (<20) had a significantly lower incidence of septic 
events and aspirate culture growth. Lactobacilli were frequently isolated in 
non-septic patients (20 of 26, mean POSSUM score 17 + 2) but were 

absent in all but one of the patients with septic complications i} of 8: 
mean POSSUM | score 34 t 4, Eee 05). 









arber, K. C.H. Fearon and J.A. Ross University 
Deparment of Surgery, Royal Infirmary of Edinburgh, Edinburgh 


Background: We have previously shown that eicosapentaenoic acid 
(EPA) will inhibit the growth of human pancreatic cancer cell Unes 
in viro. This study aimed to assess the effect of dietary EPA upon the 
growth of a human pancreatic cancer cell line (MIAPaCa-2) as a xeno- 
graft in immunocompromised mice. 

Method: Pi ces of tumour were transplanted subcutaneously in the flank 
of 5-6 week old female SCID mice. From the day after implantation mice 
were fed a fat-free diet 10 which was added either 5 3 per cent {final diet 
weight) com oil or 4 per cent EPA (as free acid) plus 1 per cent corn oil, 
Mice were killed before the tumour burden became excessive at around 3 
weeks. Matched groups of animals without tumours were also studied. 
Results: Mice fed the diet enriched with EPA had significantly smaller 
tumours than control animals [median 2810 mm (interquartile range 
2050-3790) versus 4960 mm” (range 3210-6320), P=0-023]. Liver and 
spleens of: ‘tumour-bearing animals were substantially heavier than non- 
tumour-bearing controls (P <0-001) due to metastases. Liver and spleens 
of tumour-bearing animals were significantly lighter in those fed EPA 
compared with those fed com oi (P<O-O01) suggesting a reduced 
metastatic burden, As mice fed EPA n significantly less food than con- 
trols (2. 25 g/day versus 3-05 g/day, P=0-021) and caloric intake will 
influence tumour growth in similar eee the experiment was repeated 
supplying matched amounts of food. Again tumours were smaller in EPA 
fed mice [3080 mm’ (1800-3900) vs 4800 mm? (3060-6400), P= 0-027) 
and liver and spleens were lighter with EPA (P< 0-02) suggesting that 
tumour growth reduction was due to EPA and not diet restriction. 
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Conclusion: We conclude that 6-8 g/ke/day EPA within the diet will 
slow the growth of a human experimental tumour and reduce metastatic 
spread in a mouse model. The potential of EPA as a non-toxic anti-cancer 
agent deserves further study in human neoplastic disease. 
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Role of laparoscopy and laparoscopic ultrasonography in the 
surgical management of cholangiocarcinoma 


K.K. Madhavan, E. Currie and O.J. Garden University 
Department of Surgery, Royal Infirmary of Edinburgh, Edinburgh 


Background: This study aimed to evaluate the contribution of laparo- 
scopy and laparoscopic ultrasonography in surgical decision making in the 
management of cholangiocarcinoma. 

Method: Data on 35 patients who had laparoscopy and laparoscopic ultra- 
sonography as part of their work up were collected retrospectively. The 
information provided by this investigation in addition to computed tomo- 
graphy (CT) scan and angiography was assessed. 

Results: Of the 35 patients in the study, 22 had angiography and 31 had 
CT scans. Laparoscopy and laparoscopic ultrasonography predicted in- 
operability in 15 patients when CT and angiography had already 
suggested inoperability in seven of these. Of the remaining eight, five had 
peritoneal seedings, two ascites and one had main portal vein involve- 
ment precluding curative surgery. Twenty-one patients (including one 
deemed irresectable on laparoscopic ultrasonography) underwent surgery 
Curative resection could be achieved only in 13 patients (nine pancreatico 
duodenectomies, three hepatectomies and one bile duct resection). Laparo- 
tomy in the one patient, in whom laparoscopic ultrasonography suggested 
irresectability. confirmed irresectability and segment HII cholangio- 
Jeyunostomy was undertaken, 

Conclusion: Laparoscopy contributes to the management of cholangio- 
carcinoma by excluding patients with peritoneal dissemination from 
unnecessary laparotomy. The additional information provided by laparo- 
scopic ultrasonography does not add to the assessment of resectability — 
particularly focal invasion for hilar cholangiocarcinomas where a 
Segment HI cholangiojejunostomy provides the most effective surgical 
palliation. 
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Hepatic resection for colorectal cancer metastases 


R.A. Carballo, J.L.A. Bastos, K. Yoong, B. Gunson, S. Brahmall, 
D.A.J. Mayer, P. McMaster and J.A.C. Buckles The Liver Unit, 
Queen Elizabeth Hospital NHS Trust, Birmingham 


Background: This study aimed to assess the results of hepatic resection 
for colorectal cancer metastases. 

Method: From 1986 to 1997, 86 consecutive patients undergoing liver 
resection for colorectal metastases with curative intent were studied. Fifty- 
one of them had major resections and 28 had minor resections. In 20 
patients the liver secondaries were detected synchronously with the pri- 
mary tumour. The other 66 had the liver involvement detected at a 
median of 21-2 months after resection of the primary colonic neoplasm, 
The liver was affected by single lesions in 55 patients and by multiple 
lesions in 32. The median size of the lesions was 6- cm and the median 
follow-up period was 23-9 months. 

Results: The actuarial 1, 3 and 5 years survival for these patients was 
73-4 per cent, 42 per cent and 26 per cent, respectively. The perioperative 
mortality rate was 2-3 per cent. There were no significant differences in 
the overall survival concerning the diagnosis of synchronous or 
metachronous metastases, nor in the number or size of the hepatic lesions 
when analysed as isolated parameters. 

Conclusion: Liver resections for colorectal cancer metastases are rela- 
tively safe procedures and can offer the potential for prolonged long-term 
survival. 
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Lipiedol enhanced computed tomography scanning of liver 
tumours 


R.A, Al-Mufti, E. Towu, R. Dick* and M.C. Winslet University 
Departments of Surgery and *Radiology, Roxal Free Hospital 
and School of Medicine, London 


Background: Lipiodol, an iodized poppy seed oil, is a contrast medium 
which has been shown to be taken up and retained selectively by prrnary 
and some metastasuc liver cancers, following injection into the hepatic 
artery. This study aimed to assess the sensitivity of Lipiodol enhancement 
of computed tomography (CT) scanning of the liver in the diagnosis of 
liver tumours. 

Method: Over a period of 6 years (1989--1995), all Lipiodol-enhancing CT 
scans of the hver were assessed retrospectively. and a grading class:fica- 
tion was performed independently by a surgeon and a radiologist. Makis 
grading of uptake of Lipiodol was carried out (grade IV = >90 per cent 
uptake. grade HH = 30 per cent, grade H = 20-50 per cem, grade [ = <10 
per cent poor uptake). A total of 107 Lipiodol-enhanced CT scans were 
assessed, Hepatic angiography was carmed out on all of these patients for 
diagnostic purposes. with intrahepatic arterial administration of [Om] of 
Lipiodo! emulsified in [Omi of Urografin. A repeat Lipiodol CT scans of 
the liver were obtained 7-14 days alter the intra-arterial injections of 
Lipiodol. A histological confirmation of the diagnosis was obtained far all 
the patients who were shown to have tumours on CT scanning. 

Results: Forty-two patients were shown to have hepatocellular carcinoma, 
in whom Lipiodol-CT was diagnostic in 40. Nine patients had colorectal 
hepatic metastases (Liptodol-CT was diagnostic in eight), and five pacients 
were shown to have other metastatic tumours (Lipiodol-CT was diagrostic 
m all). Lipiodol-CT scans showed no uptake in normal or benign liver 
lesions, and was very helpful as a diagnostic tool. There was good corre- 
laton in the grading of Lipiodal uptake between the surgeon and the radi- 
olegist (98 per cent correlation). Patients with hepatocellular carcisoma 
showed a high degree of Lipiadol uptake, while the uptake and retention of 
Limode! in the patients with colorectal metastases was vaniabie and incon- 
sistent. Two liver transplant patients were shown to have early hepatemas. 
Cenchusion: Lipiodol-enhanced CT scanning ts a valuable tool in detect- 
ing hepatocellular carcinoma and neuroendocrine tumours, with sood 
uptake of Lipiodol (grade IV). The uptake in hepatic metasases of colo- 
reetal, renal and breast cancers is poor (grade If). 


Coloproctology 
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{Anti-17.LA x anti-CD3] F(ab), bispecific antibody inhibits 
growth of pulmonary metasteses in mice bearing syngeneic 
17.1 A-transfected tumour 


LEJ Alberts, M.J. Glennie and J.A. Smallwood = Department of 
Surgery and Tenovus Research Laboratory, Southampton 
University Hospital, Southampton 


Background: Monoclonal antibody 17.1A confers a survival advantage 
on patients with high-risk colonic carcinoma and we have recently 
demonstrated that the bispecific F(ab}. antibody heteroconjugate anti- 
IZAIA x anu-CD3] can target human cytotoxic T lymphocytes against 
human colonic carcinoma in vitro. In the present study, we have exarained 
the ability of T cells retargeted with an equivalent bispecific antibody to 
inhibit the growth of tumour m a murine model of metastatic disease. 
Method: C57/BL mice were injected intravenously with syngeneic 17.1 A- 
transfected B16 melanoma cells. Therapy with 17.1A immunoglobulin 
(aG). [IZA x CD3) Fiab’), bispecific antibody and controls, was ziven 
both tv. and ip. on day | and ip. daily for 9 days thereafter. An:mals 
were killed on day 21. Their lungs were removed and the number o” sur- 
face metastieses counted. 

Results: Treatment with the bispecific F(ab"), anubody derivative proved 
to be more efficacious than therapy with 17.1A IgG and resulted in a 


marked and significant (more than two-fold) reduction in the mean num- 
ber of pulmonary metastatic deposits in that group of animals (mean num- 
ber of tumour metasteses 59 ef. 157; P<0-05). Moreover, there was a 
highly significant reduction in the mean number of metastic deposits in 
mice treated with the bispecific heteroconjugate compared with controls 
(59 cf, 435, P<0-005) and therapy with 17.1A IgG compared with con- 
trols (157 ef. 435. P<0-02). Neither the bivalent anti-17.1A Fab’, nor 
anti-CD3 Fab’, therapy resulted in any measurable reduction in tumour 
burden when compared with the other treatment groups. 

Conclusion: The [171A x CD3] bispecific, with equal specificity to the 
parent immunoglobulin, but a unique ability to selectively recruit killer 
effector cells, can inhibit tumour growth in vivo and may prove an attrac- 
tive adjuvant in high-risk colorectal cancer. 
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A randomized, blinded trial of home versus hospital 
administered phosphate enema as flexible sigmoidoscopy 
preparation 


J.N. Lund, D. Buckley, A.M. Smith, C. Maxwell-Armstrong, 
G.M. Tierney and J.H. Scholefield Department of Surgery, 
University Hospital, Nottingham 


Background: Preparation for flexible sigmoidoscopy is often achieved by 
administration of a phosphate enema by nursing staff in the endoscopy 
department, which is ume consuming and often embarrassing for patients. 
This blinded, randomized trial aimed to compare adequacy of preparation 
and acceptability of home versus hospital-administered enema. 

Method: Consecutive patients having flexible sigmoidoscopy were ran- 
domized to receive a phosphate enema as bowel preparation either in the 
endoscopy department or to self-administer the enema at home. Adequacy 
of preparation was recorded on a scale of O to 10, according to the per- 
centage of mucosa visible, Operators were blinded to whether the enema 
was given at home or in hospital. After the examination patients were 
asked to complete a questionnaire on the ease of preparation. 

Results: One hundred and twenty consecutive patients were recruited. Of 
the 56 patients offered home preparation 25 declined to self-administer 
the enema. Intubation to the descending colon or more proximally was 
achieved in 88, 88 and 84 per cent of those randomized to hospital pre- 
paration, declining and accepting home preparation. respectively. Bowel 
preparation scored 8-21 + 1-72 (mean + SD) in those patients randomized 
to hospital enema, 840 + 2-02 in those declining home preparation and 
9-19 + LOL in patients self-administering the enema at home, There were 
no complications of flexible sigmoidoscopy during the study. Home 
enema patients often stated that they found home preparation easier or 
less embarrassing than previous hospttal-administered enema. 
Conclusion: Preparation of the left side of the colon is equally good 
whether the enema is administered by a nurse in the endoscopy depart- 
ment or by the patients themselves at home. Home preparation may lead 
to me and cost savings and be more acceptable to many patients. 
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Topical and oral diltiazem lower the resting anal sphincter 
pressure 


E.A. Carapeti, M.A. Kamm and R.K.S. Phillips Department of 
Physiology, St Mark's Hospital, Harrow, Middlesex 


Background: This study aimed to investigate the effect of oral and topi- 
cal diltiazem on lowering the resting anal sphincter pressure and to ascer- 
tain the most effective dosage and formulation. 

Method: Two separate studies were conducted. In one study 10 subjects 
were given a placebo tablet followed by 60mg diltiazem. Anal sphincter 
pressure and blood flow were measured before and Ih after each tablet. 
Similar measurements were taken before, and 4 days after, once daily and 
twice daily regimens of diltiazem. In the second study diltiazem gels of 
increasing concentration were applied topically to the anus in 10 volun- 


teers to determine the dose which most effectively lowers the resting ana! 













sphincter pressure. 

Results: g diltiazem lowered the mean resting anal sphincter pressure 
by 20c 20 (21 per cent) compared to the pre-treatment value 
(P= 0-00 hilst placebo was associated with a negligible 3 per cent 


e mean resting pressure (P = 0-09). Once daily diltiazem pro- 


ssure by 17 per cent (P= 0-008). Two subjects noticed pos- 
s with this regimen. Topical diluazem produced a dose- 
uction of resting anal pressure. A maximal effect was pro- 
per cent diluazem gel which lowered mean resting anal 


8 per cent (P< 0-0001), the effect lasting 3-5 h after a single 
application Higher concentrations produced no additional effect. Ne side- 
effects were reported with topical diltiazem. 

Conclusion: Both oral and topical diltiazem lower the resting anal sphinc- 
ter pressure m healthy volunteers. Topical diltiazem seems both superior 
and safer than oral, with no side-effects encountered. It may therefore 
have a potential value in the treatment of anal fissures. 





Departme of Surgery and Gastroenterology, Queen Elizabeth 
Hospital, Birmingham 


Background: This study was to assess the efficacy of faecal diversion 
alone for extensive Crohn’s disease. Furthermore, we examined whether it 
is possible to predict which patients will respond to it. 

Method: Medical records of 39 patients who underwent faecal diversion 
alone for extensive Crohn’s disease were reviewed. 

Results: Faecal diversion alone (loop ileostomy: 33, loop sigmoid 
colostomy: 6) was attempted in 24 patients with extensive colorectal disease 
(10 with severe anal disease, and five severe small bowel disease}. Nine 
patients (23 per cent) have gone into complete remission and have had no 
further surgery for Crohn's disease with a mean follow-up of 94 months, 
and among ‘these nine patients, five underwent closure of ileostomy or 
colostomy. Nine patients (23 per cent) achieved remission for more than 24 
months after faecal diversion, 12 (31 per cent) relapsed between 6 and 24 
ine (23 per cent) were not improved at all and required oper- 
a's disease within 6 months. There were no patient character- 
istics which identified those who would enter long-term remission. 
Conclusion: These data indicate that faecal diversion alone may have a 
profound effect in achieving remission in a few patients with Crohn's 
disease, but it i is impossible to predict the outcome. 











- 
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Risk factors for anastomotic recurrence after ileocolonic 
resection for Crohn’s disease 


T. Yamamoto, LM. Bain, R.N. Allan and M.R.B. Keighley 
Department of Surgery and Gastroenterology, Queen Eliz zabeth 
Hospital, Birmingham 





Background This study was undertaken to investigate the factors that 
influenced the risk of anastomotic recurrence after ileocolonic resection 
for Crohn's disease. 

Method: One hundred and forty-seven patients who underwent primary 
ileocolonic ` resection (ileocaecal resection or right hemicolectomy) 
between January 1980 and December 1995 were reviewed. Risk analysis 
was performed. using Cox proportional hazard model and recurrence rates 
using Kaplan-Meier life-tables analysis. 

Results: Only two factors emerged as being significantly related to 
anastomotic recurrence, these were: short duration of disease of less than 
| year prior to surgery (hazard ratio 4-23, P=0-0005) and smoking 
(hazard ratio > 23:1, P = 0-002). Age at onset of disease, sex. family history 
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able clinical effect whilst twice daily dosing reduced the 
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of Crohn's disease, perioperative corticosteroid therapy, emergency opera- 
tion, type of disease (perforating/non-perforating), length of resected small 
bowel, length of resected large bowel, presence of granuloma in the speci- 
men, involvement at the line of resection, or postoperative complications 
had no influence on anastomotic recurrence. 

Conclusion; Short history of disease and smoking habit are important risk 
factors for anastomotic recurrence after ileocolonic resection for Crohn's 
disease. 
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Pruritus ani: experience from a combined colorectal and 
dermatological clinic 


5. Dasan, S.M. Neill, D.R. Donaldson and H.J. Scott 
Departments of General Surgery and Dermatology, St Peter’s 
Hospital, Chertsey, Surrey 


Background: The aim of this study was to establish the cause of pruritus 
ani in a group of patients referred to a combined colorectal and dermato- 
logical clinic and deterrnine the most appropriate treatment. 

Method: Forty patients with pruritus ani were seen in a combined clinic 
over a 6-month period. Assessment was by history, completion of a gen- 
eral health questionnaire, full examination of the skin, digital rectal 
examination, proctoscopy, sigmoidoscopy and patch testing. Patients were 
treated according to clinical findings at assessment. 

Results: Thirty-four patients (84 per cent) had a recognizable dermatosis, 
three (& per cent) had superficial perianal fissuring and three (8 per cent) 
had a normal perineum; two cases (5 per cent) required surgical interven- 
tion. Twenty-two patients (55 per cent) had positive reactions when patch 
tested. All patients have shown an improvement or complete resolution of 
their symptoms with treatment. 

Conclusion: This series has shown that the majority of patients presenting 
with pruritus ani have a dermatosis as the underlying cause of their symp- 
toms and that many of them have developed contact sensitivities to the 
various topical medications used. These findings suggest that referral to a 
dermatologist in the first instance may be more appropriate. 
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Repair of multiple colonic perforations using skin staples in lieu 
of sutures 


D.P. Edwards, K.A. Galbraith and P.E. Watkins Medical 
Countermeasures, CBD Porton Down, Salisbury, Wiltshire 


Background: Serosally placed skin staples have been used in lieu of 
sutures to reduce the time taken to construct small intestinal and colonic 
anastomoses. This study evaluated the healing of experimental colonic 
perforations repaired with either skin staples or sutures, in the presence of 
peritonitis. 

Method: At laparotomy 12 colonic perforations were created in the spiral 
colon of pigs G:=24). After 6h peritoneal lavage was performed and the 
perforations were closed, six by local excision and single-layer suture 
closure, and six by inversion and closure with skin staples. Animals were 
killed either immediately after repair, at 5 days or at 14 days. The 
integrity of repairs was assessed by intraluminal pressure testing at post- 
mortem. 

Results: The time to complete the stapled repairs was significantly less 
than that for sutured repairs (mean + SD tme (minutes) for stapled 
repairs: 50 + 2-1: for sutured repairs: 29-4 + 4, P<0-001, ANOVA). 
Mean + SD leak pressures (mmHg) of the repairs were: 





Group | Group 2 Group 3 

(6h, n= =) (day 5, n=8) {day I4, n= 10} 
Stapled 225- 34 + - 59. o 247-3 + 543 177-6 + 26-4 
Sutured 193. 2 + 46-7 220-9 + 71-2 183-4 + 31-9 
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There was no significant difference in the leak pressures between pair 
techniques at any time point 

Conclusion; Colonie repair using either skin staples or sutures can b= per- 
formed with safety in the presence of faecal peritonitis. The use o` skin 


biomechanical strength of the healing colonic wounds. 
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Defunctioning loop ileostomy: a worthwhile procedure 


G.C. O'Toole, D.C. Grant, M.K. Barry and J.M.P. Hyland fhe 
Coloproctology Unit. St Vincents Hospital, Elm Park, Dublin 


Background: Defunctioning loop ileostomies are an uncommonly wtHized 
form of faecal diversion. The aim of this study was to determine the mor- 
bidity associated with both construction and reversal of loop ileostemies. 
Method: An analysis was performed of all patients undergoing loop 
ileestomy construction or reversal between 1990 and 1997, 

Results: One hundred and two patients (43 male. 59 female) with a mean 
age of 38 {range 13-81) years had a loop ileostomy constructed. 
Incications for ileostomy construction included inflammatory bowel dis- 
ease (76 patients), iow anterior resection for carcinoma (16 patients) or 
miscellaneous reasons (10 patients). Nine patients (9 per cent) hac com- 
pleations arising from ileostomy construction including four para-tomal 
infections, three high output ileostomics. one small bowel obstructien and 
one ileostomy stenosis in the early postoperative period. Only the st-icture 
required surgical intervention. All other complications settled with con- 
servalive management. Mean ume to ileostomy reversal was 16 weeks. 
Three patients (4 per cent) had compheations associated with reversal. All 
of these complications required surgical intervention. two for small bowel 
obstruction, one for small bowel perforation. Currently 81 patients have 
had their ileostomy reversed. and 16 patients have had their loop 
ileostomy converted to a permanent stoma for reasons not related to the 
loep ileostomy itself, 

Cenclusion: Defunctioning loop ileostomy is associated with low morbid- 
ia. We recommend a defunctioning ileostomy as the procedure of choice 
for temporary faecal diversion. 
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A selective policy for surgery in rectal prolapse 


AJ, Brown, RF. McKee and LG. Finlay Departmen: of 
Coloproctology, Glasgow Royal Infirmary. Glasgow 


Background: Abdominal fixation for prolapse produces low recerrence 
raies but poor function. Rectopexy gives constipation: resection rectopexy 
may increase incontinence. Perineal operations are minimally invasve but 
have a high recurrence. 

Method: We report 149 patients (133 females), mean age of 64 (+15) 


selected on the basis of symptoms and general health. There were no 
operative deaths. Results shown below. 


Results: 





Abdominal fixation Perineal aperation 





INO, paligmis 100 47 

Prolapse recurrence 2 Pde a BEEP ee} 
(analipaiion St (51%) BLP) 
iroantinence 52 (32%) 27 (37%) 

Normal function 25 (28%) Hip key 
Conclusion: These data confirm that abdominal fixation is effective in 


preventing recurrent prolapse. Long-term funcnional results, however. are 
dsappouming despie a selective policy, this may be related to the under- 
lying pathophysiology of rectal prolapse. 
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The dose response of the internal anal sphincter to topical 
application of glyceryl trinitrate cream 


J. Gunn, A. Varma. J-R.T. Monson and G.S. Duthie Academic 
Surgical Unit, Castle Hill Hospital, Hull 


Background: Nitric oxide has been identified as an inhibitory neurotrans- 


nitric oxide donor glyceryl trinitrate in the treatment of high pressure anal 
disease such as anal fissure has created a great deal of interest. The dose 
response of the IAS to topical application of GTN cream. however, is still 
not clear. The aim of our study was to define the dose response to topical 
GTN on the TAS. 

Method: A double-blind placebo-controlled dose-ranging study was 
carried out to compare the effect of three different concentrations of GTN 
cream (0-1, 0-2 and 0-4 per cent) on the IAS. Forty-eight patients were 
randomized and underwent ambulatory anorectal manometry using a two- 
port solid-state manometry catheter and ambulatory data logger. Patients 
had baseline manometry recorded for |h and then Imi of cream was 
applied to the anal canal, Patients underwent ambulatory anorectal 
manometry and recorded daily activities on an events diary. After 24h the 
patients returned and the catheter was removed if not displaced by defe- 
cation, Data were down loaded and adverse events were recorded. 
Recordings were visually analysed for changes in mean anal pressure 
(MAP). 

Results: Mean resting anal pressure for pre- and post-GTN treatment in 
cm H-O is given below. 





Placebo GTN GIG GIN 02% GIN 0-4 
Number i] Ha 12 13 
MAP Pre Rx 7-2 72-4 7645 772 
MAP Post Rx 64.2 56-00 54-5 0-2 
GTN vs Placebo P=? P=04006 P= 0-004 





Only three patients reported a mild transient headache on GTN applica- 
tion. these were distributed in all active treatment groups. 


anal sphincter demonstrates a dose-related response to the application of 
the nitric oxide donor glyceryl trinitrate. 
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Laparoscopic-assisted mobilization of the gracilis muscle for 
dynamic anal neosphincter formation 


J. Gunn, R. Farouk. J. Hartley, K. Heer and G.S. Duthie 
Academic Surgical Unit, Castle Hill Hospital, Hull 


Background: The gracilis dynamic neosphincter performed as a two- or 
three-stage procedure is becoming increasingly established as a means of 
restoring continence in patients with end-stage faecal incontinence. Early 
morbidity is primarily due to sepsis, lead displacement or muscle/tendon 
failure. Morbidity due to long leg wound associated with gracilis mobiliz- 
align is often described. We describe laparoscopic mobilization of the 
gracilis muscle as a modification of the gracilis dynamic neosphincter 
procedure. 

Method: A 36-year-old woman underwent this modified procedure. 
Under general anaesthesia with hip joint in external rotation a Sem 
incision was made over the medial aspect of thigh 5-8 cm distal to pubic 
tubercle. A 10mm Psion laparoscope with a O degree end-viewing lens 
allowed visualization of distal muscle mobilization with laparoscopic 
scissors without insufflation. Haemostasis was achieved by diathermy. A 
visiport with the laparoscope inserted for visualization was used to 
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complete distal dissection through a separate 2cm incision. The rest of 


the procediire w was done as per the sanad na ol the surgeon. The 






Conclusion: We believe that gracilis can be mobilized safely by laparo- 
on. By using this approach, avoidance of a long leg wound 


possible. 
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ras pathways in colorectal cancer 


IVT. Tilsed, H.J.N. Andreyev, D. Cunningham and P.A. Clarke 
CRC Centre for Cancer Therapeutics, Institute of Cancer 
Research and The Royal Marsden Hospital, Surrey 










> The ras genes are key mediators of signal transduction con- 
' proliferation and differentiation and between 25 and 50 
lorectal cancers have been shown to have mutations in the 
ne which give rise to a constituatively active ras protein. 
s performed to examine whether other abnormalities of ras 
Hon are present in colorectal cancers that do not have a 
Kirsten-ras ‘mutation: in particular of growth factors and their receptors 
that signal via the ras pathway. 

Method: Sections of 105 consecutive early colorectal cancers were 









Kirsten-ra 
This study: 
protein act 





obtained. DNA was extracted and mutations at codons [2 and 14 of 





the Kirsten-ras gene identified by direct sequencing. Immuno- 
histochemical staining was used to identify expression of ras proteins, 
the growth factors EGE and TGF-o, and their common receptor. 
EGF-R. 

Results: Of 105 colorectal cancers, 30 had activating mutations of the 
Kirsten-ras gene. 92 had high levels of ras protein, 84 produced excess 
EGF and 20 TGF-c, while 78 overexpressed EGF-R. Production of EGE 
and TG F-a. were not mutually exclusive: 17 tumours produced both. 
ression did not occur in isolation: 72 (92-3 3 per cent) also had 
ras protein and 71 (1 per cent) produced excess growth 
was no difference in growth factor, EGF-R or ras protein 
ween wild-type tumours and those with Kirsten-ras mela- 
r, a ras pathway abnormality was identified in over 9S per 
mours, 











factor. The 
expression 
tions. How 
cent of the 





Conclusion: ras pathway abnormalities are present jn almost all 
colorectal cancers and may offer a suitable target for therapeutic inter- 
vention. |: 
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t continence and pelvic floor injury 


R.C. Bollard, A. Varma, S. Lindow and G.S. Duthie 
Surgical Ue t Castle Hill Hospital, Hull 












Academic 


Background: Obstetrically damaged anal sphincter is the principal cause 
of faecal incontinence in otherwise healthy women. The aims of this study 

Were tO asses the long-term outcome of obstetric pelvic floor injury. The 
incidence of faecal incontinence symptoms overall was 6-3 per cent and 
for urimary symptoms 8-2 per cent at | year. 

Method: Obstetric and physiological data were prospectively collected in 






159 women, We have reviewed the long-term symptomatic outcome of 


these patients | at f year by questionnaire and physiological assessment 
correlated to postnatal scan. 

Results: Ninety-nine out of the 159 replied (62 per cenu, OF these 
patients, three (1-88 per cent) had new symptoms of faecal urgency, four 
(2:5 per cent) incontinence of flatus and two (1-25 per cent) incontinence 
of solid motions. Six (3-77 per cent) had new symptoms of urinary 
urgency, three (I 88 per cent) suffered with urinary stress incontinence 
and six (3- 77 ‘Ber cent) had urge incontinence of urine. 








Rr iÍ Sure Mal RS Sunol f fune 1098 


'ndant morbidity and early mobilization of the patient is: 
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Endoanai scan result Persistent new sy ee alana at | gea 


Abnormal! 15 Faecal n=? 33. 3% 


Urinary a= 26: 6% 
Normal 144 Faecal n=§ 347% 
Urinary n=9 6-25% 





Two patients had persistently low resting anal pressures and maximum 
squeeze pressures at | year, both had confirmed ruptured sphincters. One 
of these patients had incontinence of flatus and also urinary urge inconti- 
nence; the other was asymptomatic at | year. 

Conclusion: The high-risk pelvic floor can be predicted by postnatal 
endoanal ultrasonography. 
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Hand-held manometry: a useful tool in the outpatient 
department 


R.C. Bollard, A. Varma, A. Gardiner and G.S. Duthie Academic 
Surgical Unit, Castle Hill Hospital, Hull 


Background: Does hand-held anal manometry transducer compare reli- 
ably with the standard pressure transducer used in the physiology depart- 
ment? Can the hand-held manometer be used as a convenient tool in the 
outpatient setting to avoid the need for a visit to the specialist anorectal 
physiology laboratory? 

Method: Twenty-four patients were examined, four resting pressure 
recordings were recorded by each of the single channel hand-held pres- 
sure transducer (Gaeltec Ltd, Skye) and the dual channel pressure trans- 
ducer with ambulatory box recorder MPR2 (Gaeltec Lid. Skye) used 
routinely in the anorectal physiology laboratory. Maximum voluntary and 
involtunary pressures were also recorded. 

Results: A total of 192 resting pressure recordings were analysed. 
Although individual records of pressure were not identical between the 
two groups, there was good correlation between corresponding hand and 
laboratory transducer readings per patient and between mean resting pres- 
sure readings. Maximum voluntary and involuntary pressures also corre- 
late strongly (Spearman/Kendall non-parametric correlation and paired 
samples correlation), 

Conclusion: The hand-held transducer is repeatable, and as good as the 
physiology laboratory equipment in measuring resting anal pressures. It is 
therefore useful in the outpatient department and as a research tool, avoid- 
ing the need for some patients to attend the anorectal physiology labora- 
tory. 
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Expression of transforming growth factor beta polypeptides in 
colorectal cancer 


D.R. West, E. Anderson, R.D. James, N.J. Haboubi and 
S.T.O Dwyer Paterson Institute, Withington, Manchester 


Background: Increased levels of the imbibitory peptide transforming 
growth factor beta | (TGFB 1) in colorectal and other tumours are, para- 
doxically, predictive of poor prognosis. The aim of the present study was 
to determine the prognostic value of the TGFB receptor (TGFBR2) and 
another TGFB isoform (TGFB 3). 

Method: Expression of TGFBR2 and TGFB3 was detected in 106 para- 
ffin-embedded formalin-fixed colorectal tumour samples. by incubating 
three u sections with either polyclonal anti- TGFBR2 (R&D Systems AF- 
241-NA} or anti TGFB3 (R&D Systems AB-244-NA) antibodies after 
microwave retrieval. Specific antibody binding was detected with a 
hiotinylated secondary antibody followed by an ABC peroxidase system 
(Vector Laboratories) using diaminobenazidine as substrate. The sections 
were counterstained with haemotoxylin. Cytoplastic staining was scored 
negative, positive or borderline when compared to control sections treated 
with a normal goat IgG instead of primary antibody. 
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Results: The survival analysis calculated using the Kaplan-Meier method 
is shown in the figure below. 





Negative staining Positive staining 


sence ect wren a Borderline 
median median Staining 
Ge of survival & of survival % cf 
Antibexty samples {weeks} samples (weeks) sanes 
Ant-TOFBR2 47 115 47 130 16 
Ant-TGPFBS 37 99 54 112 15 





Analysis of the survival curve showed that the presence of TCFBR2 
(P=0-82) or TGFB3 (P=0-91) was not predictive of survival. 
Conclusion: Insenstivity to TGFBI is thought to be due to loss of signal 
transduction via the TGFPBR2 and TGFBI has been shown to protect 
epithelial cells from cytotoxic and radiation damage. However. we could 
not demonstrate a correlation between the presence of TGFBR2 and 
TGFBI and survival in our cohort of colorectal tumours. 
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Crypt cell proliferation state in the human colon. Validation of 
results obtained by whole crypt microdissection and the findings 
in patients with familial adenomatous polyposis, sporadic 
adenomas and colorectal cancer 


S.J. Mills*+, J.C. Mathers*, P.D. Chapman**, J. Burn** and 
A. Gunn? Departments of *Biological and Nutritional 
Sciences and **Human Genetics, The University of Newcastle 
upon Tyne, and *Wansbeck District General Hospital Trus:, 
Ashington 


Background: This study aimed to establish the validity of mitosis counts 
following whole crypt microdissection as an index of the crypt cell pro- 
liferative state (CCPS). To examine the effect of normal biological vari- 
ables (age, sex and colonic ste) and colonic neoplasia on the mitotic 
index in macroscopically normal human colon. 

Method: Mucosal samples were obtained at colectomy or colonescopy 
from 109 individuals (26 controls, 23 sporadic adenoma patieris. 31 
sporadic carcinoma patients and 29 patients with familial adenomatous 
polyposis [FAP]). The specimens were hydrated, hydrolysed and small 
groups of crypts separated from the main specimen under a dissecting 
microscope. The total number of mutoses/crypt were counted Fy one 
observer for each of 10 complete crypts. 

Results: Validation work established that whole crypt mitoses counts 
were reliable and reproducible. There was no relation between aze and 
Mean mutoses/erypt (Pearson correlation coefficient -0-1}. The CCPS 
count was higher for males than for females (MOF = 67:39, P=0-008) 
amongst the controls (but there was no gender difference in the three 
disease groups). The mean mitoses/crypt were similar for the controls 
and adenomas (5-6 and 4-7, respectively) but greater for the cancers 
and FAP (8-3 and 14-2, respectively}. Statistical analysis confirmed that 
there were significant differences (P<0-05) between controls end all 
disease groups together, between sporadic disease and FAP and 
between adenoma and carcinoma subjects at each of the four colonic 
sites. For all disease groups and controls the crypt mitotic count 
showed a significant linear increase (P< 0-004) from the rectum to the 
caecum, Biopsies from within Scm of the macroscopic margin of a car- 
cinoma (near) gave a mean mitosis count of 12-6 whilst those from 
more than 1Qcm (far) were lower but not significantly so (P = 0-12) 
with a count of 9-0). 

Conclusion: Whole crypt microdissection and mitosis counting is a reli- 
abie, reproducible and robust technique for assessing CCPS in the human 
colon. CCPS is unaffected by age. but increases from distal to proximal 
colon. CCPS is increased if a sporadic cancer is present and markedly 
increased in FAP. However, the precise relation of an increased CIPS to 
the neoplastic process remains uncertain, 
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Mesorectal excision for rectal cancer in a district general 
hospital 


M.L Booth and T.C.B. Dehn Royal Berkshire Hospital, 
Reading, Berkshire 


Background: The aim of this study was to assess the results of meso- 
rectal excision for rectal cancer in a district general hospital. 

Method: All patients undergoing excisional surgery for rectal cancer 
under one surgeon from June 1991 to June 1997 reviewed retrospectively 
and partly prospectively. 

Results: Eighty-one patients (45 male) with a mean age of 65-4 (range 
38-87) years. Sixty-five procedures potentially ‘curative’ (l.e. no macro- 
scopic residual disease/no perforation). Forty-one performed by the con- 
sultant and 24 by a higher surgical trainee assisted by the consultant. 
Forty-seven were anterior resections (30 defunctioned), 14 abdomino- 
perineal excisions, two Hartmann’s. two procto-colectomies. AH with 
mesorectal excision. Dukes’ stage A 12 (18 per cent): B 22 (34 per cent): 
C 31 (48 per cent). Fifteen had preoperative radiotherapy, eight postoper- 
ative radiotherapy and 15 postoperative chemotherapy. Thirty-day mortal- 
ity 3 (4-6 per cent). Clinically evident anastomotic leaks 3 (4-6 per cent), 
all in defunctioned anastomoses with no mortality/major morbidity. Of the 
62 survivors in the ‘curative’ group, two (3-2 per cent) developed isolated 
local recurrence at 23 and 24 months postoperatively. Six developed dis- 
tant recurrence (combined with local recurrence in one) at a mean of 16-7 
months postoperatively (8-30 months}. Mean follow-up 24-5 months 
(4-81). 

Conclusion: Mesorectal excision for rectal cancer produces a low inci- 
dence of local tumour recurrence. [It can be safely practised in the district 
general hospital setting by supervized higher surgical trainees. 


Transplantation 
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Results of renal transplantation in Indo-asian recipients 


C.M. Richardson, P.C. Butterworth, J.F. Feehally and 
M.L. Nicholson Department of Surgery, Leicester General 
Hospital, Leicester 


Background: In contrast to the results of renal transplantation into black 
recipients, the results of renal transplantation into Indo-asian recipients 
performed in the developed world have not been well studied. This unit 
serves a region with a large Indo-asian population and we have compared 
the results of renal transplantation in this group with those in our white 
population, 

Method: Data were retrieved from our existing transplant database and by 
retrospective review of the case notes on all cadaveric transplants per- 
formed in the 9-year period to 31 December 1996. The results of trans- 
plantation in 49 Indo-asian recipients and 245 white recipients have been 
compared using non-parametric tests. 

Results: There were no differences in median donor age (40 years for 
indo-asians versus 41 years for whites, P=0-88), median recipient age (48 
years versus 47 years, P=(-68), total number of mismatched antigens at 
HLA A.B and DR loci (P=0-16), median cold ischaemic time (23h 
versus 20h, P=0-19), or median anastomosis time (34 min versus 34 min, 
>= 0-97). Postoperatively, immunosuppression was by cyclosporin-based 
dual therapy or triple therapy or by tacrolimus-based therapy in a small 
number of recipients. The quality of initial graft function was similar in 
both populations, with delayed graft function rates of 20 per cent versus 
22 per cent and initial function rates of 80 per cent and 74 per cent for 
Indo-asians and whites, respectively. The incidence of acute rejection 
(biopsy confirmed) in the first 6 months was 29 per cent for Indo-asians 
and 37 per cent for whites (P=0-35). Rejection episodes were less com- 
monly steroid resistant in Indo-asians than in whites but this difference 


just fails to reach statistical significance (5 per cent versus 16 per cent, 


wx a ~ =a. = a~ me ~ - - - a o m on 


P=()-08). Renal function as measured by median serum creatinine 
(umol/}) was: better in Indo-asians than in whites at 6 months, [| year, 2 









years and 3. years (140 versus 154, P=0-04; 141 versus 155, P=0-05; 133 
versus 163, P=0-02: 116 versus 157, P=0-002). However, there was no 
difference ihe graft survival between the two papers | year $8 per 





sey versus 81 per cent for whites, 2 years 83 per cent 
er cent, 3 years 7] per cent versus 75 per cent, 4 years 64 per 
} per cent, 5 years 64 per cent versus 65 per cent. 
Conclusion: We conclude that the results of renal transplantation into 
indo-asian pempicas are at least as good as those in white recipients. 
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The brachiobasilic fistula is superior to prosthetic grafts for 
secondary vascular access 


P.C. Butterworth, T.M. Doughman and M.L. Nicholson 
AE of Surgery, Leicester General Hospital, Leicester 


Background: Patients requiring long-term haemodialysis often require 
multiple operations in order to maintain their vascular access. The options 
for secondary access procedures become increasingly limited as super- 
ficial veins become unavailable. Prosthetic grafts are commonly used in 
difficult cases but their use is associated with a high incidence of compli- 
cations, ` 

Method and Results: We have used the brachial artery- -transposed basilic 
vein arteriovenous fistula in preference to prosthetic grafts in 31 cases 
where the superficial veins were not available. There have bees no tech- 
nical failures and 28 (90 per cent) of these fistulas have developed suffi- 
ciently to enable dialysis. No major infections have occurred. Three fistu- 
las have been electively ligated because of steal phenomena or oedema. 
Two fistulas thrombosed but one was salvaged by thrombectomy and 
more proximal anastomosis. At median follow-up of [2 months, 24 fistu- 
las remain patent. Prosthetic grafts have been used on 23 occasions since 
1990. In four cases prosthetic conduits were used because the basitic vein 
was inadequate when explored. Three grafts could not be needled suc- 
cessfully. Fourteen grafts have thrombosed. Ten of these underwent emer- 
gency thrombectomy but flow was only successfully restored in nine. 
Eight grafts have become infected and have been removed. Three patients 
have died with functioning grafts. Grafts with | year follow-up (a= 16) 
show only 43 per cent patency. 

Conclusion: The encouraging results with the brachiobasilic arteriovenous 
fistula and the very disappointing results with paai grafis suggest 
that, in difficult cases, the brachiobasilic fistula should be fashioned in 
aca to pues prosthetic conduits wherever possible. 
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Cost effectiveness of laparoscopic surgery for gastro-oesephageal 
reflux disease 


E. Ahmed, B. Decadt and M. Gray South Kent Hospitais 


Background: We studied our first 31 sequential patients undergoing 
ic Nissen fundoplication. In-theatre and in-hospital costs were 
calculated, based on £400 per hour and £150 per day, respectively. The 
cost of preoperative drug treatment was calculated, based on an annual 
cost of £460 per annum for 20mg Omeprazole and £350 for 10 me 
Cisapride tds. 

Method: Fifteen men and 16 women, mean age 45 (range 18-73 years). 

Median preoperative history of GORD 5 years (1-30 years). There were 
no conversions. to open operation, no re-operation and no major complica- 
tions. One patient was readmitted with eet symptoms within | week. 
Results: Median in-hospital stay was 3 nights (range 1-8 nights). Median 
in-theatre time was 75 (range 50-180) minutes. Mean cost of in-patient 
care was £1300. Mean drug use 40 mg omeprazole; cost £921 per annum. 
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Thirty of the 31 patients were able to abandon all anti-reflux medication 
postoperatively. The median De Meester symptom scores improved from 
7 preoperatively to | postoperatively (range 9-1). 

Conclusion: On this cost basis, cost of laparoscopic Nissen fundoplication 
is recouped within [8 months of operation, a significant saving on the 
NHS drug budget. 


Poster 074 


Helicobacter pylori in patients with familial adenomatous 
polyposis 


M. Wallace, A. Forbes and R.K.S. Phillips ICRF, St Mark’s 
Hospital, Harrow 


Background: Almost all patients with familial adenomatous polyposis 
(FAP) develop duodenal adenomas and approximately 5 per cent of 
these will go on to develop upper gastrointestinal cancer. The aim of 
this study was to detect the presence or absence of Helicobacter pylori 
in the gastric antrum of patients with FAP and document any association 
with of duodenal polyposis as H. pylori has been implicated in foregut 
neoplasia. 

Method: Fifty FAP patients underwent upper gastrointestinal endoscopy. 
Biopsies of the gastric antrum were sent for histology and CLO test. An 
assessment of degree of duodenal polyposis was made. 

Results: The median age was 40 years (range 22-66 years, 34 males), 
H. pylori was found in eight patients (16 per cent). In the patients greater 
than 40 years of age (30) significantly fewer were colonized with 
H. pylori than an age matched, asymptomatic group of the general popu- 
lation (P<0-01), There was no correlation between degree of duodenal 
polyposis and presence or absence of H. pylori. 

Conclusion: The incidence of H. pylori found in FAP patients was less 
than thai of the asymptomatic general population. This may be related to 
the differences in the bile of these patients which may be having an 
inhibitory effect on the rate of H. pylori colonization. H. pylori does not 
seem to be implicated in their duodenal tumourigenesis. 
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Gastrostomy tube and button insertion at initial endoscopy 


C.C. Hepworth*t, A.E. Stuart?, W.R. Burnham and C.P. Swain* 
*G] Science Research Unit, St Bartholomew's and The Royal 
London School of Medicine and Dentistry, London, and 
Oldchurch *Surgical and {Medical Gastroenterology 
Departments, Romford, Essex 


Background: Endoscopic placement of a trocar and split sheath allows 
placement of either a gastrostomy tube or button, but tenting of the gastric 
mucosa hinders placement of the trocar. The aim of this study was to 
minimize the tenting effect. 

Methed: Following insufflation of the gastric cavity with a gastroscope a 
hollow cannula was placed directly into the gastric cavity (through the 
anterior abdominal wall) and a polydiosanone (PDS) thread passed down 
the cannula. Another cannula was placed 2~3cm away through which a 
loop was passed. The PDS was placed through the nylon loop. The loop 
was closed and withdrawn with both cannulae through the anterior 
abdominal wall, Traction on the PDS lifted up both the abdominal wall 
and anterior aspect of the stomach. This allowed the trocar to be placed 
with a stab technique between the two threads. Postmortem porcine gas- 
tric studies (n= 10) were performed to assess the amount of displacement 
of gastric mucosa with and without the PDS thread. Then the trocar and 
split sheath was inserted with a stab technique on a live porcine stomach 
(r= 10), 

Results: Postmortem studies showed: 1) displacement of gastric mucosa 
was significantly less (P<0-0001, Mann-Whitney) when the PDS (median 
displacement was -0-5 cm, range -0-Scem to 0-5cm) was used than when 
no thread was used (median displacement 3cm, range 3cm to 5-5cm). 
Traction on the gastric mucosa that is applied when a suture is used 
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results in a negative tenting effect, 2) the trocar was successfully placed 
in [00 per cent cases with the PDS but only in 50 per cent of occasions 
without PDS due to tenting (P=0-03, Fisher's Exact test); D live porcine 
studies confirmed the easy placement of the trocar and split sheath with 
minimal tenting. This alowed placement of either a gastrostomy tube or 
button. 

Conclusion: Placement of a trocar and split sheath is facthtated wih this 
method allowing gastrostomy tubes and buttons to be placed at the initial 
endoscopy. 


Poster 076 
Helicobacter pylori and recurrence of ulcer-like pain after highly 
selective vagotomy 


S. Kumar. 5. Ghosh and LM.C. Macintyre Western Generel 
Hospital NHS Trust, Edinburgh 


Background: This study aimed to assess the association of Helicobacter 


pylori and recurrence of ulcer-like pain after highly selective vagotomy 
(HSV) for duodenal ulcer, 

Method: A cohort of 433 patients who have had HSV in the las. 6-23 
years after HSV were asked to complete a questionnaire about their cur- 
rent symptoms and medication and offered 13C urea breath test for detec- 
non of Ho pvleri. 

Results: Two hundred and twenty-seven patients. 175 men and 42 
women, who have had HSV in the past (median age 38 vears: range 
18-66 years), rephed to the questionnaire and undertook the [3€° urea 
breath test. The urea breath test detected H. pylori in 146 patients (64.3 
per cent). There were 83 patients (37 per cent) who experienced pain on 
most days or every day, or needed to take omeprazole, H, receptor antag- 
omits or antacids on most days or every day. Fifty patients were positive 
for H. pyiori and 33 were negative for H. pylori. The difference is statis- 
tically sigmficant (P< 0-0001. Independent test). 

Conclusion: H. pylori infection is present in 64-3 per cent of patients 
aħer HSV and may play a significant role in recurrence of ulcer-like pain. 
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Adenocarcinoma of oesophagus junction and cardia: similar 
response to neo-adjuvant therapy 


ED. Mulhean, T. Purcell, B. Dunne, M. Griffin, N. Noonan, 
D. Hollywood, N. Keeling, J.V. Reynolds and T.P.J. Hennessy 
Department of Surgery, Pathology and Gastroenterology, St 
James’ Hospital, Dublin 


Background: There has been a major recent increase in the incidence of 
adenocarcinoma of the lower oesophagus, oesophago-gastric junction 
(OG)? and gastric cardia, and it is unknown whether these tumours have 
a common acnology and molecular tumourigenests. Moreover, with multi- 
modai approaches to therapy becoming standard for oesophageal adeno- 
carcinoma, we set oul to determine whether tumours of the OJ and 
cardia respond similarly to multimodal therapy. 

Method: We studied 63 patients with adenocarcinoma at these sites 
undergoing multimodality treatment (two cycles of fluorouracil and cis- 
platin and 40Gy of external beam radiation). We classified patients as 
exher responders (pathological TONOQ-1, TINO- or TINO) or son--espon- 
ders (TINI or T3NO- 1}. 








Results: 

Cardia OG! OES 

n=iš em 34 n= 24 
Responders 47% SRG 463 P=Ü6{ 
Complete pathological response 136 33 RG P= (07 
Nodes positive 274 me ARE FINNES. 
3-vgar survival 33g yy 246 P=0-78 





Conclusion: There was no significant difference between the three 
tumour locations m terms of response to multimodal therapy, nodal status 
or survival, lending support to the thesis that these tumours share a com- 
mon biology. Moreover, the inclusion of tumours from these three sites in 
trials of multimodality therapy appears valid. 


Poster 078 


Screening for gastric carcinoma using Helicobacter pylori 
serology 


J.B. Davies, S. Everett, M. Wilcox, H.M. Sue Ling, A.T.R. Axon 
and D. Johnston Centre for Digestive Diseases, The General 
Infirmary, Leeds 


Background: Helicobacter pylori infection is associated with a 3-4 
fold increased risk of developing gastric carcinoma. It has been sug- 
gested that it may be possible to select patients who are at greater risk 
of gastric cancer for early endoscopy by serological testing for 
H. pylori, We wished to determine the prevalence of H. pylori infec- 
tion, determined by two serological kits to maximize sensitivity, in 
patients presenting with gastric carcinoma in a University Teaching 
Hospital. 

Method: One hundred and thirty-eight consecutive patients attending 
the surgical department from October 1990 to 1995 with gastric carci- 
noma (proven histologically) had 10 ml whole blood taken either preop- 
eratively or no later than 2 weeks postoperatively. H. pylori-specific IgG 
assays were performed using both the Pylori Elisa H (BioWhitaker) and 
Premier H. pylori (Launch) enzyme-linked immunosorbent assay 
(ELISA) kits. 

Results: We studied 138 patients with a median age of 70 years. Overall, 
the Launch kit was positive for H. pylori in 103 cases (74-6 per cent), and 
the BioWhitaker kit was positive in 84 cases (61 per cent; 10 cases equiv- 
ocal). Concordance between kits was 81-9 per cent. If either kit was posi- 
tive. 105 were H. pyiori-positive giving a maximum sensitivity for detec- 
tion of carcinoma of 76-1 per cent. The prevalence of H. pylori did not 
increase significantly in younger patients (21 of 28, 75 per cent patients 
aged <60 years versus 84 of HIO. 76-4 per cent aged >60 years). in lower 
and mid-third tumours compared with upper third (42 of 55, 76 per cent: 
19 of 26, 73 per cent: and 34 of 43, 79 per cent. respectively) or accord- 
ing to tumour stage (2] of 26, 80-7 per cent stage k 9 of 14, 64-3 per 
cent, stage H; 38 of 43, 88-4 per cent stage Hk and 37 of 55, 67-3 per 
cent stage TV, P=0-06), Of the 33 patients that were negative for H., 
pylert on both kits. four had had previous gastric surgery and one had 
family history of gastric cancer, but no other risk factors could be identi- 
fed, 

Conclusion: At least 20 per cent of our carcinoma patients were negative 
for H. pylori using two ELISA kits, This approach cannot be recom- 
mended for prioritization of the investigation of dyspepsia. 
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Laparoscopic pert site recurrence of cancer: a system of 
classification 


K.S. Zayyan and D.P. Sellu Surgical Sciences, Imperial College 
School of Medicine, Hammersmith Hospital, London 


Background: The absence of a method of classifying port site recur- 


tive, therapeutic and prognostic purposes. We attempted to provide a 
simple but practical classification based on the published case reports. 
Methods: Through an extensive literature search and personal contacts. 
we identified [20 cases of PSR. We developed and sent a questionnaire to 
the authors, inquiring about details of the operation, the PSR and outcome 
of further intervention, without identifying case or source. 


Rr |} Spero Val RS. Saal Eo iune IOOC. 


























Type tures 
Type I e PSR, usually at the port of specimen extraction or the working | 
. No other recurrences (13-0% of reported cases) 

Type H One PSR plus a resectable intraperitoneal recurrence. usually in the | 
vicinity of the bed of the resected viscus (e.g. paracolic gutter or 
gallbladder fossa}. No peritoneal disease on first look procedure, no 
other recurrences on second (4.35%) 

More than one PSR plus a resectable intraperitoneal recurrence 

Type IH 
t look (34-8%) 

Type IV my number of PSRs in a patient with unresectable disease (ascites, 


epatic metastasis, carinomatosis peritone:} on first look (30-3 


Conchusiog? We believe this classification provides a useful framework 


for describing and comparing recurrences based on presentation and 
resectability,: All 42 cases we have collected so far fall within these 
categories bul ‘atypical’ cases may occur that warrant a slight modifica- 
tion to the above classification. 
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Rapid reduction of CO, causes laparoscopic aerosolization of 
free cancer cells: evidence from a new rat model 


K.S, Zayyan, D.P. Sellu. R.T. Mathie, J.S. Christie-Brown, 
S. Van Noorden and C. Y. Yiu* Imperial College Schooi of 
Medicine, ‘Hammer smith Hospital, London, and *Whittington 
Hospital, London 











a The Merania of p eee ae recurrence | folk oaie 












tion was mic 
gasless lapi 
Method: beveope a novel portless gas reduction valve and random- 
rats into rapid reduction (RR. to receive 20L CO, at 
= 20), slaw reduction (SR, 201 at O44 Limin. a= 20) and 
groups (GL. a=15), In half of the animals in each group 
(non-recovery} immunolabelled rat colon cancer cells (RCC2) were used 
and harvested peritoneal and port specimens examined by flow cytometry 
(FC) and fluorescence microscopy (FM) while in the other half (recovery) 
viable, unlabelled RCC2 were used and animals killed at 4 weeks. 
Results: Nine of ten non-recovery RR animals had RCC i n FM or FC 
compared fo two in each of the SR and GL groups (P=0-018, Fisher's 
exact test). Two recovery RR animals developed PSR at ie eae com- 
pared to zero in the other groups (P=0-315). 

Conclusion: łn this simple model, dispersal of free cancer cells occurred 
by aerosolization during rapid reduction. This disseminated tumour nto 
the general peritoneal cavity but was not a significant cause of PSR. 
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Gastric cancer in the over 80s: is radical surgery justified? 


S.P.L. Dexter. JB. Davies, G.V. Miller, LG. Martin, H.M. Sue 
Ling and D: Johnston Department of Surgery & Centre for 
Digestive D Diseases, The General Infirmary, Leeds 


Backgroungi:: T his study aimed to evaluate the outcome for patents over 
80 years of age following surgery for gastric cancer, 

Method: atients who were diagnosed or treated for gastric cancer 
over a 5-year period (1990-1995) at our institution were reviewed. The 
results for patients over 80 years of age were analysed. 













_ Br. J. Surg: Vol. 85. Suppl. 1, June 1998 


Posters -ii 


Results: Eighty-nine patients with gastric cancer over the age of 80 were 
identified (median age 82-8 years, range 80-2-92-6). Forty-seven (53 per 
cent) of these patients underwent a surgical procedure. Operative proce- 
dures included potentially curative (RO) resection (43 per cent), palliative 
(RI or R2) resection (43 per cent), surgical bypass (9 per cent) or laparo- 
tomy/laparoscopy only (6 per cent). After potentially curative resection, 
in-hospital mortality appeared to be lower for patients operated on by the 
specialist upper GI team (2 of 13 patients) than by other surgical teams (3 
of 7 patients) although this was not statistically significant (y° P=0-15). 
Median survival of the whole group (89 patients) was 0-62 years. The 
overall survival for patients who underwent RO resection by the upper 
gastrointestinal team was 58 per cent, 48 per cent and 19 per cent at I, 2 
and 3 years, respectively, with a median survival of 1-7 years. 
Conclusion: Patients of advanced age can benefit from radical and poten- 
tally curative surgery for gastric cancer with acceptable perioperative 
mortality. Good results require careful case selection and preoperative 
staging and preferably treatment within a specialist unit. 
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Are patients with bleeding or perforated peptic ulcers being 
tested for Helicobacter pylori? 


R. Jones, M.R. Lansdown and T.A. Wright Department of 
Surgery, St James University Hospital, Leeds 


Background: H is recommended that patients who have had surgery for 
bleeding or perforated peptic ulceration are tested for Helicobacter pylori 
in order to prevent further complications. Because it is often impractical 
to perform endoscopie antral biopsies either pre- or postoperatively, we 
have looked to see if these patients are actually being tested. 

Method: From 199] to 1997 all patients having surgery for bleeding or 
perforated peptic ulcer disease were identified from the operating theatre 
data hase and the notes reviewed. Patients were sent questionnaires to 
determine symptoms. 

Results: We found 83 patients with a mean age of 58 years (range 20-96 
years}; 51 of 6} patients were men. Only 21 of 83 patients were tested for 
Hi. pylori. Only 3 of 26 patients taking non-steroidal anti-inflammatory 
drugs (NSAIDs) and 2 of 13 patients who had an acid reducing operation 
were tested for H. pylori. Four patients were treated blindly. Patients were 
more likely to be tested if they were still experiencing symptoms but we 
found that 50 per cent of patients had been asymptomatic prior to the per- 
foration or haemorrhage. Even after excluding patients on NSAIDs, who 
had acid reducing surgery, who were tested or had blind treatment, there 
were stil 24 patients who could still benefit from H. pylori testing. 
Conclusion: [t is likely that a significant proportion of these patients are 
inadequately investigated and treated to prevent the risk of further com- 
plications. 
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The prognostic value of laparoscopic ultrasound identified 
lymph node status for patients with upper gastro-intestinal 
malignancy 


MLE. Flett, D.M. Bruce and K.G.M. Park Department of 
Surgery, Aberdeen Royal Infirmary, Aberdeen 


Background: We have previously shown that laparoscopy, combined with 
high frequency. high resolution ultrasound scan is a safe technique which 
improves staging of gastro-oesophageal malignancy when compared to 
conventional techniques (clinical, endoscopy, abdominal ultrasound and 
computed tomography [CT] scan). The aim of this study was to examine 
the Impact on tumour recurrence and patient survival of intra-abdominal 
lymph node status as identified by laparoscopic ultrasound (LUS). 

Method: Forty-four patients who had tumours, which were deemed 
resectable by the conventional staging modalities outlined above, and who 
underwent LUS, were available for follow- -up. Of these, 37 had proceeded 
to resection and seven were managed by palliative therapies having been 
‘upstaged’ by LIUS. Data regarding LUS nodal staging, tumour recurrence 
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and patient survival were prospectively collected. All patients have been 
reviewed until death or at least 1 postoperative year. Nodal group com- 
pansons are between tumours staged NO compared with NI or 2 by UICC 
criteria (1992). 

Results: The overall group had a 58 per cent | year cumulative survival 
(median {4 months: standard error [SE] 0-083. However, those patients 
proceeding to resection had 67 per cent | year survival (meden 17 
months [SE 6]) which was much greater than the group that underwent 
palliative therapies. with no | year survivors (median 4 months [SE 6]). 
LUS-defined nodal status predicted no significant difference in surv val of 
the overall group or gastric/oesophageal subgroups. However. there was a 
trend towards prolonged survival in the node-negative group (median 29 
months, SE 9 in the node-negative group compared with 13 months: SE 4 
in the positive group). Disease-free survival was greater in LUS node- 
negative patients (26 months [SE 2] compared with 13 months [SE 4, 
P<0-005). 

Conclusion: LUS staging allows us to predict the likelihood of recurrence 
of gastro-oesophageal malignancies. This may prove a useful tool or the 
appropriate allocation of patients to primary and adjuvant therapies 


Vascular 
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An independent prospective audit of ruptured abdominal aortic 
aneurysms (AAA) in Wales 


P.S. Basnyat, S. Shiralkar, A. Biffin. R. Hedges and M.H. Lewis 
On behalf of the Surgeons and the All Waies Audit Resource Unit 
from East Glamorgan General Hospital, Mid Glamorgan 


Background: The aim of this study was to identify the incidence and 
mortality of ruptured abdominal aortic aneurysms (AAA) in Wales. 
Method: All patients presenting to hospital with confirmed AAA -upture 
in Wales between September 1996 to February 1997 have been studied. 
Data were collected prospectively by the All Wales Audit Resouree Unit 
observing strict confidentiality. 

Results: Ninety-seven patients (64 men) with ruptured AAA were identi- 
fied. Abdominal pain G:=55), back pain (= 35) and shock G:=7/) were 
the commonest presenting features. Associated risk factors includec previ- 
ous myocardial infarction (7=16), angina (2=24), hypertension (9 = 37), 
stroke (7 = 13), diabetes (n=7) and smoking (7 =29) at the time of rup- 
ture. Sixty patients were referred from the accident and emergency depart- 
ment, 26 were referred directly by GPs. Eight were interdeparsmental 
referrals and in three patients the route of referral was unknown Fifty- 
eight patients were investigated by ultrasound/computed tomography scan 
poor to treatment. Twenty-five patients died without an operatior (three 
dead on arrival, six in casualty and 16 unfit for operation). Operation was 
performed in 72 patients. OF those. 53 patients died within 30 deys fol- 
lowing operation. Complications following surgery included cardiac 
in 14), respiratory (n= 12), renal (n =6) and stroke (n= 1). 

Cenclusion: Operative mortality was 74 per cent and the overall mortality 
fcr ruptured AAA reaching hospital in Wales was 80 per cent. Screening 
for AAA is probably the only way forward to improve these resul’s. 
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The hidden hazards of blood transfusion during abdominal 
aortic aneurysm (AAA) repair: a comparison of autologous and 
homologous products 


S.P. Cavanagh, $. Estdale, A. Rawstron, S. Noblett, M.J. Geugh 
and $, Homer-Vanniasinkam The Vascular Surgical Unit, The 
Generai Infirmary, Leeds 


Background: Cell-savers are increasingly used during AAA repair allow- 
ing autologous transfusion of red blood cells (RBC) in saline. However. 
the infusate may contain other constituents of whole blood and madver- 


tent transfusion of white cells, activated neutrophils (polymorphonuclear 
neutrophils [PMN] [x 10°/L]), lymphocytes (lymph), monocytes (mono), 
cytokines (interleukin [IL}]-1, IL-6, IL-8. tumour necrosis factor alpha 
[TNFo] [pgyml]), and lipid mediators (LTB, [pg/ml]) could promote a 
systemic inflammatory response syndrome. 

Method: Thus levels of these mediators were measured in 10 patients 
during AAA repair, in the infusate from a cell-saver and in 10 units of 
homologous packed-cells (values are medians and interquartile ranges). 
Results: 





Patient Infusate Packed cells 
WBC 5:55 (4-60-7-10) 5-65 (4-70-6-15)* 7-20 (590-855) 


PMN 4-40 (3-38--5-42) 4-25 (405-495) 2-30) (0-75-3555 
Mono 1-44 (0-09-0-16} 0-14 (0104021) 0-80 (0-60~ 1-40) + 
Lymph 1-20 (0-91-1-32) 0-90 (0-62-1-65) 4-90 (3-60-6-20}*7 
CDI 160 (132-256) 538 (353-E131)* 875 (689--938)* 
CDIS PE? (103-131) 194 (148--228)* 199 (153-210)*F 
L-selectin 59-6 (46-8-61-5) SER (35-3-74-8)* 232 (157-241)*+ 
LTB, 7-415 (4-20-10-55) 264 ¢129-480)* 56 (36-5-164)*" 
H-6 2045 (1775-2485) 390-05 (24-25-100)" 4-65 (4-60-5-0)"7 
IL-8 1-00 (0-25-3-00) 10-50 (5 1-27-05)" 14-00 (9-65~26-00)* 





*P<O-UO0) versus patent. +P <O0-O001 packed cells versus infusate, minimal IL-l 
and TNE detected in both products. 


Conclusion: The infusate contains activated PMN (increased CDI 1b and 
CDI8 expression, L-selectin shedding), monocytes and lymphocytes, and 
increased levels of LTB,, IL-6 and IL-8. Theoretically the transfusion of 
these factors may be deterimental. Although similar results were obtained 
from homologous packed cells this contained greater numbers of cytokine 
producing monocytes and lymphocytes. This, and the other clinical advan- 
tages of autologous blood transfusion. favour the continued use of cell- 
saver devices. 
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The cytokine response to controlled reperfusion during limb 
salvage surgery 


S.P. Cavanagh, A. Rawstron, M.J. Gough and S. Homer- 
Vanniasinkam The Vascular Surgical Unit, The General 
Infirmary, Leeds 


Background: Neutrophils (PMN) promote ischaemia-reperfusion injury 
(RI) and PMN depletion by both mechanical and immunological methods 
has been shown to ameliorate this injury in animal models. However, thus 
far leucodepletion has not been subjected to clinical assessment. 

Method: In 10 patients undergoing limb salvage surgery, the effect of 
PMN depletion (using a double fumen femoral venous catheter, extracor- 
poreal circuit, leucocyte filter, and flow rates of 200 m/min for 15 min 
[3000 ml or ~60 per cent blood volume filtered]) upon levels of inter- 
leukin (IL)-6, IL-8 and tumour necrosis factor alpha (TNFa) were com- 
pared with the same measurements in 10 control patients undergoing simi- 
lar surgery (CP). Samples were taken from both peripheral (PER) and 
femoral (FEM) venous blood at baseline, reperfusion (To), 4h. 24h. 3 and 
6 days (Ta, Tag, Tap. Top). 

Results: Except at baseline, levels of IL-6 were lower in the filter patients 
(FP} at al. time points. These differences (expressed as percentage 
changes from baseline, median and interquartile ranges) were significant 
at TpFEM (FP versus CP: +122 per cent versus +148 per cent, 
P<0-0001). Toe PER (FP versus CP: +15 per cent versus 52 per cent, 
P<0-0001). Tay (FP versus CP: +79 per cent versus +444 per cent, 
P=0-0256). Typ (FP versus CP: -24 per cent versus +221 per cent, 
P=0-0457). TNFa levels were higher in FP, particularly at T, PER (FP 
versus CP: -15-7 per cent versus —16-8 per cent, P<0-O001) and T, PER 
(FP versus CP: ~9 per cent versus -43 per cent, P<0-0001). Levels of IL- 
$ were lower in the PER samples [Ty(FP versus CP: +1-8 per cent versus 
+41 per cent, P<0-0001), P<0-0001), T.4(FP versus CP: +2 per cent 
versus +125 per cent, P<0-0001)] but higher in FEM samples [T {FP ver- 
sus CP: +24 per cent versus +5 per cent, P<0-0001) T,(FP versus CP: 
+72 per cent versus +49 per cent, P<0-0001)] of filtered patients. 


Br, J. Surg.. Vol. 85. Suppl. I ine POOR. 








Conclusion: This study of intraoperative PMN depletion showed changes 










in the cytokine profile that would be consistent with amelioration of IRE 
Thus levels of the PMN-dependent pro-inflammatory cytokine IL-6 were | 


reduced, whilst those of IL-8 in femoral blood increased (leucocyte adhe- 
suppress PMN release from bone marrow reserves. The inci: 
ective complications, amputations and death were comparable 


urther investigation. 
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An evaluation of the elastic properties of in situ human umbilical 
vein grafts 


M.J. Tighe, S.W. Galloway, R. Lea and LF. Clegg Department 
of Surgery, Leighton Hospital, Crewe 


Background: Compliance mismatch between an artery and graft leads to 
a region of excessive mechanical stretch with endothelial injury and flow 
“These factors are known to be involved in the development 
perplasia around anastomoses, with associated inmplications 
on graft patency. The aim of this study was to determine the elastic prop- 
erties of the human umbilical vein (HUV) graft im vive and compare them 
with the recipient’s vessels (artery proximal and distal to the anasto- 
mosis). o ` 
Method: Forty grafts used for femoropopliteal bypass were assessed by 
duplex imaging with simultaneous blood pressure monitoring. Distension 
and diameter of the vessel or graft with a certain pressure change were 
used to calculate. relative distension (RD), distensibility coefficient (DC). 
and compliance coefficient (CC). Data are expressed as median with 
interquartile range. 
Results: 











Proximal artery HUV grafi Distal artery 


RD (%) 458 (248-685) 5S6 (34-1095) 4-7 (3-35-8900) 
5 


DC (I0™APa 975 (562-1440) 1300 (8-45-2465) 92 (505-21-80) 
CC (mm?/kPa} 094% (043-177) 055 (034-070) 037 (019-061) 











and the HUV graft. The HUV graft was then compared 
ies of 12 patients with im situ saphenous vein grafts and no sig- 
nificant difference in RD, DC or CC was found between the two groups 


prosthetic conduits. 
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Prevalence of visceral artery disease in patients undergoing 
renal revascularization 


M.S. Sobeh, G.O. Hellawell, T. Watkinson and G. Hamilton 
The Vascular Unit, The Royal Free Hospital, London 


Background: The choice of renal revascularization procedure is influ- 
enced by the site of the stenosis, the patency of the contralateral renal 
artery and the presence of visceral artery disease, particularly of the 
coeliac axis. In this study, we reviewed the prevalence of contralateral 
renal artery stenosis, superior mesenteric artery stenosis and coeliac axis 
stenoses in-patients who had undergone renal revascularization. 

Method: The angiograms of 122 patients (57 renal angioplasties and 65 
anatomic and extra-anatomic bypasses performed between 19972 and 1997) 
were reviewed. 
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ion effect). Similarly peripheral TNFa levels were higher and | 


groups. This technique appears safe, and its therapeutic role - 
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Results: All patients had renal artery stenosis of greater than 50 per cent. 
Renal artery occlusion was present in 30 per cent of patients, 10 per cent 
were bilateral. The prevalence of contralateral renal artery stenosis (>50 
per cent) was 64 per cent. Stenoses in either the superior mesenteric 
artery (SMA) or coeliac axis (CA) were present in 67 per cent of these 
patients. Stenosis on the CA were the most frequent (60 per cent of all 
patients). Stenoses of all four vessels (both renal arteries, SMA and CA) 
were present in 23 per cent. 

Conclusion: This study demonstrates the frequent co-existence of coeliac 
axis and contralateral renal artery stenoses. Screening of all visceral ves- 
sels with lateral views of the origins of both SMA and CA is recom- 
mended for the appropriate choice of renal revascularization procedure. 
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Endovascular stents in aortoiliac disease: a single centre 
experience 


S. Nawaz, T. Cleveland, P. Gaines and P. Chan Sheffield 
Vascular Institute, Northern General Hospital, Sheffield 


Background: This study aimed to evaluate the initial and late results of 
intravascular stenting for atherosclerotic occlusive disease of the aortoiliac 
region and to determine potential predictive factors of stent failure and 
SUCCESS. 

Method: The preprocedural clinical records, ankle:brachial pressure index 
(ABPH, duplex and angiographic data were assessed on 140 patients (162 
limbs) who underwent primary or secondary stent placement for lesions in 
the common iliac (55 per cent) or external iliac (45 per cent) artery, either 
for an occlusion (61 per cent) or stenosis (39 per cent). Initial and late 
success was assessed by restoration of femoral pulse, Fontaine score and 
ABPI and, where available, by duplex and angiography. A further cohort 
of patients at | year underwent duplex assessment. 

Results: Clinical follow-up data (mean 18 months) were available for 125 
patients (93 per cent). In this cohort improvement at last follow-up was 
determined by: Fontaine criteria (71 per cent); patient reported claudica- 
tion distance (89 per cent) and ABPI measurement (97 per cent). Primary 
patency as assessed clinically, for occlusions was 90 per cent at 1 year 
and $9 per cent at 18 months and for stenoses was 94 per cent at | year 
and 94 per cent at 18 months. Absent femoral pulses were restored in all 
cases (4 = 100). Technical problems included failure to place stent, eight 
cases (4-4 per cent), unsatisfactory stent placement, 13 cases (8 per cent) 
and persistent gradient, 16 cases (10 per cent). Early complications 
occurred im seven patients (4 per cent) and included one death, two 
episodes of distal embolization, one amputation and three cases of throm- 
bosis. Late complications of stent restonosis and occlusion occurred in 13 
patients (8 per cent) and one case of stent migration. More occlusive 
lesions (9/100) were subject to late complications than stenoses (4/62). 
Other significant factors included lesions of the common iliac artery, per- 
sistem gradient, incorrect placement, continued smoking, not on 
antiplatelet agents and male gender (P<0-05 x°). Use of multiple stents 
favoured long-term patency (n= 20, P<0-05), 

Conclusion: Stenting of the iliac arteries is safe and durable stenting can 
be equally applied to occlusions as well as stenoses with similar early and 
immediate results, and only a slightly increased incidence of late failure. 
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Quality control during endovascular aortic surgery: role of sac 
pressure and lower limb Doppler measurements 


LM. Loftus, M.M. Thompson, N. Lennard, J. Smith, G. Treharne, 
G. Fishwick and P.R.F. Bell Department of Surgery, University 
of Leicester, Leicester 


Background: Endovascular aneurysm repair is associated with technical 
failure of stent deployment in up to 10 per cent of cases. The aim of this 
study was to employ direct measurement of the aneurysm sac pressure 
and Doppler flow monitoring of the superficial femoral artery (SFA) to 
ensure complete exclusion of the aneurysm from the circulation. 
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Method: An angiographic catheter was passed via an ilio-femoral coaduit 
into the aneurysm sac of 14 consecutive patients undergoing endovascular 
aofto-uni iliac repair. This catheter was connected to an external pressure 
transducer allowing pressure monitoring during. and for 24h post- 
procedure. Flow was monitored in the SFA by insonation with a 2 MHz 
Doppler ultrasound probe. 

Results: No technical defect was observed in the deployment of 9 ef 14 
stents where there was marked reduction in sac pressure and good flew in 
the lower mb (results show the median and range of aneurysm sac pres- 
sure as a percentage of systolic blood pressure): 





Pre-deployment = Past-deployment Completion = 24h postoperative 


Pressure it? 57 4? 54 
(QS. pB4) (38-863 (34-75) (2 





In five cases technical problems were detected by the monitoring process. 
In three cases incomplete stent deployment was detected by a rise ia sac 
pressure to systolic pressure after balloon deflation. In a further two cases 
the aneurysm sac pressure rose towards completion. Poor SFA flow was 
detected in ane and contrast injected into the aneurysm sac revealed 
incomplete iliac occlusion, requiring open ligation. The second had good 
SFA flow and contrast injection revealed large patent lumbar vessels. 
Contrast injection at 24h revealed complete exclusion of the sac. Two 
patients required conversion to open repair. 

Conclusion: Monitoring aneurysm pressure in combination with SFA 
Doppler How can detect complications of endovascular aneurysm repair 
which can be corrected intraoperatively. 
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Thrombeiastography: an effective screening test for 
prothrombotic states 


A. Handa. DJ. Cox, KJ. Pasi, DJ. Perry and G. Hamilton 
Ravai Free Hospital, London 


Background: A proportion of the population have an inherited thrombotic 
tendency predisposing te fatal thromboembolic disorders. Their investiga- 
lion is expensive and often only undertaken in specialist centres. 
Thrombelastography (TEG) is a method of global haemostasis testiag. It 
isa cheap. easy test to perform. Over 15-30 minutes a characteristic trac- 
ing is develaped from measuring the strength of the clot as it farms 
Method: One hundred and three consecutive patients who were attending 
for investigation of a suspected prothrombotic state were analysed by 
TEG in addition to standard thrombotic screening tests, TEG results were 
dlindly analysed and stratified into normal. hypocoaguable. hyperco- 
aguable or borderline. Comparison was made of the imerpretation ef the 
two sets of results (TEG versus thrombotic screening fests). 

Results: 





TEG results 


Blocd test results Normal Hypocoaguable Hypercoagulable Borderline 
Normal 3i 3 E x 
Abnormal! G 4 iS If 
Aaticoaupulants (i l6 0 i 





All patients normal on TEG were found to be normal on throrabotic 
screening. Twenty of 23 (87 per cent) identified as hypocoagubale bud an 
idenuhable cause. either warfarin therapy or factor XJI deficiency. Thirty- 
one of 49 (63 per cent) patients identified as borderline or hypercoaguable 
had a defined prothrombotic abnormality. Eighteen patients were shewn to 
be hypercoaguable or borderline by TEG but no prothrombotic abnormal- 
ily was found. 

Conclusion: The TEG is a simple and rapid test fo perform. Patients 
ideathed as Aypercoaguable or borderline merit formal investigatien for 
an underlying prothrombotic abnormality, A normal TEG obviates the 
need for formal investigation in approximately one third of patients 
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Outcome following stenting for aortoiliac occlusive disease 


A.S. Atwal, G.O. Hellawell, A. Handa, N. Tai, A. Platts*, 

A. Watkinson*, D.M. Baker and G. Hamilton University 
Department of Surgery, and *Radiology, Royal Free Hospital, 
London 


Background: The aim of this study was to determine the outcome of 
patients undergoing stent insertion for aortoiliac occlusive disease. 
Method: Thirty patients who had stent insertion over 3 years were 
reviewed. Eight patients underwent stenting of bilateral lesions, giving a 
total of 38 lesions treated. Twenty-two lesions were treated for claudica- 
tion, 16 for critical limb ischaemia (10 rest pain, six ulcers and two gan- 
grene). Indications for stenting were complete occlusion (22), severe pri- 
mary stenosis (15) and restenosis (1). Thirty of the lesions were in the 
common Haec, and eight in the external iliac artery. There were 13 
Palmaz, 13 Wallstents. 10 Memotherm and two Symphony stents inserted. 
Results: There were two early stent occlusions, at day 2 and day 7. both 
in patients with critical limb ischaemia. Both these patients required even- 
tual Hmb amputation (1 above knee amputation. | below knee amputa- 
tion), One patient died of respiratory failure on day 15 after stent insertion 
unrelated to the stenting procedure. There were two groin haematomas. 
Adjunctive procedures included thrombolysis in one patient. percutaneous 
angioplasty distal to stent insertion in two patients and infra-inguinal 
bypass grafting in four patients. One patient required embolectomy due to 
a complication of stent insertion. Thirty-one of the 38 stents (82 per cent) 
were patent at mean follow-up of 12 (range 1-33) months. 

Conclusion: Stenting for iliac occlusive disease can be performed with 
acceptable early complication rates. Early patency rates are encouraging. 
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Elective repair of type IV thoraco-abdominal aortic aneurysms: 
experience with a subcostal transabdominal approach 


M.J. Brooks, A. Bradbury and JLH.N, Wolfe Department of 
Vascular Surgery, St Mary's Hospital and Imperial College 
Medical School, London 


Background: Univariate analysis of preoperative factors in 74 type IV 
thoraco-abdominal aortic ancurysm (TAAA) repairs revealed that preoper- 
alive pulmonary funcuion tests provided the only significant predictor of 
postoperative morbidity. A technique using a subcostal approach was first 
proposed in 1995. We now review the results of this technique with par- 
ucular emphasis on outcome and changes in early postoperative pulmon- 
ary funcuion. 

Method: A single surgeon performed 62 elective type IV TAAA repairs 
from which full clinical and respiratory data was available in 35. 20 
thoraco-liparotomy (Group I) and 15 transabdominal (Group H). 

Results: The overall 30-day mortality was 11-4 per cent (four patients). 
No patent developed paraplegia or required long-term renal support. No 
Significant differences were seen in age. weight, anaesthetic time or 
recorded blood loss between the two groups. 
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Group | Group H 
Standardized preoperative PEFR TMG 80% 
Standardized preoperative FEV] 83%. 89% 
Standardized preoperative FYC 92% RO. 
ITU admission FiO2 (45 0-58 
ITU admission pO2 (kPa) 14-7 (6-5-28-6) Ti (7 3-24-8) 
FTE admission pCO? Pai 3:20 (4-1-7-2) 5-14 (3-7-8-8} 
Intubation ih} ig Hi 
FFU stay idays) 2 {median} 4 (median) 
Ward stays (days) 12 (median) il (median: 
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The only diference to reach significance was in ITU admission FiO2 
(P=0-07). Splenic injury (4 of 15 versus 2 of 20) and re-operation (4 of 
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15 versus. 0 of 20) were more common in Group H patients, Weight was 
a significant predictor for re-operation in Group H patients (P=0-05), 
Conclusion: The overall morbidity and mortality were acceptable. The 


higher rates-of splenic injury and re-operation in the subcostal g group sug 


gest that they may have been presdisposed to by technical problems 








resulting i mn restricted access. The association between the likelihood of 





re-operation: and weight is consistent with this view. Any benefit in 
improved respiratory function has been outweighed by an increase in 
complications, possibly the result of technical problems due to lack of 
good exposure. 


Critical limb ischaemia in patients with end-stage renal failure 


E.J. Sharp, c. Skidmore, D. Taube, N.J.W. Cheshire, 

A.O. Mansfield, G. Stansby and J.H.N. Wolfe Department of 
Vascular Surgery, St Mary's Hospital and Imperial College 
Medical School, London 









; The study aimed to assess the mortality and limb salvage 
rate for critical ischaemia in patients with end-stage renal failure. 
Method: y-one patients with 37 critically ischaemic legs presented 


ever 18 months: male:female ratio 22:9, mean age 63 (range 32-85) 
years. There were 21 diabetics (68 per cent), 24 patients on dialysis (77 
per cent) and seven had a funcuioning renal transplant (23 per cent). 
Twenty- three patients (62 per cent) had rest pain. 2} (37 per cent) alcer- 
ation and 22 {59 per cent) gangrene. 

Results: Arterial revascularization was performed in 23 of 37 legs (59 per 
cent). This included seven angioplasties, 14 infra- inguinal grafts (two 
above knee, five below knee and seven crural) and one graft thrombec- 
tomy. Successful limb salvage was achieved in 15 of 22 revascularized 
limbs (68 per cent) but four limbs required minor foot amputations at the 
time of surgery. The other seven required a major amputation {32 per 
cent). five: below knee and one above knee. Fifteen out of 37 Limbs (41 
per cent} in 13 patients were unsuitable for revascularization, OF these. 
five had a minor foot amputation only and retained a functioning limb, 
two died with critical ischaemia and eight had a major amputation (seven 
below kneg and one above knee). The 30- day mortality for these patients 
was 3 of 3 A 10 per cem). ane a mean follow-up of & months 7 of 3] 













Hine a P < bi are DER oi io this severely 
sate group of patients. 
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The prevalence of cerebral computed tomography infarction in 
the asymptomatic carotid surgery trial in relation to carotid 
stenosis nd : | prior contralateral symptoms 


P. Robless on behalf of the ACST collaborators Academie 
Surgical Unit. [CSM at St Mary's Hospital, Londen 








Background: The Asymptomatic Carotid Surgery Trial (ACST) has 
randomized over 1670 patients to determine if carotid endarterectomy pro- 
longs stroke-free survival versus best medical treatment alone. This study 
aimed to determine the prevalence of a n cerebral infarcts in rela- 
tion to severity of ipsilateral carotid disease and prior contralateral symp- 
toms. 

Method: Patients with preoperative computed tomography (CT) were 
divided into groups with ipsilateral stenoses >80 per cent or <80 per cent 
and into groups with prior contralateral stroke. cortical transient ischaemic 
attack (TIA), amaurosis fugax or no symptoms. 

Results: There were 1144 patients with preoperative CT and 170 patients 
with MR 
524) by duplex had a higher prevalence of cerebral CT infarction (37 per 
cent versus 18 per cent, P=0-03) compared to patients with unilateral 
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seams, Patients with bilateral carotid stenosis >80 per cent (41 of 


Posters [1—1 16 


stenosis >80 per cent (483 of 524), Patients with unilateral stenoses >80 
per cent (483 of 1609) had a higher prevalence of ipsilateral CT infarction 
(I8 per cent versus 13 per cent. P=0-01) compared with unilateral 
stenoses <80 per cent (1126 of 1609). Those with prior contralateral 
stroke (134) had the highest prevalence of hemispheric CT infarcts (61 
per cent). Those with TIA (122) had a 30 per cent prevalence of CT 
infarction. Prevalence of hemispheric CT infarcts was I8 per cent in 
patients with amaurosis fugax (45) and 10 per cent in those with no prior 
symptoms (738). The Mantel- Haenszel test for linear association was 
significant (P<0-001) for increasing severity of symptoms. 

Conclusion: In the ACST, patients with bilateral or unilateral carotid 
stenosis >80 per cent had a higher prevalence of cerebral infarction. The 
prevalence of contralateral hemispheric infarction was proportional to the 
severity of prior contralateral symptoms. 
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A comparison of transcranial Doppler and transcutaneous 
cerebral oximetry to stump pressure measurements during 
carotid endarterectomy 


P. Robless, T. Tegos, L Williams, N.J.W. Cheshire, 
A.N. Nicolaides, A. Mansfield and G. Stansby Academic Surgical 
Unii 1CSM at St Mary's, London 


Background: Transcutaneous cerebral oximetry (TCO) and transcranial 
Doppler (TCD) monitoring can be employed during carotid endarterec- 
tomy (CEA) to determine changes in cerebral perfusion during clamping. 
The aim of this study was to compare TCO and TCD with carotid stump 
pressure measurements. 

Method: Thirty patients undergoing CEA were studied. Ipsilateral cere- 
bral oximetry and TCD monitoring of the ipsilateral middle cerebral 
artery {MCA} were performed. After carotid clamping, the mean carotid 
slump pressure was measured. The percentage fall in MCA velocity and 
the fall m cerebral oxygen saturation were also recorded. 

Results: Patients were divided into those with a stump pressure 
>50 mmHg (18) and those with <50 mmHg (12). The median fall in MCA 
velocity when stump pressure was >50 mmHg was 3i per cent. Median 
fall in MCA velocity when stump pressure was <50 mmHg was 51 per 
cent. There was a significantly larger fall in MCA velocity when stump 
pressure was S50 mmHg (P=0-01 Mann-Whitney U-test). The fall in 
MCA velocity inversely correlated with the ratio of stump pressure to 
mean arterial pressure (Spearman, r= 0-77, 95 per cent Ck 0-90 to 0-48, 
P<0-O001). The fall in cerebral oxygen saturation was not associated with 
mean stump pressure (P=(-2). The fall in oxygen saturation was inversely 
correlated with the ratio of stump pressure to mean arterial pressure 
(Spearman, r= 0-55, 98 per cent CE 0-83 to 0-06, P= 0-03). There were 
no postoperative neurological events in the study, 

Conclusion: The measurement of MCA velocity by TCD may be a useful 
adjunct to stump pressure measurement in deciding when to use a shunt 
as well as for shunt monitoring. Cerebral oxygen saturation may not be as 
comparable, casting doubt on its usefulness in clinical practice. 
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Quantitative reflux measurements before and after surgical 
treatment of varicose veins 


E. Kalodiki and A.N. Nicolaides Vascular Department, 
Imperial College School of Medicine at St Mary's Hospital, 
London 


Background: The aim of the study was to determine the amount of reflux 
in limbs with incompetent veins both pre- and postoperatively in order to 
demonstrate effective treatment. 

Method: Sixteen legs of 12 women with varicose veins were included in 
this prospective study. The level of the saphenofemoral junction + the 
incompetent perforating veins were marked preoperatively with duplex 
scamming. The venous filing index (VFI) denoting the amount of reflux in 
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mi/s was measured by air-plethysmography (APG) the day before the 
operation and on day | and at 6 weeks postoperatively. 

Results: With APG the mean amount of reflux preoperatively was 4-11 
m/s, (min 24, max 7-8). On day | postoperatively the VFI normalized 
Ge. less than 20 misec) in all but five patients (mean value 1-76 ml/s). 
At 6 weeks postoperatively the mean value of the VFI was 1-54 m's. In 
the two limbs that the VFI remained greater than 2 ml/s the preoperative 
values were 34 and 7-8 mis and were reduced to 3-9 and 2-4 ml/s, respec- 
tively, The first patient had additional short saphenous vein incompetence 
thal was not corrected. 

Conclusion: Au-plethysmography is a valuable test that quantifies the 
amount of reflux in ml/s preoperatively and could be used for the post- 
operative documentation of effective treatment of limbs with incompetent 
veins. This could be particularly valuable in patients with intractable 
ulcers and to monitor the long-term results of valvuloplasty operations. 
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Endovascular repair of abdominal aortic aneurysms: improved 
access with iliac arterial wallstents 


A.S. Brown, J. Rose and M.G. Wyatt Northern Vascular 
Centre, Freeman Hospital, Newcastle upon Tyne 


Background: [liac arterial tortuosity and luminal narrowing can cause 
problems during insertion of bifurcated aortic stent grafts with possible 
limb occlusion. We aimed to review the effect of prophylactic iliac stent- 
ing on the outcome of abdominal aortic aneurysm (AAA) stent grafts and 
associated radiological exposure. 

Method: Between December 1995 and October 1997, 40 patients under- 
went endovascular treatment of infrarenal AAAs. In all cases a bifuscated 


iliac stenosis or narrowing with significant tortuosity. Wallstents were 
placed in the iliac vessels of all nine patients (seven unilateral. two bi- 
lateral) prior to insertion of the aortic stent. Follow-up was by computed 
tomography at 1. 3, 6, 12. 18 months (median 6; range |~2! months). 
Results: 





Wallstent No walistent P 
Number 9 A 
Median fluoroscopy time 27 min 32 min NS 
Median contrast volume used 350 py 290 mi NS 
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Two early and two late iliac limb occlusions have occurred, none n the 
group pre-treated with wallstents. One early occlusion occurred curing 
treatment of a proximal endoleak. The remaining three have all been asso- 
ciated with significant iliac angulation (80°). There were no procedural 
deaths or conversion to open repair. One patient pre-treated with a wall- 
stent died on day 6 from a myocardial infarct. Of the remaining eight 
patients, all have patent iliacs bilaterally, no endoleaks and no distal com- 
plications, Overall 30-day mortality = 5 per cent (11-1 per cent fer the 
wallstent group). 

Conclusion: A high proportion of bifurcated stent grafts will occlade at 
least one limb in the presence of iliac tortuosity or stenosis. Walstents 
appear to decrease this occlusion rate without significantly increasing 
radiological time, allowing easier stent graft deployment. 
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The impact of aortic stenting on aneurysm mortality 


A.S. Brown, S. Dugdill, M.J. Clarke, N.A.G. Jones, 
J. Chamberlain, J. Rose and M.G. Wyatt Northern Vascular 
Centre, Freeman Hospital, Newcastle upon Tyne 


Background: Between 1988-1992. the perioperative mortality for 
elective abdominal aortic aneurysm (AAA) repair at this hospital was 


3-9 per cent. Our aim was to examine the impact of an aortic stenting 
programme on mortality rates for patients undergoing elective AAA 
repair. 

Method: Between December 1995 and September 1997, computed 
tomography (CT) and calibrating arteriography were used to select 
patients for aortic stent graft repair. Standard open repair was per- 
formed for those unsuitable for stenting. Results were recorded 
prospectively on a computerized vascular data base (BIPAS) and mor- 
tality compared. 





Results: 
Perioperative 
n No. deaths mortality rate 
Stent grafts 37 2 5-4% 
Open repair 70 9 12-8% 
Total 107 li 10-2% 
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Conclusion: The 30-day mortality for the repair of elective infrarenal 
AAAs has risen three-fold over the last 5 years but these figures reflect 
both alteration in referral patterns and patient selection for elective 
surgery. H is misleading to compare the results of aortic stenting with 
either historical or consecutive groups of patients undergoing open AAA 
repair, The true impact of aortic stenting on perioperative mortality will 
not be known until the results of multi-centre randomized prospective tri- 
als are available. 
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Are early results of abdominal aortic aneurysm stenting 
misleading? 


A.S. Brown, S. Dugdill, J. Rose and M.G. Wyatt The 
Northern Vascular Centre, Freeman Hospital, Newcastle upon 
Tyne 


Background: If abdominal aortic aneurysms (AAA) fail to decrease, or 
actually increase in size following stenting, there may still be a risk of 
rupture. Our aim was fo examine early changes in AAA size following 
apparently successful aortic stenting. 

Method: Forty AAAs have been repaired using a bifurcate system. The 
maximum aortic diameter was recorded for each patient on preoperative 
computed tomography (CT). Follow-up scans have been performed at 
regular intervals (0, 1, 3, 6, 12 and 18 months). All scans have been 
examined for endoleak and change in AAA diameter. Patients have been 
grouped dependent upon initial AAA size (Group 1, 45-54 mm: Group 2, 
55-604 mm: Group 3, >65 mm). 

Results: Two patients died prior to discharge. Thirty-three patients have 
reached 1 month follow-up (median 6 months: range l-21 months). 
Changes in AAA diameter are shown as percentage of the immediate 
postoperative measurement (giving median values and ranges). 





Group | Group 2 Group 3 
Number of patients H id 8 
Median follow-up 6 6 6 
(months) 
% diameter change 43% ~24% 24% 


{(—28-8 to +1-5} (~30 to +8-3) {~15-6 to +4) 
PAARE AAEE a ee 


Since stent insertion, 20 aneurysms have decreased, seven increased and 
six remained unchanged in size. Two aneurysms have increased by greater 
than 5 per cent but neither has an endoleak evident on CT. 

Conclusion: Despite an apparently successful procedure, CT has revealed 
shrinkage of the sac in only 61 per cent of patients and AAA diameter 
has actually increased in 21 per cent. These patients may have small 
endoleaks undetected on CT and interpretation of ‘stenting success’ 
should be guarded until long-term results are available. 
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Modular bifurcate aortic stent grafts 


A.S. Bro On behalf of The Northern Vascular Centre and 
Royal Liverpool University Hospital Aortic Stenting Groups 








Background: This study aimed to assess the mid-term results of the 
Vanguard aortic stent grafts (ASG) for the treatment of abdominal aortic 
aneurysms (AAA). 

Method: r 28 months, 371 AAAs have been assessed using computed 





tomography (CT). Calibrating angiography was performed on 129, of 


which 64 were repaired using a Vanguard ASG. Patients have been 
followed- -up ¢ clinically and with regular contrast-enhanced CT. Morbidity 
and mortality were assessed with particular reference to limb patency and 
peri-graft flow (endoleak). 

Results: Afi deployments were successful. Exclusion of the aneurysm sac 
was achieved in 55 patients (86 per cent). There were three deaths ( (peri- 
operative mortality 4-7 per cent) but no major complications. Of four 
proximal endoleaks; one sealed spontaneously. one persists and two 
patients died following attempted open repair. Another patient died from a 









myocardial infarction on day 3. Of five distal endoleaks, three sealed 
spontaneo and two required further endovascular intervention. Six 
grafts have suffered unilateral limb occlusion and CT has identified three 
late distal endoleaks, each requiring endovascular repair. Three further 


patients have died (>30 days, two unrelated, one graft infection). 
Conclusion: Mid-term results confirm that modular bifurcate ASGs are 


suitable for the treatment of selected AAAs. The development of late 
endoleaks | is a cause for concern and continued follow-up is required. 
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Continuous ambulatory venous pressure monitoring in the lower 
limb | 


Cc. Marshall C. Oates, K. Hose and T.A. Lees Department of 
Surgery, University of Newcastle upon Tyne 








Conventional study of ambulatory venous pressure (AVP) 
mb is a useful diagnostic tool in the management of venous 


Backgroun 
in the low 





disease and involves monitoring venous pressure while the patient 
performs standard tiptoe exercises in a laboratory setting. This method is 
not truly Hatory as the equipment used is bulky and does aot allow 
the patient to perform normal activities. A method of monitoring continu- 
ous AVP which avoids these problems has been developed. 


Method: We cannulated the long saphenous vein in seven normal sub- 
jects using a blue Venflon. This was attached to a pressure transducer and 
venous pressure recorded using a Psion H Organiser and appropriate soft- 
ware. The activity of the subjects was assessed using the Numact activity 
monitor, This consists of two position sensors and an accelerometer con- 
nected to a. Psion Series 2 Organiser, 

Results: Th ‘monitoring devices were well tolerated by all subjects who 
were able rform their normal activities unrestricted. A total of 47 h of 
monitoring were carried out. The mean venous pressure was 66 mmHg 
(range 47-82 mmHg). 

Conclusion: This new technique is able to monitor true AVP in subjects 
during normal activity. This technique should prove valuable as both a 
research tool and clinical investigation. 
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Carotid sinus nerve blockade is of no value in carotid 
endarterectomy 


SJ. Fearn, H.J. Chant, A.J. Picton, A.J. Mortimer and 
C.N.McCollum Department of Surgery, South Manchester 
University Hospital, Manchester 


Background onra local anaesthetic (LA) carotid sinus nerve 
blockade is + believed to stabilize arterial blood pressure (BP) during 
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carotid endarterectomy, We investigated the influence of LA and 
whether BP fell as LA wears off postoperatively in a double-blind 
controlled trial, 

Method: Fifty-nine patients, mean age 69 years (range 53-84 years), 
were randomized to LA with 5 ml of 0-5 per cent lignocaine or placebo 
(normal saline) after initial dissection. Patients who had-resection-of -the 
carotid sinus nerve for bifurcation reconstruction were grouped separately, 
General anaesthesia was standard with BP and end-tidal carbon dioxide 
controlled. BP was monitored via an intra-arterial cannula during and for 
Oh after surgery and expressed as (i) the mean and (ii) the variability of 
systolic BP as the mean of standard deviations. Periods of hypotension 
during the wear-off period were expressed as the percentage of patients 
who had a fall in systolic BP of 220 per cent compared to the intra- 
operative mean for that patient. 

Results; 





Syot pesme (mane. 


Pre- iie 6h post- Vasoactive Hypo- 
Group {n} SEE foperalive “eee pics use fension 
Local ansesthetic 21) 153 139 (16- D 126 (3. 4) 81% 57% 
Placebo (25) 156 136 (166) 132 (13-3) 72% 56%: 
Resection (13) 157 I41 (18-8) 156* (23-0) 62% 62%: 





*P<0-O01 analysis of variance. 


Conclusion: Excision of the carotid sinus nerve is associated with higher 
BP in the immediate postoperative period. Lignocaine infiltration of the 
carotid sinus nerve is of no value in reducing fluctuations in BP during or 
after carotid endarterectomy. 
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The influence of carotid disease on cognitive function following 
coronary artery bypass 


S.J. Fearn, G. Hill-Wilson, S. O’Neill*, K. Wesnes*, T.L. Hooper 
and C.N. McCollum Department of Surgery, University 
Hospital of South Manchester, Manchester, *Cognitive Drug 
Research Lid, Reading 


Background: Neurological complications are a leading source of mor- 
bidity and mortality following coronary artery bypass grafts (CABG), 
frequently delaying hospital discharge. The frequency of cognitive dys- 
function following CABG was investigated and related to the severity of 
carotid artery disease. 

Method: Duplex Doppler imaging of both carotids was performed preop- 
eralively on 62 patients to seek >70 per cent internal carotid stenoses. A 
history of symptoms of cerebral ischaemia was recorded. A computerized 
battery of cognitive function (CF) tests, produced and validated by 
Cognitive Drag Research Lid UK, in which patients responded to visual 
stimul by pressing a yes/no button in a room free from distractions, were 
evaluated in terms of reaction time and accuracy. Anaesthesia was stan- 
dardized with full-flow non-pulsatile cardiopulmonary bypass and 32°C 
hypothermia. Cognitive function was re-tested at | week. 

Results: The table shows deterioration in mean CF at | week. 





Cerebral symptoms Right carotid stenosis Left carotid stenosis 


AMO an ree Rollo dient ere ernersaner tearm m A RRR RP AMA I T ASAI ol REPL eA AY A te 


Yes ee No cin >» 70% A Gr >70% Se 1R 


Overall accuracy 0-7 02 23 06 0. 3 


a2 02+ 
Overall memory RT 915 147* 1254 151* 2417 109+ 
Overall RT 1064 267% 1346 280° 2727 22" * 





Results are all means, *<0-05, **P<0-0001, Student’s -test, RT = reaction time. 


Patients with preoperative symptoms of cerebral ischaemia and/or carotid 
stenosis >70 per cent, particularly when the dominant hemisphere was 
involved, were slower and Jess accurate following CABG. 
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Corclusion: Although the association between caroud disease and stroke 
following CABG is well known, the effect on cognitive function is less 
well documented. Carotid disease clearly relates to cognitive dysfunction 
following CABG. 
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First year results of a community based leg ulcer service 


R. McCarthy and H. Gajraj Departments of Surgery and 
Clmical Audit, East Somerset NHS Trust 


Background: Previous reports of the high success rate of compression 
bandaging of venous leg ulceration have come mainly from hospital-based 
specialized clinics. More widespread application of the technique has been 
disappointing in many centres. The aim of this study was to determine 
whether a completely community-based leg ulcer service could achieve 
results comparable to a hospital-based service. 

Method: All newly referred patients with leg ulceration over 12 months 
(OL. £0.95-30.09.96) were studied prospectively. Each patient in the com- 
munity-based ulcer clinic was assessed by a specialist vascular nurse with 
continuous wave Doppler and a proforma detailing aspects of the history 
anc the examination. Sixty-nine patients were referred directly by the gen- 
eral pracutioner, of which 54 were suitable for leg compression. A tetal of 
54 patients with 63 ulcerated legs were therefore analysed. All patients 
assessed had an active leg ulcer for more than 3 months. 

Results: Forty-nine limbs were healed within 12 weeks (78 per cent) and 
59 limos were healed within 16 weeks (93 per cent). Four limbs failed to 
heal during the study (7 per cent), At the end of the study, recurrent 
ulceration was witnessed m four limbs (7 per cent). The total falur rate 
at f year was eight (13 per cent). 

Conclusion: With relevant training, appropriate patient selection amd the 
corect use of four-layer bandaging. high levels of leg ulcer healirg can 
be achieved in an entirely community-based ulcer service withoat the 
input of a vascular surgeon. 
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What were vou doing when your graft blocked? 


F.C.T. Smith, L. Penny, B.M.F. Ridler, W.B. Campbell and 
LF. Thompson Exeter Vascular Service, Roval Devon and 
Exeter Hospital 


Background: Circumstances surrounding arterial graft thrombosis are 
often unknown, A study was undertaken to determine whether late graft 
ocelusion could be associated with specific events or activities, 

Method: Patients presenting with a graft occlusion between January 1995 
and October 1996 completed a questionnaire requesting details of smok- 
ing, diabetes. and mobility. Patients were asked to recall any activity/ 
event that they felt was implicated in graft failure. Hospital notes and vas- 
cular laboratory records were consulted to determine peri- and postopera- 
tive details, 

Results: Forty-eight patients (35 men: 13 women) responded. Median 
(range) age was 68 (46-91) years. Median time to occlusion was 
6 (1-108) months. Indications for reconstruction were critical ischaemia 
(34), severe claudication (14). Twenty-seven of 48 (36 per cent) patients 
admitted to continued smoking: 3/48 (6 per cent) were diabetic. At time 
of occlusion 44/48 (92 per cent) were mobile. Twenty-five of 48 (32 per 
cenl) patients correlated graft failure with an activity/event. Of these, 
1516 patients with a failed PTFE BR femoropopliteal graft equated fail- 
ure with a specific situation (P<(0-0001, Fishers exact test). Prosonged 
knee flexion (kneeling (4): sitting (Si travel: car (4), rail (1), aircraft (1) 
was related to failure of 15/25 grafts. In four patients grafts occluded 
whilst asicep, Dehydration was impheated in five cases: pancreatitis (1); 
gastro-enteritis (1). renal dialysis (1) inadequate fluid intake (+alcoaol) in 
hot chmate (2). One aortobifemoral limb thrombosed on ceasing warfarin 
therapy. 


Conclusion: Patients’ perceptions of causes of graft thrombosis are a 
salutory reminder of potential problems. Warning patients of the risks of 
dehydration, ensuring scrupulous routing of grafts across the knee, and 
avoidance of prosthetics where possible, are messages that must be reim- 
forced, 
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Variability in measurement of internal carotid stenosis by arch 
angiography and duplex ultrasonography 


G.D. Griffiths, R. Razzaq, R. Ashleigh, A. Farrell and 
D. Charlesworth University Hospital of South Manchester, 
Manchester 


Background: The aims were: first, to determine inter- and intra-observer 
variability im measuring internal carotid artery (ICA) stenosis by arch 
angiography, using the techniques employed by the North American 
(NASCET) and European (ECST) symptomatic carotid surgery trials: 
second. to compare arch angiography with duplex ultrasound in the 
measurement of ICA stenosis. 

Method: Three observers graded ICA stenoses bilaterally on 50 consecu- 
live arch angiograms performed for symptomatic carotid disease using 
both NASCET and ECST criteria. The same patients also had duplex 
assessment of their ICA stenases. 

Results: Inter-observer agreement on arch angiography was moderate to 
good and was closer with NASCET (kappa 0-69, 0-77, 0-66) than with 
ECST (kappa 0-66, 0-62, 0-58). Intra-observer agreement between 
NASCET and ECST was poor (95 per cent agreement limits: -24 per 
cent fo +28 per cent. ECST minus NASCET bias +1-93 per cent. Bland- 
Altman) anc decreased with decreasing observer experience. For the 
best observer this gave a 5 per cent operative misclassification rate (95 
per cent C.L, 2 per cent-I! per cent), Agreement between duplex and 
both angiographic techniques was worse (NASCET 95 per cent agree- 
ment limits: -16 per cent to +36 per cent, duplex minus NASCET bias 
+10 per cent: ECST 95 per cent agreement limits: -18 per cent to +32 
per cent, duplex minus ECST bias +7 per cem, Bland-Altman) with a 
higher operative misclassification rate (21 per cent NASCET, 19 per 
cent ECST). 

Conclusion: Variability is significant between NASCET and ECST 
measurements of ICA stenoses on arch angiography. but NASCET gives 
the more consistent results between different: observers. Agreement 
between duplex and arch angiography (ECST or NASCET) is poor and is 
of considerable clinical significance. 
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Gender differences in abdominal aortic aneurysm repair 


D.J. Adam, S.M. Evans, J.A. Murie, A.McL. Jenkins, 
C.V. Ruckley and A.W. Bradbury Vascular Surgery Unit, 
University Department of Surgery, Royal Infirmary, Edinburgh 


Background: North American data have shown that female gender 
adversely affects selection for, and mortality from, abdominal aortic 
aneurysm (AAA) repair, The aim of this study was to examine whether 
such differences can be demonstrated in patients managed in a UK 
regional vascular unit, 

Method: Analysis of a prospectively gathered database of 1515 patients 
operated for asymptomatic (2 = 492), symptomatic (7 = 350) and ruptured 
AAA (n = 673) and 139 patients who were not operated for ruptured 
AAA between | January 1976 and 31 December 1996. 

Results: The male:female ratio for patients undergoing repair of asymp- 
tomatic, symptomatic and ruptured AAA was 4-8, 4-0 and 57:1, respec- 
tively. There was no significant difference between women and men with 
regard to mortality after asymptomatic (8 of 103, 8 per cent vs 22 of 389, 
6 per cent. P = 0-49, Fisher's exact test), symptomatic (9 of 87, 10 per 
cent vs 24 of 263.9 per cent, P = 0-83. Fisher's exact test) and ruptured 
AAA repair (48 of 119, 40 per cent vs 200 of 554, 36 per cent, P = 0-8. 
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y? test). A significantly higher proportion of women admitted with rupture 
were not operated (54 of 173, 31 per cent vs 85 of 639, 13 per cent. P < 
0-001, y” test) such that the overall mortality rate for rupture was signifi- 
cantly higher in women than in men (102 of 173, 59 per cent vs 285 of 
639, 45 cent, P < 0-001, y7). There was no significant difference in 





age between women (median 74, range 51-85, vears) and men (median 
71, range 43-86, years) operated for rupture, or between women (median 
81, range 63-93, years) and men (median 82, range 63-93, years) with 
rupture who were not operated. 

Conclusion: These data do not support the contention that female gender 
adversely affects. the operative mortality associated with elective or 
emergency repair of intact or ruptured AAA. However, fewer female 
patients with rupture were operated and consequently overall survival was 
reduced. 


Poster 109 : 





Ruptured aortic aneurysm: the decision not to operate 


and W.B. Campbell Royal Devon and Exeter 
veler 










Some patients with a ruptured abdominal aortic ancurysm 
hol undergo surgery because their prospects of survival and 
è are so poor. The decision not to operate is often difficult 
amined the criteria used by vascular surgeons in deciding 
against operation for RAAA. 

Method: A questionnaire was sent to all 404 members of the Vascular 


Surgical Society about the organization of services for patients with | 


RAAA, and about factors that might influence ther decision against oper- 
ation (no influence; may influence: seldom operate, never operate). 

Results: The response rate was 81 per cent (323 replies) of whom 97 
per cent practiced some case selection. Age >80 influenced 77 per cent. 


and 54 per cent seldom or never operated on patients >85. OF the other 


criteria, the single most influential factor was severe neurological dis- 













ease (75 per cent seldom or never operate), while cardiac. pulmonary 
and renal disease influenced 22 per cent, 28 per cent and 21 per cent, 
respectively to operate seldom or never (74 per cent if two or more of 


- factors that had some influence for most surgeons were 
(85 per cent), loss of consciousness (74 per cent). pro- 


these). O 
cardiac a 


longed hypotension (73 per cent), and long-term nursing care (87 per 


cent), B 
haemoglo 


trast, factors that influenced few surgeons were 
9 afd) (30 per cent) and absence of a close relative (33 
per cent) sible medicolegal consequences of not operating iaflu- 
enced only 22 per cent. If the situation becomes hopeless during the 
operation then 85 per cent of surgeons terminate the procedure at that 
Stage, E 

Conclusion: pine selection for RAAA surgery will remain difficult, but 
these data help to inform the debate. 
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Is photoplethy smography useful in predicting the improvement 
in venous. function after surgery for chronically ulcerated 
limbs? 


J.G. Sullivan, A.S.K. Ghauri, M.R. Whyman and K.R. Poskitt 
Cheltenkan Gener al Hospital, Cheltenham 












Rackgrounti x his study aimed to assess the role of preoperative digital- 
photoplethysmography (d-PPG) in predicting postoperative venous func- 
tion, and therefore potential benefit of surgery. in chronic leg ulcer 
patients, : 

Method: Patients were assessed in a one-stop vascular clinic, including 
ankle:brachial pressure index and colour venous duplex imaging. Patients 
with ulcerated limbs and superficial reflux alone were offered surgery and 
assessed by d-PPG. Venous refill time (VRT) was measured preopera- 
tively, with nd without below-knee tourniquet (BET). and repeated alter 
surgery. 
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Results: Twenty-four limbs underwent superficial venous surgery with 
pre- and postoperative measurements. Median (inter-quartile range) pre- 
operative VRT increased from 12s (8-18-5) to 26s (20-31-5) with tourni- 
quet (P<0-O1) and to 19-55 (13-5~-22) after surgery (P<0-01, Wilcoxon 
signed rank). The percentage increase in VRT with tourniquet correlated 
with the percentage increase after surgery (r= 0-528, P= 0-01, Spearman's 
rank). Median refill times for healed {n = 19) and non-healed (n = 4) limbs 
by 12 weeks postoperatively were as follows: 





VRT preoperative VRT with BKT VRT postoperative 


Healed fa = 19) 10-7 26 2} 
Non-healed (a= 4) 12-5 23-5 13 





Conclusion: PPG predicts improvement in venous function after surgery 
in chronic ulcerated limbs with superficial reflux alone. This may improve 
patient selection for surgery and predict clinical outcome. 
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What happens to patients enrolled into an exercise programme? 


J.M.T, Perkins, A. Binnie, J. Collin, L.J. Hands and P.J. Morris 
Nuffield Department of Surgery, University of Oxford, The fohn 
Radcliffe Hospital, Oxford 


Background: This study aimed to investigate the rate of re-referral and 
continuing involvement for claudicants enrolled into an exercise training 
programme. 

Method: Records were reviewed of 108 patients with intermittent claudi- 
cation enrolled into an exercise programme, and followed up at 3, 6 and 
12 moms. 

Results: Fifty-seven (53%) patients remained in the programme and under 
follow-up at | vear. Of the 51 patients falling out of the programme, only 
eight (7 per cent) were re-referred for further surgical evaluation, five 
underwent angioplasty, and three had surgery. Fifteen patients (14 per 
cent) were discharged from the programme, 12 (11 per cent) failed to 
attend for follow-up. 1 (10 per cent) withdrew due to failing health, three 
(3 per cent) for miscellaneous reasons, and two (2 per cent) died. Patients 
were more likely to be discharged or withdraw (excluding death or re- 
referral) if they were involved in a home exercise programme (n= 30) 
compared to an exercise class (n= 11; P=0-0001 y7 y; 

Conclusion: Eighty-four per cent of patients withdrew or were discharged 
from the exercise programme for reasons unrelated to the need for surgi- 
cal or radiological intervention. Exercise training is an effective treatment 
and does not merely delay the time to invasive intervention. 
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Who benefits most from an exercise training programme? 


J.M.T. Perkins, A. Binnie, L.J. Hands, J. Collin and P.J. Morris 
Nuffield Department of Surgery, The John Radcliffe Hospital, 
Oxford 


Background: This study aimed to investigate which patients gain the 
greatest improvement in walking performance from a supervised exercise 
programme. 
Method: Sixty-eight patients (median age 66 years, G 33-90) enrolled 
into an exercise programme, and were evaluated at 3, 6 and 12 months by 
treadmill assessment of walking performance. 
Results: Overall median maximum walking distance (MWD) improved 
from an initial level of 98 m to 267 m at 3 months, 357 m at 6 months and 
730m at one year (P =0-0001 Kruskal-Wallis anova). Patients with dis- 
ease confined to the superficial femoral/popliteal segment {n = 39) showed 
i greater benefit from exercise training than those with aorto-ihac disease 
in= 29). The respective median MWD at 3 months were 37] m vs 126m 
(P=0-009 Mann-Whitney. at 6 months were 618m vs 144m (P=0-009 
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Mann-Whitney), and at 12 months 1000m vs 288m (P=0-07 
Mann-Whitney). Patients walked significantly further if they atterded a 
supervised exercise class (7 = 24) rather than being enrolled into a home 
exercise programme (7 =44), and if they recorded an initial MWD of 
greater than 100m. Twenty-eight patients, who had received previous 
surgery or angioplasty. sull improved their MWD significantly from the 
intial level. 

Cenclusion: These data suggest that patients with disease confined to 
the superficial femorai/popliteal segment, who have not had previous 
infervention, who attend a supervised exercise class. and with an initial 
MWD of greater than 100m. will gain greatest benefit from exercise 
training. 
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The influence of systemic factors and pre-existing venous intimal 
hyperplasia in the detection of ‘at risk’ infra-inguinal vein grafts 


DK. Beattie, M. Sian, R.M. Greenhalgh and A.H., Davies 
Caaring Cross and Westminster Medical School, London 


Background: The relevance of elevated plasma lipoprotein (a), f brino- 
gen, and homocysteine levels, and the presence of pre-existing “enous 
infimal hyperplasia (IH) to the development of vein graft stenosis VGS) 
have been disputed. This study aimed to investigate the association 
between these plasma factors, TH and outcome, and the value of these in 
selecting grafts at high risk of failure. 

Method: Lipoprotein (a). fibrinogen and homocysteine were measured in 
each pahent and a vein biopsy taken, Pre- -existing IH was graded semi- 
quantitatively (0 = no IH., I = mild, H = moderate, HI = severe). Fatients 
urerwent duplex graft surveillance. 

Results: Sixty-three grafis in 56 patients were recruited. Forty-sevea were 
avaiable for follow-up (mean 15, range 5-30 months). Patients with no 
pre-existing TH had significantly lower homocysteine levels than those 
wath TH (r= 50. P=(0-007 Mann-Whitney test), but significantly higher 
lipoprotein (a) levels G7 = 50, P=0-012 Mann- Whitney test). Twen-y-four 
of the 47 grafts developed VGS. There was no association betweea VGS 
and age. sex. diabetes, or level of reconstruction. Mean plasma fibrinogen 
was higher, though not significantly, in those with VGS (4-16 vs 3-18 e/1, 
n= 45, P= 0-09 Mann-Whitney test). Grafts with grade IIH TH were sig- 
nivicantly more likely to stenose than those with grade O/I Gr= 40, 
P0025 x test). There was a highly significant association between 
patients with grade HAH IH and/or raised i ibrinogen and VGS (1 = 38, 
P<0-005 %7 test). 

Canclusion: Plasma homocysteine levels correlated with the presence of 
pre-existing IH, which itself correlated with VGS. There is a marked rela- 
tionship between the presence of raised plasma fibrinogen levels amd pre- 
existing IH with the development of VGS, and these investigations may 
alow early identification of grafts requiring intense surveillance. 
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Endothelial dysfunction and cold pressor vasoactivity in young 
cigarette smokers 


F. Fennessy, C. Kelly and D. Bouchier-Hayes Beaumont 
Hospital, Royal College of Surgeons in Ireland, Dublin 


Background: Cold pressor vasoactivity, which is thought to depend in 
part on endothelial vasodilator function and also on adrenergic simula- 
lien, was assessed in young smokers. The effects of Taurine supplementa- 
tien, which we previously found to restore endothelial functioa, was 
investigated in this group. 

Method: We studied five healthy smokers with a self-reported smoking 
history of 2-pack years and five control non-smoking subjects. Using a 
7 MHz linear array ultrasound transducer, we measured brachial artery 
diameter in the mght arm at baseline and during and after left hand 





immersion in ice water for 3 min. Measurements were taken during and 
after the cold pressor stimulus at l-min intervals up to I0 min post- 
immersion. On a separate occasion a haemodynamic evaluation as per- 
formed at baseline and {| and 3 min post-immersion of the opposite hand 
in ice. Cold pressor response was then re-assessed in Taurine (1-5 g/day/ 
5 days} treated smokers. 

Results: Cold pressor-induced vasodilatation was present at | min in con- 
trols, in contrast to smokers in whom the cold pressor stimulus induced 
vasoconstriction at this ime point (P = 0-02). After supplementation with 
Taurine the cold pressor-induced vasoconstriction in smokers was reduced 
(P=0-05). After treatment with Taurine (n= 3), cold  pressor-induced 
vasoconstriction was reduced in the smokers, but vasoactivity was not 
restored to that of controls. 


Cold pressor effect: changes in vessel diameter. 
EERIE ANA a E EEEE AEA E EEA AA EAA AAAA iinta EEEE AA A a TTT NTT TTT TE TTY 
Smokers treated 


Smokers Non-smokers with Taurine 
SOA + 1.345% 4.296 + 5-04 “0. 5 1.9% 
Constriction Dilatation tell 


het mene aici nese tnananne netted tn et am ane anae naananeasaanein ids one eT TN EEO 


Conclusion: These data confirm the presence of endothelial dependent 
and independent abnormal vasoactivity in otherwise healthy young smok- 
ers, abnormalities which may have an adverse impact on vascular recon- 
struction. The failure to reverse this completely with Taurine underscores 
the need fo stop cigarette smoking. 
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Day-case varicose vein surgery is feasible for the majority of 
patients and has a low recurrence rate 


N.T. Corrigan, J. McKeon, M.G. O'Riordain, M. Bresnihan, 
M.K. O’Donohoe and T.M. Feeley Department of Surgery, 
Meath and Adelaide Hospitals, Dublin 


Background: While day-case surgery has become standard practice for 
many general surgical procedures. patients are still admitted overnight for 
varicose vein surgery in the majority of centres. The feasibility and 
results of large-scale day-case varicose vein surgery were examined in 
this study. 

Method: All patients presenting with varicose veins to a single surgeon 
from 1989 to 1997 were considered for day-case surgery. Patients were 
included on the basis of anaesthetic suitability, adequate social support 
and living within 50km of the hospital. Preoperative duplex scanning 
Was performed routinely. Patients were scheduled for follow-up at 4 
weeks and were contacted for a telephone questionnaire in September 
1997, 

Results: In this interval, 900 day-case procedures have been carried out 
on 686 patients. The mean age was 45 years (range 17-61) and the 
male-female ratio was 1:4. Surgery was performed for recurrent veins in 
54 per cent. Operative procedures performed included saphenofemoral 
ligation with stripping of the long saphenous vein and avulsions (81-9 per 
cent), sapheno-popliteal ligation with avulsions (5 per cent), combined 
saphenofemoral and -popliteal ligation (7-7 per cent) and avulsions alone 
(5-4 per cent). Overnight admission was required in 27 cases (3-5 per 
cent). The commonest reason for admission was postoperative nausea and 
vomiting (a=1]). There were no major complications of surgery. 
Attendance at follow-up clinics was 92 per cent. The principal complica- 
tions included pain (3-3 per cent), haematoma (1-7 per cent) and numb- 
ness (1-3 per cent). 95-6 per cent of patients were discharged after one 
visit. Four hundred and forty-five patients (64 per cent) were contacted by 
phone. Average follow-up was at 32 months (range 13-74 months). There 
was a reported 9 per cent recurrence rate and these patients have been 
offered further follow-up. More than 90 per cent expressed general satis- 
faction with the day-case approach and the results of surgery. 
Conclusion: Day-case varicose vein surgery is feasible on a large scale, 
with minimal morbidity. few overnight admissions and a low recurrence 
rate. It could prove a useful way to reduce the long waiting lists for vari- 
cose vein surgery which exist in many hospitals. 
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rnal carotid artery stenosis and plaque 
o not influence embolization 


R.CJ. Gib D.B. Barratt, R.M. Greenhalgh and A.H. Davies 
Imperial College of Science, Technology & Medicine, Charing 
Cross Hosptial 


‘his study aimed to determine whether the degree of inter- 
ery (ICA) stenosis as observed by transcranial doppler 
on of the middle cerebral artery (MCA) and plaque mor- 
ined by duplex were related to the propensity of a lesion 


Backgroun 
nal carotid 
(TCD) inson 
phology det 
to embolize. 
Method: Th 





-nine patients undergoing carotid endarterectorny under- 
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embolic signals were recorded. The degree of ipsilateral carotid stenosis ~ 
and Gray Weale (GW) plaque classification were assessed by duplex pree 
operatively. During intraoperative MCA velocity monitoring any 
embolization prior to ICA clamping was recorded. 

Results: Twenty patients had a stenosis between 70 per cent and 89 per. 
cent, and 19 of 90 per cent and over. There was no difference in the two 
groups in terms of preoperative emboli (P = 0-12), intraoperative preclamp 
emboli (P= 0-32) or any emboli (P= 0-43). The mean degree of stenosis 
for the non-embolic group was 87:3 per cent and for the embolic group 
88-3 per cent. There was also no difference in the fall in MCA blood 
velocity on clamping between patients with emboli, and those without 
(P=0-51). There was no difference between the embolic and non-embolic 
group in- terms of the GW classification of the plaque (P=0-81). 
Conclusion: The degree of stenosis of the ICA and plaque morphology 
did not influence observed embolization. 


went TCD of their MCA for 30 min 2 days before surgery and all. 
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- Leading articles 





Venous insufficiency and perforating veins 


_. Perforating veins perform a normal Eunction in transporting superficial venous 
blood inward to the deep system for further transit to the heart. However, in the 
presence of superficial reflux, normally functioning perforating veins can produce a 
deleterious effect on the deep venous system, causing elongation and dilatation of 
major deep veins and subsequent valvular insufficiency. This impairs venous 
function. Perforating veins may also demonstrate abnormal outward flow which 
may well be associated with the cutaneous changes of severe chronic venous 
insufficiency. In this way, perforating veins are deleterious to the health of medial 
ankle skin. l 

Deep vein reflux accompanies Do vein reflux in 20 per cent-of limbs with 
varicose veins and in the apparently normal contralateral limb in 3-5 per cent!. This 
retrograde circuit was described by Trendelenburg. The usual starting point for 
reflux is the saphenofemorai junction but actually the reflux may develop from any - 

proximal incompetent perforating vein such as the mid-thigh Hunterian or the. 
= anteromedial Boyd. The endpoint of this reflux is where the majority of the reflux — 
— a flow re-enters the deep circulation. Treatment of this form of reflux consists of — 
removing the superficial limb of the reflux circuit. This results in haemodynamic T 
_ improvement as assessed by duplex ultrasonography”. In 29 limbs that demon- 
strated preoperative superficial femoral deep venous reflux in association with 
superficial reflux in the greater saphenous system, 27 were found to have total 
abolition of the deep venous reflux after groin-to-knee saphenous stripping. This 
initial report was confirmed later by Sales et al’ who described 17 limbs with reflux 
in the femoral cor venous ae in addition to superficial reflux. Al of these 





multiple stab avulsions of identified varicosities. “Postoperative investigation 
revealed that 16 of the 17 limbs had complete resolution of the femoral reflux. 

In a study of the mechanisms by which haemodynamic function improves 
following long saphenous surgery, Hammarsten’s group’ preserved the greater 
saphenous vein by flush ligation and division of the greater saphenous vein at the 
saphenofemoral junction, followed by interruption of the perforating veins which 
were detected by preoperative phlebography. These were ligated flush at the deep 
fascia through 2-3-cm incisions. Frequently, the skin incision was extended and the 
perforating vein ligated subfascially, The preoperative diameter of the long 
saphenous vein was reduced by 40 per cent at four different levels in the operated 
legs. The photoplethysmographic venous return time increased by 2-4 times above 
baseline and the decrease of the greater saphenous vein diameter correlated with 
the increase in venous refill time. So eliminating gravitational reflux by proximal 
saphenous vein ligation and decreasing the retrograde flow through normally 
functioning perforating veins by ablation of these perforating. veins improved 
venous function and allowed the saphenous vein to decrease in diameter. 

Hach? studied limbs by phlebography and determined that at the femoro- 

popliteal junction the normal deep venous diameter in 75 limbs was 12 mm. 
However, in limbs with superficial reflux from groin to ankle, the diameter of the 

-femoropopliteal junction increased to 17 mm. Furthermore, elongation of the vein 

was seen. The normal angle of the femoropopliteal junction was 158°, nearly 
straight; this changed to 142°, a significant angulation. An enormous popliteal vein 
tortuosity was also clearly seen on phlebography. Hach postulated that the calf 
muscle pump became overloaded because of the reflux through the greater 
saphenous vein re-entering perforating veins. 

As some surgeons relate outward flow in perforating. veins to severe skin 
changes of venous insufficiency, interruption of calf perforating veins by 
endoscopic techniques has been an attractive concept. The technique was explored 
early on in German-language countries where it has even been applied in the 
interruption of perforating veins durmg treatment of primary varicose veins. In 
that situation, it is not clear whether perforating vein interruption contributes 
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much to the operation. In fact, the venefit of sectioning perforating veins even in 
limbs with chronic venous insufficiency remains unproven by controlled data. This 
is true even though the beneficial effects of perforator interruption are quite 
obvious clinically. The deleterious nature of calf perforating vein outward flow has 
been confirmed by endoscopic halting of outflow by subfascial perforator vein 
interruption. DePalma and Kowallek® showed in a crossover study that failure of 
conservative care could be reversed by intervention with sectioning of perforating veins. 

Preliminary investigations by the author and his colleagues have proved the 
safety and efficacy of endoscopic perforator interruption and have now been 
extended. The single-port open-scope approach is still used. In studying patients 
with various grades of venous insufficiency, it was found that larger perforators are 
associated with more severe venous insufficiency and these are greater in number 
than in patients with simple varicose veins’. It was observed that wound healing in 
patients with an open ulcer is accelerated by the operative intervention*. The 
preliminary report by Gloviczki et al.” on the subject described 11 limbs in nine 
patients operated on by the multiple-port system and gas insufflation. In seven 
limbs there was improvement of ulcer healing. In three limbs the ulcer failed to 
heal, and in one limb the ulceration was not improved by the intervention. 

In the subfascial endoscopic perfcrator surgery report from the North American 
Registry, there were preliminary data on 148 patients who had the operation in 17 
institutions in 3 years after 1993. Seventy per cent of the patients treated had 
active ulcers and 15 per cent had Fealed venous ulcers. The clinical score, which 
was a measure of morbidity due tc the venous insufficiency, improved markedly 
from the preoperative state. During a very short mean follow-up of only 
5-4 months, the venous ulcers had healed in 88 per cent of those with an active 
ulcer at the time of the operation. 

Although it is acknowledged that normal perforating vein function assists in 
returning lower extremity blood to the central circulation and the heart, it appears 
that in pathological states the perforators are doubly deleterious. When superficial 
reflux is present, their normal function serves to overload and stretch the deep 
veins. When their check valve function fails, they are frequently associated with the 
severe cutaneous changes of severe chronic venous insufficiency. 


J. J. Bergan 
University of California, 
San Diego, 
California 92037-1213, 
USA 
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Surgical treatment of anal incontinence 





Anal continence is the ability both to retain faeces and to expel faeces at a proper 
place and at a proper time. Continence is not simply a retention mechanism, it is 
also the ability to defaecate in a normal way. Of the various factors that contribute 
to continence, the anal sphincter and pelvic floor are but two'. While the various 
surgical treatments for incontinence focus mainly on sphincter function, when it is 
the consistency of faeces, hyperperistalsis of the bowel, lack of compliance of the 
rectum or lack of sensation that are the main causes of incontinence, any operation 
aimed simply at restoring sphincter function will be unlikely to result in 
improvement. It is clear that a good clinical history and physical examination, with 
anorectal laboratory assessment, are essential to determine the extent to which 
dysfunction of the sphincter and pelvic floor contribute to the problem. 

In the past most surgeons considered only the first part of the definition of 
continence and tried to fashion a closing mechanism. This led to the creation of a 
rigid narrowing of the anal canal. Examples of such surgery are the Thiersch wire 
and fascia lata plasty. These rigid constructions introduced an obstruction and 
patients were left with enormous difficulty with defaecation. Although they did not 
lose stool, the almost unsolvable problem of severe constipation was hardly an 
improvement in quality of life. Apart from the complication of obstruction, erosion 
of the wire or tendinous tissue through the anal canal was a frequent occurrence. 
Infection and pain often led to the need for a colostomy. Although in some older 
publications reasonable results were described in terms of restoration of 
continence, it is not clear whether this meant no loss of stool or restoration of 
controlled defaecation. None of these publications mention anything about outlet 
obstruction. 

A more logical approach is to restore continuity to damaged sphincters’. The 
direct end-to-end suturing or the overlapping Parks anal repair gives the patient an 
intact circular sphincter that can close and dilate, provided that the neurogenic 
pathways are intact. The overall results of such an approach are quite good and 
much more satisfactory than those of the rigid reconstructions. Most patients 
develop a restoration of the anorectal inhibitory reflex, indicating an intact 
neurogenic input. | 

The pelvic floor is also considered an essential factor in anal continence. Many 
elderly women with incontinence have a weak puborectal sling; electromyography 
of the pelvic muscles shows signs of denervation and defaecography demonstrates 
a disappearance of the anorectal angie. Parks described the method of postanal 
repair to remedy this situation and, while it did, indeed, strengthen the posterior 
aspect of the anus with good results initially, the effect disappeared over time in 
most patients’. This is not surprising as the process of denervation is not hindered 
and eventually the restored anorectal angle widens. Preanal suturing of the 
puborectal sling, usually in combination with anal repair, gives better results. 

When all treatments aimed at directly restoring sphincter or pelvic floor function 
fail or are contraindicated, one can consider trying to provide this function by 
using another muscle or an artificial sphincter. The gracilis and the gluteus are the 
most commonly used muscles. The latter has the advantage of being a more tonic 
muscle that already has an auxiliary role in ‘emergency’ situations; brain 
coordination makes it to some extent attractive to use part of the gluteus as a 
sphincter replacement. However, the operation is complex and it requires both 
gluteal muscles to encircle the anal canal’. Furthermore, active contraction is only 
possible through brain activity. The gracilis muscle is easier to free and it is 
technically easier to bring it around the anus. Its use has hardly any effect on leg 
function. The muscle is, however, fatiguable with a vast majority of type 2 
fatiguable fibres. It is a voluntary muscle which can only be contracted when the 
patient really concentrates. However, stimulation of the transposed muscle with the 
help of an implanted electrical stimulator allows a change in the muscle 
composition towards infatiguable type 1 fibres and the muscle contracts 
automatically on the electrical pulses*. With the addition of electrical stimulation 
the initially unsuitable graciloplasty is transformed into an automatic non- 
fatiguable contractor of the anus. The stimulator can be switched on and off by 
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remote control and in this way normal defaecation can be mimicked*’. Stimulation 
of the gluteus needs higher voltages; the results are not as good as those of 
dynamic graciloplasty (which are very promising). 

Implantation of the artificial inflatable sphincter has almost the same indication 
as graciloplasty, and with similar results. The initial fear of severe perianal 
infection appears unfounded®’. An inflatable cuff is placed around the anus and is 
operated by squeezing a pump located in the scrotum or labia. 

The use of sacral nerve stimulation is still experimental. It was developed to 
treat urinary incontinence but an influence on the anorectum was noted as a side- 
effect®. This new technique, like those outlined above, requires significant further 
evaluation before it will be possible to make a definite statement about indications. 
As always, the longer term results will be a major factor. 
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enetics and the surgeon: an invaluable tool in diagnosis, 
osis and counselling of patients with solid tumours 


. HUMPHREY, R. SQUIRE, M. LANSDOWN*, A. MARKHAM# and K. MacLENNAN¢ 


Background Cytogenetic studies have become an important part of tumour characterization, In a 
minority of tumours cytogenetic and/or molecular studies may be of help for diagnosis, selection of 


treatment protocols and predicting outcome. 


Methods This article reviews the literature on solid tumour translocations and established family 





cancer syndromes. In addition, the potential importance of genetics in management of patients with 
breast, ovarian and pancreatic carcinoma is reviewed. 


Results and conclusion Cytogenetic analysis of tiimours may help confirm the diagnosis when 
conventional histology demonstrates no evidence of differentiation along a particular tissue 
pathway. For patients with well defined cancer syndromes, cytogenetic and molecular analysis offers 





the prospect of screening to reduce the risk of malignant disease. For many malignancies the 
underlying genetic anomalies are gradually being elucidated. Further studies designed to 


demonstrate the significance of these findings can only be undertaken if tumour material is 
collected and stored in optimal conditions for cytogenetic and/or molecular biological studies. 
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The past two decades have seen an exponential increase 
in our understanding of the human genome. Genetic 


studies in human neoplasms have not only shed light on` 





the events leading to the development of tumours but 
have suggested new methods for diagnosis, pre- 
nd treatment of malignant disease. 7 
c alterations may be studied at different levels. 
in the amount of DNA within tumour cells can 
led using flow cytometry or absorption photo- 













al diploid 46 chromosomes) has been associated 


prognosis in a number of neoplasms, imcluding 
colorectal cancer, melanoma, node-negative breast cancer, 
pancreatic carcinoma, neuroblastoma and acute lympho- 
blastic lymphoma!"''. Changes in ploidy are, however, only 


a gross measurement of overall loss or gain of DNA. 
Classical cytogenetic techniques require suspensions of 
living cells which are capable of mitosis. If colchicine is 


added, cell division is arrested in metaphase when the | 
chromosomes have replicated and separated. Metaphase 


spreads are obtained by lysing the cells and staining gives 
a unique pattern of labelling for each chromosome. This 
technique demonstrates the number of chromosomes 


present within a cell and allows detection of trans- 
locations. Fluorescence in situ hybridization (FISH) makes | 


use of fluorescence-labelled DNA probes which bind in a 
highly specific fashion to complementary DNA sequences, 
allowing demonstration of structural 
abnormalities in non-dividing cells. 


Identification of the products of translocations or 


specific gene mutations requires molecular techniques. 
The polymerase chain reaction (PCR) allows amplification 
of specific regions of DNA provided that the target gene 
i vn. This technique allows identification of single 
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. Aneuploidy (chromosome number other than — 


chromosomal | 


nucleotide mutations. Reverse transcriptase-PCR (RT- 
PCR) allows amplification of messenger RNA, enabling 
detection of the fusion products of chromosomal 
translocations or ftumour-specific proteins. 

Chromosomal analysis of human cancer cells has — 
demonstrated a large number of chromosomal abnor- 
malities clustered within specific areas of the genome”. 
Although many of the tumours with consistent identifiable 
cytogenetic abnormalities are uncommon, they are likely 
to present primarily to non-specialist centres (Tables 1 and 
2)", The general surgeon should be aware of recent 
advances in tumour biology, as this has implications for 
the handling of surgical specimens and further 
management of the patient. Traditional fixation of 
surgical specimens in formalin followed by paraffin 
embedding affords excellent preservation of tissue 
allowing, in most instances, a clear histological diagnosis 


to be made following light microscopy. However, many ~~ 


techniques of genetic analysis cannot normally be per- 
formed on formalin-fixed tissue. 


Cytogenetics and tumour classification: lymphoma 
subtypes 


Non-Hodgkin’s lymphoma (NHL) in adults has been 
subject to a number of different pathological classifi- 
cations", The importance of cytogenetics in dif- 
ferentiating the various forms of lymphoma has been 
documented over the past two decades. In addition, cyto- 
genetic analysis has made an important contribution to 
our understanding of the pathogenesis of malignant 
lymphoma, and has led to the discovery of many import- 
ant genes involved in cell cycle control and apoptosis. 
Many of the cytogenetic abnormalities observed in 
NHL. involve the genes encoding antigen receptors of B 
and T lymphocytes. These undergo rearrangement during 
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lymphocyte differentiation. Many of the cytogenetic 
abnormalities observed are translocations involving the 
immunoglobulin (ig) heavy-chain region (IgH at 14q32) 
and. less commonly, the kappa and lambda light-chain 
gene locus (at 2p12 and 22q11 respectively) in B-cell 
NHL; the T-cell receptor gene loci (alpha at 14q11, beta 
at 7435, gamma at 7p11 and delta at 14q11) are involved 
in T-cell NHL? , 

The translocation partners of the antigen receptor 
genes often involve genes that have fundamental roles in 
cellular physiology. For example, the t(8)14)(q24;q32) 
seen in Burkitt’s lymphoma translocates the c-myc gene, 
which is important in the control of cellular proliferation, 
into the IgH gene locus and leads to c-myc over- 
expression. Abnormalities of the c-myc gene locus are 


almost universal in Burkitt’s lymphoma, whether involving 
the classical t(8;14)(q24;q32) (seen in 80 per cent of 
Burkitt's lymphomas) or the kappa and lambda light-chain 
gene loci, and are thus important in the definition of the 
disease”. Other important genes involved in trans- 
locations with immunoglobulin gene loci include bcl-2 at 
18q21 in follicular lymphoma***, cyclin D at 11q13 in 
mantle cell lymphoma”! and 3q27 (which encodes a zinc 
finger protein termed bcl-6) in de novo diffuse large B-cell 
lymphoma. 

In some subtypes of NHL chromosomal translocations 
occur which do not involve antigen receptor genes but 
other constitutionally expressed genes, such as the 
nucleophosphomin gene in the t(2;5)(p23;q35) seen in 
anaplastic large cell lymphoma of T/Null lineage. This 


Table 1 Syndromes in which gene abnormalities are known to predispose to tumour development 
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Syndrome Neoplasm Gene Chromosome Reference 
Multiple endocrine neoplasia type 2 Medullary thyroid cancer RET 10 88 
Parathyroid adenoma/hyperplasia 
Phacochromocytoma 
Familial breast and ovarian cancers Breast and ovarian carcinomas BRCAI and 1 94~—96 
BRCA2 13 97, 98 
Familial adenomatous polyposis Colorectal adenoma’carcinoma APC 5 99-101 
Adenoma of gastric antrum, duodenum, 
periampullary region and terminal ileum 
Gardner's syndrome Colorectal, thyroid, adrenal, biliary APC 5 99 
and liver malignancies 
Desmoid tumours 
Turcot’s syndrome Colorectal cancer APC 5 99 
Malignant brain tumours 
Hereditary non-polypopsis Colorectal cancer hMSH2 2p 73, 74 
colorectal cancer Ovarian cancer hMLHI 3 73 
Endometrial carcincma hPMSI 2q 76 
hPMS2 7 76 
Li-Fraumeni syndrome Breast cancer IP33 17 106 
Sarcomas 
Adrenal cortical carzinoma 
Familial melanoma Melanoma plot 9 71, 77, 78 
Pancreatic carcinoma 
Multiple endocrine neoplasia type | Parathyroid adenoma/hyperplasia —t 11 107 
Pancreatic islet cell tumours 
Anterior pituitary adenoma 
Adrenal cortical adenomas 
Carcinoid tumours 
Neurofibromatosis type 1 Schwannomas NF-] 17 105 
Sarcomas 
Gliomas 
Neurofibromatosis type 2 Acoustic schwannomas merlin§ 22 108, 109 
Meningiomas 
Gliomas 
von Hippel-Lindau disease Basai cell carcinomas VHL 3p 110, 111 
Haemangioblastomas 
Familtal retinoblastoma Retinoblastoma RB 13 112 
Osteosarcoma 
Rhabdomyosarcoma 
WAGR** Wilms’ tumour WTIt4 lipi3 113 
Beckwith- Wiedemann syndrome Wilms’ tumour —} llp15 113, 114 
Adrenocortical caneer 
Hepatoblastoma 
Rhabdomyosarcoma 
Neuroblastoma 
Gorlin’s basal cell nevus syndrome Basal cell carcinomas PTC 9 104 
Phaechromocytoma 
Hereditary pancreatic cancer/ Pancreatic carcinoma DPC-1 and 13 115, 116 
hereditary pancreatitis DPC-4 18 117 





orm id ert AiR adakala Anes AAAA TEETER i rE ITT SH SAR a SrA rN naaa 


“also known as p53; talso known as MTS], p16" and CDKN2,; tgene not identified at present time; §candidate gene identified in a 
small number of neurofibromatosis 2 kindreds; **syndrome <onsisting inter alia of Wilms’ tumour, aniridia, genitourinary abnormalities 


and mental retardation: 77Wilms’ tumour gene. DPC, deletec in pancreatic cancer 
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Reference 


Genetic anomaly Fusion transcript Frequency (%) 
sarcoma, pPNET, Askin t(11;22}(q24;q12) EWS-FLI-I 42, 43 
a 44, 45 
(21;22)(q123q12) EWS-ERG ? >95 
t(7;22)(p22;q12) EWS-ETVI | 46 
t{(11:22Xp13;g12} EWS-WTi 2 49 
(2:13) g35;14) PAX3-FKHR 80 s2 
t{(1:13X{p36:q14} PAX7-FKHR 10--20 S7 
t(X;I8Xpli:gli} SYT-SSX1 95 118, 119 
Bo: SYT-SSX2 
Clear cell sarcoma” t(12;22}(q13;q12) EWS-AFTI 90 120, 121 
Myxoid chrondrosarcoma (9:22}(q22;q12) 50 122, 123 
Endometrial stromal sarcoma 1(7;17)(piS—21;g12-21) 50 124, 125 
Myxoid liposarcoma t(12;16)(qi3spih) TLS/FUS-CHOP i 126-128 
Well differentiated liposarcoma Ring and giant chromosomes 80 129 
Pleiomorphic liposarcoma Complex karyotype 90 129 
Dermatofibrosarcoma protruberans t(17;22}(q22:q13) ? 130 
Desmoid tumours Telomeric fusion; d 5¢g12-31) 38 131 






from metastatic melanoma. t, translocation; d, deletion 







leads to the overexpression of a novel tyrosine kinase 


termed anaplastic lymphoma kinase (ALK) located at 
2p23*** and is associated with good prognosis. 


A wide variety of other numerical and structural 
abnormalities are observed in NHL whose exact biological 
significance remains to be determined. Nevertheless, it is 
clear that NHLs with markedly abnormal karyotypes are 
associated with inferior survival”. 


genetics and diagnosis: small round blue cell 


Cyto 











nd blue cell tumours may present to almost any 
pecialty because primary sites include the orbit, 


facial sinuses, head and neck, chest, abdomen, pelvis, 
testis | limbs. This group of tumours includes the 
peripheral primitive neuroectodermal (pPNET) family, 


neuroblastoma, rhabdomyosarcoma and lymphoblastic 
lymphoma”. Although light microscopy combined with 
immunohistochemistry allows a specific diagnosis in the 
majority of cases, tumours with little evidence of dif- 
ferentiation continue to cause diagnostic dilemmas. 
Identification of tumour-specific chromosomal trans- 
locations may potentially help in differentiation of pPNET 
family and alveolar rhabdomyosarcomas. 

NET family of tumours includes tumours pre- 
viously identified as Askin tumours and Ewing's 
sarcoma’!, These tumours all express translocations 
involving the EWS gene located at chromosome 22q12 
(Table 2). Three translocations known as EWS-FLI-1°*, 
EWS-ERG and EWS-ETV1*™ affect more than 95 per 
cent of all tumours classified as pPNET. If the presence of 


a) 








specific cytogenetic translocations is to be the sine qua : 


non of this tumour group, effective diagnostic strategies 


must be available for their detection. This requires the 


availability of fresh tumour tissue for tumour cell karyo- 
typing. Diagnostic procedures, such as FISH using fresh 
tumour imprints’? and RT-PCR** using RNA extracted 








from h-frozen tumour material, may provide alterna- 
tive 1ods of diagnosing these tumours. These tech- 


re currently restricted to specialist centres, 
availability of stored tumour samples frozen at 


*Also known as malignant melanoma of soft parts. Identification of this cytogenetic abnormality will hel 


p differentiate these tumours 


—70°C may be particularly useful when diagnostic diffi- 
culties occur, 

Like the pPNET family of tumours, desmoplastic small 
round cell tumours have a characteristic translocation. In 
these tumours the Wilms’ tumour gene 1 at chromosome 
lip3 is fused with the EWS gene at chromosome 22q12”. 
These tumours are classically diagnosed on the basis of 
microscopic appearance combined with immunohisto- 
chemical evidence of epithelial, neural and muscle 
differentiation”. Fresh tissue may be helpful in diagnosing 
this difficult tumour, either by classical cytogenetic or 
RT-PCR analysis. Availability of stored fresh-frozen 
tissue is essential for establishing the frequency of this 
translocation in desmoplastic round cell tumours. If such 
studies demonstrate a consistent abnormality involving the 


EWS gene, it may improve our understanding of the | 


biology of this tumour and suggests that chemotherapy 
regimens similar to those used for the pPNET family of 
tumours could, perhaps, be more effective than other soft 
tissue sarcoma protocols. 


Cytogenetics and prognosis: rhabdomyosarcoma and 
neuroblastoma 


Rhabdomyosarcomas are soft tissue sarcomas which | 
exhibit variable evidence of skeletal muscle 
differentiation. Although well differentiated tumours with 
obvious rhabdomyoblasts containing visible cross- 
striations like those of mature skeletal muscle are 
relatively easy to diagnose, undifferentiated tumours are 
difficult to classify using conventional histological 
techniques. Histologically, rhabdomyosarcomas may be 
broadly divided into two subtypes, alveolar and 
embryonal. Tumours of alveolar subtype carry a worse 
prognosis than embryonal tumours’’**. However, 
differentiation of alveolar from embryonal tumours may 
be difficult because many tumours have only focal areas 
with classical alveolar cells. In addition, a solid alveolar 
variant which previously may have been diagnosed as 
embryonal has-been-identified recently”. 

Cytogenetic analysis of rhabdomyosarcomas has 
revealed several characteristic changes which may help the 
clinician, make a diagnosis. This is particularly important 





i 
hic h 
ik ae 9 














728 G. M. E. HUMPHREY, R. SQUIRE, M. LANSDOWN, A. MARKHAM and K. MacLENNAN 


because, in an attempt to improve long-term survival, 
patients with alveolar tumours receive more intense 
chemotherapy than those with an equivalent stage 
embryonal tumour. Cytogenetic analysis of alveovar 
rhabdomyosarcomas has revealed that nearly all tumours 
have one of two characteristic translocations, 
t(2;13)¢q35:q14) or t(1313)(p36;q14), which produce trans- 
criptionally active fusion proteins known respectively as 
PAX3-FKHR and PAX7-FKHR*™ >. These translocaticns 

may also be detected using FISH® or RT-PCR” 
technology. Although a specific gene abnormality 
associated with embryonal rhabdomyosarcomas has not 
been identified, approximately 90 per cent of tumours 
have loss of heterozygosity of chromosome 11p15, identifi- 
cation of which would support the diagnosis of embryonal 
subtype”. 

Histological appearance and measurement of urinary 
catecholamines are usually diagnostic of neuroblastoma. 
However, the disease exhibits marked differences in 
aggressiveness, mirrored by heterogeneous biological 
characteristics”. Tumours which are hyperdiploid appear 
to carry a better overall prognosis”, while deletion of 
chromosome 1p36:2-3 and amplification of the MYCN 
gene are associated with poor prognosis” These abnor- 
malities can be detected using cytogenetic, FISH and RT- 
PCR“ methods. In future, it may be possible to use less 
toxic chemotherapeutic regimens than are currertly 
employed for those with favourable biological 
characteristics. 


Genetics and screening: pancreatic carcinoma 


Pancreatic adenocarcinoma is the fifth most common 
cause of cancer death in the USA. Typically an aggressive 
carcinoma, it has an overall 5-year survival rate of less 
than 5 per cent. However, patients with small tumours 
(less than 2 cm) that are completely excised and have no 
evidence of disease dissemination or blood vessel invas:on 
fare better, with 5-year survival rates of 20 per cent’. 
An improved understanding of the molecular changes 
responsible for the development of pancreatic cancer may 
lead to novel strategies allowing diagnosis and treatment 
at an earlier stage in the disease process. 

Pancreatic carcinoma arises as part of defined genetic 
syndromes, namely hereditary pancreatitis”, ataxia 
telangiectasia”, hereditary non- polyposis colorectal cancer 
(HNPCC or Lynch syndrome II)’>* and familial atypical 
mole-malignant melanoma (FAMMM) syndrome” (Table 
1). However, patients with apparently sporadic pancreatic 
carcinoma are significantly more likely to have a close 
relative with the disease (78 versus 0-6 per cent in 
controls y7 n, 

The mechanisms by which hereditary genetic syndromes 
predispose to pancreatic carcinoma are gradually being 
elucidated. Patients with ataxia telangiectasia are thought 
to have a mutation in the DNA repair pathway which 
predisposes to accumulation of mutated DNA 
sequences”, The genetic mutations in HNPCC appear to 
predispose to tumour development by mutations in the 
human mismatch repair system” “8 In FAMMM, 
mutations of p/J6 may result in loss of normal contro! of 
cell division? 

Oncogenes were the first gene family identified in 
tumorigenesis. These genes are mutated forms of normal 
cellular proto-oncogenes which result in the gene being 
permanently switched on. In pancreatic carcinoma, ene 


member of the ras oncogene family, K-ras, is mutated in 
up to 85 per cent of tumours*'*’. Papillary and atypical 
forms have the highest frequency of mutations, whereas 
flat mucinous lesions have the lowest rate. The near 
universal occurrence of a specific gene mutation in pan- 
creatic cancer and the high frequency of mutation in 
lesions regarded as precursors of pancreatic malignancy 
are highly suggestive that changes in the K-ras gene are an 
early event in the neoplastic process. Development of 
diagnostic techniques to allow reliable non-invasive 
detection of asymptomatic tumours currently offers the 
best opportunity of reducing the mortality rate from this 
disease. Indeed K-ras mutations can be detected using 
PCR technology in pancreatic juice“, peripheral blood™ 
and stool samples”. Clearly, before the widespread intro- 
duction of screening for asymptomatic pancreatic carci- 
nomas is undertaken, objective evidence that this im- 
proves outcome must be available. Any benefit in terms of 
reduced tumour mortality rate must be balanced against 
operative mortality rates which average 6-4 per cent and 
morbidity rates which vary between 25 and 40 per 
cent G8 


Cytogenetics and cancer prevention: medullary 
thyroid carcinoma 


There is increasing interest in the influence of genetic 
factors in the development of malignancies in adult life. 
Some people carry germline gene mutations which pre- 
dispose them to development of a specific cancer or group 
of cancers (Table /). Although only a minority of people 
with cancer will have a well defined cancer syndrome, in 
5-10 per cent of families with cancer genetic predispo- 
sition will contribute to tumour development”. Family 
studies can add a great deal to our understanding of 
genetic alterations in cancer as the same genes are often 
involved in sporadic neoplasms. 

For families with multiple endocrine neoplasia (MEN) 
type 2, the potential to prevent death from medullary 
thyroid carcinoma (MTC) by detection of premalignant 
changes within the thyroid has been recognized for many 
years”, MTC may arise sporadically or as part of three 
well defined clinical syndromes: MEN types 2A, 2B and 
familial MTC (Table 3)". MTC develops from thyroid C 
cells, with development of C-cell hyperplasia preceding 
the appearance of MTC. The established screening pro- 
gramme for MTC requires yearly analysis of baseline and 


Table 3 Features of syndromes associated with development of 
medullary thyroid carcinoma 


Familial 
Clinical features MEN2A MEN2B MTC 
MTC All at risk AH at risk All at risk 
Age at onset Typically Typically Late onset 
15-70 years < 15 years 
Disease pattern Variable Aggressive Indolent 
Phacochromocytoma 50 50 — 


(%) 
Parathyroid hyperplasia/ 10-40 _ = 
adenoma (%) 
Inheritance AD, high AD, frequently AD 


penetrance new mutation 


MEN, multiple endocrine neoplasia; MTC, medullary thyroid 
carcinoma; AD, autosomal dominant 
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d fourth decades of life, recent reports from the- 
light disease occurrence in the first decade of- 
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detectable, 80 per cent have ‘benign’ C-cell 
a and multiple foci of microscopic carcinoma.: 
thyroidectomy patients with microscopic MTC. 
at risk of developing clinically detectable 


nt standard management of families with 
is unsatisfactory. In addition, it is wasteful of 
as on average 50 per cent of those screened are. 


advances in our understanding of the genetics. 
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cent of those currently being screened for development of 
MTC, hyperparathyroidism and phaeochromocytoma will 
be found not to be at risk. | 
Approximately 20 per cent of apparently isolated cases 
of MTC act as index cases for previously unrecognized 
MEN kindreds”. For patients presenting with thyroid 
nodules, where MTC remains part of the differential diag- n 
nosis, snap freezing fresh tumour at the time of excision 
may allow retrospective analysis of the RET gene if the 
diagnosis of MTC is confirmed. A simple algorithm for 
suggested management of patients who may have MTC is 
shown in Fig. 1. ae 
The genetic abnormalities for MEN2B and familial > 
MTC also reside within the RET gene although they 
involve different mutations. For families with MEN2B, 
in which the clinical behaviour of MTC is more aggressi 
and known to occur as early as the first year of life’ 
management should follow that for MEN2A, although 
prophylactic thyroidectomy may be. considered at a 
younger age. For familial MTC, the late onset and in- 
dolent nature of the condition may mean that geneti 
screening is unjustified. However, if required, the 
algorithm for MEN2A can be easily applied to this gran “ee 
of tumours. ee 










Cytogenetics and cancer prevention: breast and 
ovarian cancer 


Increasing public awareness of the possibility that breast 
and ovarian cancer may be inherited has been highlighted 
by the news media; as a result, patients and relatives will > 
undoubtedly approach surgeons to find out more about > 
individual risks. Clinicians involved in the care of such = 
patients should be aware of the advances in our | 
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understanding of tumour biology and risk of inheritance. 
While knowledge of the literature may provide the 
former, the latter requires the surgeon to have an active 
role in ensuring that relevant data for a given tumour are 
available for accurate genetic counselling. A careful 
clinical history, the age of onset and tumour type in first-, 
second- and third-degree relatives will help identify these 
who potentially have an inherited cancer risk. 

Mutations of the BRCA-/ gene located on chromosone 
17q2 can be identified in around 60 per cent of ovar-an 
and 40) per cent of familial breast cancers, although only 
1-2 per cent of sporadic breast cancers and 3 per cent of 
patients with ovarian cancer have a germline 
mutation’. It has been estimated that between 1 in 
300 and 1 in 800 are carriers of BRCA-/ mutations, with 
heterozygotes having an 85 and 63 per cent lifetime risk 
of developing breast and ovarian cancer respectively”. In 
addition, the presence of BRCA-/ gene anomalies carmes 
a fourfold risk of developing colonic and a threefold risk 
of developing prostatic carcinoma. Mutation of a seccnd 
breast cancer gene, BRCA-2, seems to carry a similar risk 
to BRCA-1**"" and appears to be involved in the develop- 
ment of male breast cancer”. 

Although it is possible to perform germline analysis de 
novo for all patients with breast or ovarian carcinoma, this 
would place a considerable workload on genetic testing 
departments for relatively little gain. Knowledge of 
tumour genetic abnormalities allows a significant reduc- 
tion in the number of patients requiring germline analysis, 
although it undoubtedly still represents a significant 
workload and may have to be restricted to those who are 
identified as being at risk on the basis of family history. 
However, in the long term, availability of a large numer 
of frozen tumour samples for retrospective genetic 
analysis may allow more specific assessment of risk for 
those who come forward for prophylactic mastectomy or 
oophorectomy where family members have died from 
these diseases. 


Cytogenetics and cancer prevention: gastrointestinal 
malignancy 


Tumours of the gastrointestinal system are among the 
most common tumours in man; although environmental 
influences have been clearly implicated, it has become 
increasingly apparent that there are also inherited risk 
factors. Familial adenomatous polyposis coli (FAPC)” 1", 
ataxia telangiectasia" and HNPCC’ ”* predispose to 
development of adenocarcinoma of the stomach. Ip a 
small number of families an autosomal dominant pattern 
of inheritance has been reported. The majority of gastric 
tumours are apparently sporadic. However, there is an 
excess risk of first-degree relatives developing gastric 
carcinoma when the proband is less than 50 years olc at 
the time of diagnosis, suggesting that an inherited risk 
factor may exist in these families’. Although structural 
and numerical abnormalities of a number of chromosomes 
have been identified in gastric tumours, a germline 
mutation which would allow development of screering 
tests has yet to be recognized’™. 

Malignant tumours of the duodenum and small bowel 
are rare in comparison to malignancy of the colon. FAPC 
predisposes to the development of periampullary and 
small bowel carcinomas", Gorlin’s basal cell nevus 
syndrome to carcinoid tumours’ and neurofibromatos:s'” 
to neurofibromas and neurofibrosarcomas. Endoscepic 
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surveillance of those known to carry the mutations 
characteristic of these conditions may be of value in 
detecting asymptomatic (early stage) disease. 

The general population has a 6 per cent lifetime risk of 
developing colon cancer. The vast majority of these 
tumours are sporadic, with hereditary polyposis syn- 
dromes accounting for approximately 1 per cent and 
HNPCC for 5-10 per cent. Currently all members of 
families known to have FAPC are screened for the 
appearance of polyps during the second to fifth decades of 
life, although the autosomal dominant pattern of 
inheritance means that only 50 per cent are at risk of 
developing the disease. FAPC is associated with abnor- 
malities of the adenomatous polyposis coli gene (APC) 
located at chromosome 5q21"", offering the possibility of 
germline screening for members of kindreds with familial 
polyposis coli. Gardner’s syndrome and possibly Turcot’s 
syndrome are other hereditary polyposis syndromes 
associated with abnormalities of the APC gene” for which 
genetic screening may also be possible. 

HNPCC accounts for the majority of inherited colonic 
carcinomas. The genetics of this hereditary syndrome are 
gradually being elucidated, with four candidate genes 
identified ™® (Table 1). Those known to be at risk of 
developing colonie carcinoma require regular screening by 
endoscopy. Again, an autosomal dominant mode of trans- 
mission means that only 50 per cent of those screened are 
actually at risk of developing the disease. Identification of 
specific gene abnormalities may allow targeting of 
screening programmes to those known to carry the 
mutated gene, and may in the future allow prophylactic 
colectomy at an earlier stage in the disease process. 


Conclusion 


Over the past decade there have been considerable 
advances in tumour molecular and cytogenetic analysis 
which may help in the diagnosis, treatment and pre- 
vention of cancer. Cytogenetic analysis of tumour material 
has identified specific translocations in many rare 
sarcomas (Table 2). The identification of diagnostic 
chromosome translocations in histologically un- 
differentiated tumours may support a diagnosis which is 
doubtful on histological grounds alone, or may lead to a 
reconsideration of the histological diagnosis. In addition, 
cloning of the breakpoints involved in lymphoma- and 
sarcoma-associated translocations opens up new 
opportunities for molecular diagnosis and detection of 
minimal residual disease. Tumour cytogenetics ts likely to 
play an increasingly important part in directing cancer 
therapy. However, most techniques currently available for 
cytogenetic analysis are only suitable for use on fresh 
tumour material. Surgeons should consider the impli- 
cations of routinely placing tumour samples in formalin 
before sending them to the pathology department. 

The United Kingdom Children’s Cancer Study Group 
(UKCCSG) has recommended for many years that any 
tumour arising in childhood that is biopsied or excised 
should be submitted for cytogenetic analysis, cryopreser- 
vation and routine histological analysis. To ensure that 
UKCCSG recommendations are carried out, all surgeons 
operating on children with potential tumours should make 
appropriate arrangements with their pathology depart- 
ment before tumours are excised. 

For adult patients the situation is much less clear. For 
families with a known cancer predisposing syndrome 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 725-734 





(Table 1) tumour material should ideally be submitted for 










cytogenetic analysis and cryopreservation. When a tumour 
is likely to be a sarcoma, cytogenetic analysis may prove 
invaluable in making a diagnosis (Table 2) and submission 
of fresh tumour tissue should be considered. 


cal specimens require to be divided so that 
s can be submitted for cytogenetics and cryo- 
ation, as well as for routine histological analysis. 
ect handling of tumour samples is essential for 
servation which will allow analysis by RT-PCR, 
and for cytogenetic analysis by karyotyping or FISH on 
tumour imprints, the pathologist requires advanced 
warning. In the operating theatre, tumour samples should 
not be placed in formalin. Instead they should be sent dry 
or wrapped in foil (not filter paper which induces 
dehydration artefacts) for the immediate attention of the 
pathologist. Undue delay in cryopreservation must be 
i at all costs, as RNA used for RT-PCR analysis is 
degraded in samples left at room temperature, 
facilities for handling specimens for long-term 
servation and cytogenetic analysis are not 
re paienn should be referred toa centre where 








I from most patients with carcinoma at ie present 
time would impose impossible pressures on pathology and 
genetic resources. The benefit would, in any event, be 
uncertain as at present most genetic events associated 
with tumour development appear not to be inherited. 

As our knowledge of tumour biology increases, more 
sophisticated cytogenetic and molecular analysis of human 
tumours will be needed; provision of facilities outside 
specialist institutes will have to be considered. 
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Bat keround Application of laparoscopy to the resection of malignancy has been followed by a 
literature describing cases of metastatic involvement at laparoscopic port sites. These include 
patients who underwent surgery for early stage carcinoma and instances following laparoscopic 
procedures during which tumours were not dissected. 

Methods Recently published clinical and experimental studies, and case reports related to this 


problem are reviewed; their relevance is discussed. 

Results Experimental studies incorporating bench top and large animal models have confirmed that 
tumour cells may be redistributed to port sites during laparoscopic surgery either directly from 
contaminated instruments or indirectly via the insufflation gas. Small animal models suggest that 
the incidence of wound metastasis is increased following conventional laparoscopic surgery, and 





that it may be decreased by gasless laparoscopy or helium insufflation. This evidence suggests that 





or immune factors acting at the wound site. | 


the development of port-site metastases depends not only on the physical redistribution of tumour 
cells but also on the specific insufflation gas used, possibly because of influences on local metabolic 


Conclusion Further research in this area is urgent. Until the issue is better understood, patients 
undergoing laparoscopic surgery for malignancy should be entered into clinical trials. 


hiiaran 





Since ‘dhe first report of metastasis to a laparoscopic port 
site by Débrénte et al.' in 1978, it has become increasingly 
clear that the laparoscopic manipulation of both abdomi- 
d thoracic malignancies may be followed by 
sis to surgical access wounds. Whether this is more 
lowing laparoscopic than open surgery is contro- 













versial’ *. However individual case reports, as well as the 
Esu: f recent experimental studies™’, suggest that this 
problem is significant. 

‘A critical review of the issue is warranted, as 
laparoscopic techniques, while attractive in terms of 
cosmesis, shorter hospital stay and reduced postoperative: 
pain”, cannot be justified if they result in an incidence of 
recurrent malignant disease in surgical access wounds 
which compromises long-term outcome. Wound seeding 


of a potentially curable malignancy is a disaster which may 
change a curable condition into an incurable one. 
Furthermore, recurrence after palliative laparoscopic 
resection may compromise quality of life. Consequently, 

surgeons have expressed concern about the appro- 





priateness of the application of laparoscopic techniques to: 


the surgical treatment of malignancy?" 
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Evidence from clinical cases 


Since 1978, in excess of 100 reports of metastasis to 
laparoscopy wounds have appeared in the surgical and 
gynaecological literature’. These include instances of 
metastasis following diagnostic laparoscopy or laparo- 
scopic resection of carcinoma of the gallbladder**"*, 
ovary’! pancreas*!’, colon'’*’, bladder”, stomach” 
and liver”. Of concern are reported instances of 
metastasis following laparoscopy when it has been 
documented that the primary tumour was not manipu- 
lated during the procedure’”* as well as metastasis follow- 
ing laparoscopic colectomy for Dukes A colonic 
lesions” %, mucosal gallbladder cancer® and carcinoma i 
situ’ (Tables 7 and 2). It is also important to realize that 


this problem is not exclusive to laparoscopy; it has also. ee 


been associated with thoracoscopic cancer resection??? t? 

Following the early case reports, Nduka et al.’ published | 
the first review of the problem in this Journal in 1994, 
describing a collected series of 20 cases, all adenocarci- 
nomas. Wibbenmeyer et al.? in 1995 reviewed a population 
undergoing laparoscopic cholecystectomy and reported a 
1 per cent incidence of gallbladder cancer in the patient 
group studied. Laparoscopic cholecystectomy was 
associated with an increased risk of dissemination and 


Table 1 Case reports of port-site metastases developing following laparoscopic surgery without tumour manipulation 





Reference Year 


Siriwardena and Samaryji’ 1993 
Watson!” 1995 
Nieveen et al.” 1996 
Jorgensen et al.” 1995 


Procedure 


Laparoscopic cholecystectomy 
Laparoscopic gastroenterostomy 
Diagnostic laparoscopy 
Diagnostic laparoscopy 


Tumour type 


Pancreatic adenocarcinoma 
Pancreatic adenocarcinoma 
Pancreatic adenocarcinoma 
Pancreatic adenocarcinoma 


1996 Diagnostic laparoscopy Pancreatic adenocarcinoma 
1996 Diagnostic laparoscopy Stomach adenocarcinoma 
1996 Diagnostic laparoscopy Liver tumour 
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Table 2 Case reports of port-site metastases developing 
following laparoscopic excision of an early ‘curable’ tumour 


Reference Year Tumour type Stage 

Prasad eral 1994 Colon adenocarcinoma Dukes A 

Laurey eral! 1994 Colon adenocarcinoma Dukes A 

Fingerhut” 1995 Colon adenocarcinoma Dukes A 

Shepnerd 1994 Ovarian carcinoma ‘Borderline’ 
et al” 

Fry er al.” 1995 Adenocarcinoma of lung T, N, My 

Nduka eral’? 1994 Gallbladder carcinoma ‘Non-invasive’ 

Perracchia 1993 Oesophageal carcinoma  T, N, My 


etal” 


diffuse peritoneal seeding of tumour, compared with 
historical experience with open cholecystectomy. A retro- 
spective analysis of 219 patients with ovarian cancer was 
reported by Kruitwagen et al” in 1996. Seven of 43 of 
these patients developed tumour secondaries at port sites 
following a preliminary diagnostic laparoscopy. Martinez 
et al.’ also reviewed the clinical literature in 1995. Their 
series comprised 105 cases: diagnostic laparoscopy (five), 
laparoscopic cholecystectomy (42), gynaecological surgery 
(13). colorectal surgery (34), thoracoscopic surgery 
(seven) and urological surgery (four). 

Implantation of tumour following open resection of 
thoracic tumour is rare*'** and usually involves surgery for 
mesothelioma. Wound metastases following oesophagec- 
tomy are similarly uncommon”. Following the advent of 
thoracoscopic lung resection for malignancy, however, an 
increasing number of implantation metastases have been 
reported*’*'. In 1996 Downey et al.*' described 21 cases of 
wound dissemination of malignant tumours following 
video-assisted thoracic surgery. These occurred as a result 
of operation for both primary and secondary lung 
tumours. The majority of the port-site metastases were 
adenocarcinomas, although squamous cell carcinoma, 
small cell carcinoma, medullary carcinoma of the thyroid 
and melanoma were also recorded. Port-site metastasis 
has also been reported following minimally invasive oeso- 
phagectomy t”, 

The incidence of tumour involvement of the laparotomy 
wound m patients undergoing open colectomy for 
carcinoma is less than 1 per cent according to beth 
Hewett and Baxter and Hughes et al”. Reilly et al, in 
a prospective study of 1711 patients undergoing open 
colon cancer resection, found the incidence of this 
complication to be 1-5 per cent. By contrast, both Wexner 
et al” and Prasad et al” estimate that the incidence of 
wound metastasis following laparoscopic colectomy is 
approximately 4 per cent. However, all of these estimates 
are crude and, in the absence of better data to define beth 
the actual number of port-site recurrences in the com- 
munity (numerator) and the number of laparoscopic 
resections (denominator), the exact incidence rema:ns 
unknown. Because of the limitations of data collection 
methodology (perhaps with the exception of that of Reilly 
et al), it is possible that historical estimates of the 
incidence of wound metastasis following open surgery 
have been underestimated. 


Clinical presentation of port-site metastases and 
prognostic significance 

The period between laparoscopic surgery and the clinical 
finding of a wound metastasis varies. It may occur as early 


Table 3 Interpretations of port-site metastasis 


The incidence of metastasis is similar to that associated with 
open surgery 

Metastases are more common following laparoscopy, but reflect 
the preoperative prognosis of the tumour. They do not 
adversely affect outcome 

Metastases occur in patients who might otherwise have expected 
to have been disease free following open surgery. Prognosis is 
adversely affected 


as 7 days after operation", but most lesions arise 
between 3 and 9 months later*'***!, Metastases typically 
present as hard, painful nodules at the previous site of 
one or more of the laparoscopic cannulas*™. Kruitwagen 
et al.’ assessed the effect of port-site metastasis on 
patient survival and found that the presence of a 
metastasis at the site of a trocar or paracentesis access 
wound correlated adversely (although not statistically 
significantly) with survival. This analysis was performed 
following adjustment of data for factors such as age, 
tumour stage, pre-existing illness and tumour histology. 

It has been proposed that the development of port-site 
metastases correlates with the aggressiveness of the 
primary tumour and/or its stage'’*’, i.e. it is a prognostic 
indicator which is independent of the surgical approach 
(Table 3). However, laparoscopic surgery for tumours with 
low metastatic potential, such as a borderline ovarian 
tumour” or Dukes A colon carcinoma’, has resulted in 
this phenomenon, suggesting that outcome may be 
adversely affected (Table 2). 


Experimental models 


A number of experimental studies which seek to improve 
understanding of port-site metastasis have been reported 
recently. The models are usually one of three types. In 
vitro studies may be used to evaluate cell movement 
during laparoscopy**"’. These models are somewhat 
artificial and it is difficult to extrapolate results obtained 
in a rigid plastic pseudoabdomen to the clinical setting. 
Animal models are more analogous to clinical situations. 
Large animals (usually pigs) have been used to test for 
cell movement during laparoscopy using either radio- 
labelling techniques or micropore filters combined with 
cytological examination**. While the volume of the pig 
abdomen closely resembles that of the human, the lack of 
native tumour lines precludes testing for the endpoint of 
tumour growth. Nevertheless, these models may be useful 
for studies which map the intraoperative movement of 
tumour cells during laparoscopy. 

Small animals (mice, rats, hamsters) have also been 
used, Inbred, immune competent strains with native 
tumour lines? ®, or immune compromised strains with 
human cancer cells“, allow the endpoint of tumour 
growth to be tested. While the peritoneal cavity is much 
smaller than that of the human, these models can be used 
to examine variations in the laparoscopic environment 
rather than the simple mechanical manipulations tested in 
larger animals. 

Evidence from in vitro and large animal models 
confirms that tumour cells are delivered to port sites via 
the laparoscopic environment“. There is little doubt 
that direct spread by contaminated instruments can 
account for this, The role of tumour cells in aerosols 
causing indirect transfer to port sites is more con- 
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rsial. Such aerosols have been demonstrated in a pig 
but their occurrence alone is not adequate 
> that they are responsible for the development of 
metastasis®. Studies in small animal models have 
rated a threefold to fivefold increase in the 
e of wound metastasis following laparoscopy with 
dioxide compared with laparotomy’, and adverse 
of tumour growth following carbon dioxide 
peritoneum”. 










Effect of laparoscopy on tumour growth 


It is. ‘believed that primary tumour growth rates are 
influenced by the degree of operative traumas*"*, largely 
through the depressant effect that the latter exerts on 
systemic immunity“, Laparoscopy, because it creates 
less access-related trauma, may cause less suppression of 
function and so be less likely to facilitate tumour 
growth’, Allendorf et al support this concept. 
monstrated in a mouse model that tumour cells 
ed into the dorsal skin grow more easily and 
ely after laparotomy than after laparoscopy with 
dioxide insufflation. This suggests a benefit in 
f laparoscopy in the treatment of malignant con- 
However, it is important to note that this study 
d only extraperitoneal tumour growth: 
ngly, when Griffith et al.” investigated the effect 
of surg y on immune function by examining the effect of 











hot 


cytotoxicity, ‘ee found a alar degree of immune 
suppression in both groups. 

Others have used a rat model with the introduction into 
the peritoneum of free cancer cells to show that. while the 
of a port may predispose to port-site metastases, 
ence of a pneumoperitoneum does not in itself 
the implantation of free cancer cells“. In this 
owever, insufflation was for only 10 min, which 
e time that pneumoperitoneum had to exert any 
adverse effect. In contradistinction to this, Voltz 
ave demonstrated that the induction of a carbon 
pneumoperitoneum results in an increased 
rate of intraperitoneal tumour cells, and alse 
; both the number and size of intra-abdominal 
metastases. This suggests that laparoscopy might result in 
a worsening of prognosis compared with laparotomy. 
Mathew. et al.’ demonstrated increased growth of a 











lacerated ‘primary’ tumour following laparotomy com- 


pared with laparoscopy, but significantly fewer wound 
metastases. It remains to be proven that the systemic 
i ogical benefit of the laparoscopic approach has 
| merit as it is possible that adverse local factors 





associated with laparoscopy lead to early tumour. 


recurrence in wounds. 


Mechanisms of metastasis 


Several possible explanations for the occurrence of port- 
site metastases have been proposed; it is likely that the 
aetiology is multifactorial (Table 4). Most contributing 


factors seem specific to the laparoscopic environment, 
although evidence supporting current understanding of 
this problem has been derived exclusively from animal 
s$ (Table 5). Cells may implant in wounds because. 





of direct contact with contaminated laparoscopic 
instruments?***”, Frequent changes of instruments may 
predispose to this*“, and extraction of the tumour 





Table 4 Possible mechanisms which lead to port-site metastasis 


Mechanical 
Direct contamination ot 
Seeding during extraction of tumour through a small wound 
Seeding by contact with instruments contaminated with 
tumour cells 
Indirect contamination 
Seeding into the wound during episodes of desufflation of 
the pneumoperitoneum 
Cells exist in an aerosol and are transferred to wounds and 
ports without direct contamination (chimney effect) 
Metabolic/immunological 
Seeding occurs in both open and laparoscopic wounds, but 
metastases are more likely after laparoscopy because of 
locally acting immunological and/or metabolic factors 
Haematogenous 
Seeding by haematogenous spread during surgery 





Table 5 Information obtained from experimental models 





in vitrofex vivo studies | 
Ports and instruments are easily contaminated with tumour — 
cells during laparoscopic surgery by direct contact” 
Tumour cells existing in aerosols have not been 
demonstrated” 
Large animal studies 
Ports and instruments are easily contaminated with tumour 
cells by direct contact t5 
Tamour cells in aerosols have been demonstrated in some 
studies” 
Small animal studies 
Laparoscopy is associated with less growth of ‘primary’ 
tumours, and less overall immune suppression* 
Carbon dioxide pneumoperitoneum results in adverse patterns 
of iis alae pee tumour growth“ 
The likelihood of wound metastasis is increased three to five 
times by carbon dioxide pneumoperitoneum® 
Wound metastasis is less likely following gasless 
laparoscopy” 
Helium laparoscopy may reduce the risk of wound 
metastasis” 





through a port wound may lead to coating of the port site 
with viable tumour cells***°°, This may be particularly 
relevant when extracting a relatively large tumour through 
a small access wound, where traumatic manipulation of 
the tumour may predispose to a substantial release of 
cells. It has also been suggested that direct contact 
between the abdominal wall and tumour may occur during 
periods of temporary loss of pneumoperitoneum**. 

The indirect spread of tumour cells to surgical access 
wounds has also been proposed as an explanation for the 
phenomenon. Viable tumour cells are liberated into the 
peritoneal cavity during the resection of malignancy by 
conventional techniques’ and many believe that, in the 
presence of a pneumoperitoneum, these exfoliated cells 
can be carried in an aerosol to implant in the laparoscopy 
access wounds. Implantation of exfoliated cells has been 
demonstrated to occur during open surgery*”*’. Laparo- 
scopic techniques are inherently less dextrous than open 
surgery and this may predispose to an increased burden of 
exfoliated tumour cells. 

Evidence from clinical case reports suggests that neither 
instrument contamination nor direct implantation of 
exfoliated tumour cells is likely to be the sole mechanism 
for this phenomenon. Port-site tumours have been 
reported at sites where direct contamination is impro- 
bable, and in cases in which the primary tumour was not 
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manipulated. Watson’? has described the development of 
multiple abdominal wall metastases from a pancreatic 
carcinoma after laparoscopic gastroenterostomy. In this 
instance the theory of direct implantation is not feasibie 
as the lesser sac was not opened and the tumour was not 
manipulated. A similar case following laparoscopic chole- 
cystectomy was reported by Jorgensen et al.” 

Haematogenous spread of tumour from the primacy 
lesion to the port site has also been proposed, but this is 
an unlikely mechanism. Murthy et ai. have demonstrated 
that, when tumour cells are injected intravenously, wound 
metastases are rare, although they do arise at sites of 
intra-abdominal surgical trauma. It is possible that the 
positive pressure environment in the peritoneal cavity 
during pneumoperitoneum, along with the spillage of 
cancer cells into the peritoneal cavity and on to rew 
surfaces, may lead to viable tumour emboli entering the 
circulation. However, if this were the case, one would 
expect an increased rate of tumour metastasis to the usual 
sites of secondary involvement as well as to access 
wounds. 

Local factors at the sites of port placement may 
contribute to the localization of tumour metastases. It is 
known that tumour preferentially spreads to recently 
traumatized tissues and that malignant cells grow more 
easily in areas of high cellular proliferation”. While 
the intact peritoneum is resistant to tumour cell im- 
plantation’**, the port site provides a localized peritoneal 
breach and an area of high cellular proliferation 
associated with the healing wound. The associated local 
release of inflammatory regulators™ S may generate an 
environment which facilitates the subsequent development 
of tumour metastasis. This mechanism alone, however, 
does not provide a complete explanation for an increased 
incidence of port-site metastases associated with laparo- 
scopic surgery. It is, however, possible that small wounds, 
such as those created by laparoscopic trocars, produce a 
different environment for healing than large laparotomy 
wounds. The immunological or inflammatory response in 
these two different types of wound may be dissimilar. 


Pneumoperitoneum-specific factors 


A major difference between an open laparotomy and a 
resection performed laparoscopically can be found in the 
provision of access space for both vision and operate 
manipulation. For laparoscopy this is generally achieve 
by the creation of a pneumoperitoneum, involving the 
introduction of gas under pressure into the peritoneal 
cavity. Factors specific to the pneumoperitoneum which 
may play a role in the development of port-site metastases 
include mechanical effects of gas under pressure, 
potential metabolic and immunological effects due to the 
insufflating gas, alterations in peritoneal humidity, stretch- 
ing of the abdominal wall and peritoneal lining, possible 
electrostatic interactions with trocars and pressure—flow 
effects related to the use of insufflating gas. 

Nduka ef al’ have suggested that the pneumo- 
peritoneum acts as a closed system through which air- 
borne particulate matter must circulate, whereas durmg 
open surgery this particulate matter tends to be drawn 
away by the theatre ventilation system. This may result in 
‘trapping of viable tumour cells by moist peritoneal 
surfaces”. A so-called ‘chimney phenomenon’ has aiso 
been proposed”. This invokes the development of a 
Venturi effect, whereby the insufflation of carbon dioxide 


causes turbulence which displaces tumour cells. These 
cells are concentrated from an aerosol as a result of the 
leakage of carbon dioxide alongside port sites. This results 
in tumour implantation****". Tumour cells from 
aerosols may adhere to ports via attractive forces (electro- 
static or molecular) or be deposited on them from 
instruments. When a port is removed, these tumour cells 
may be wiped off and deposited within the port-site 
wound. It is also possible that carbon dioxide gas under 
pressure dissects between tissue layers at the port site, 
thereby causing additional trauma and allowing tumour 
cells to lodge between muscle, fascial and peritoneal 
surfaces. 

The presence of a pneumoperitoneum also results in 
stretching of the abdominal wall. This may augment the 
release of inflammatory mediators, such as transforming 
growth factor alpha, which are involved in the healing of 
wounds and may also promote tumour prolifera- 
tion 774, It is possible that alterations to pressure and 
flow rates during laparoscopy could affect a series of 
complex local and systemic metabolic and immune 
responses which may in turn facilitate tumour survival and 
implantation. 


Influence of specific insufflation gases 


Experimental studies using small animal models have 
demonstrated that the incidence of wound metastasis ts 
reduced by eliminating carbon dioxide insufflation by 
using gasless laparoscopy”. Watson et al. suggest that 
the incidence following gasless laparoscopy is similar to 
that following laparotomy. These experiments imply that 
an effect specific to laparoscopic insufflation accounts for 
the increased incidence of wound metastases proposed 
from clinical reports. Most studies have utilized carbon 
dioxide as the insufflation gas with the assumption that 
the physical effects of carbon dioxide pneumoperitoneum 
account for wound metastasis. However, three recent 
experimental reports’ detail the effect of different 
insufflation gases on tumour behaviour during laparo- 
scopy; the data are somewhat conflicting. Jacobi er al.’ 
report a series of in vitro, in vivo and ex vivo experiments 
using a rat model and colonic tumour line. While the 
insufflation of carbon dioxide resulted in greater tumour 
growth than that of a control group, helium had no 
tumour enhancing effect. Dorrance et al.”, however, using 
a rat tumour cell line, report that the promotion of 
tumour growth by laparoscopy is independent of the 
insufflating gas; this study used an aggressive breast cell 
cancer line which may have minimized differences 
between the treatment groups. Neuhaus et al.” compared 
carbon dioxide, helium, nitrous oxide and compressed 
air as insufflation gases to facilitate the laparoscopic 
laceration of an implanted solid tumour in a rat model. 
The incidence of port-site metastases was significantly 
reduced in rats undergoing helium insufflation, compared 
with the other groups. Because helium is an inert gas 
which generates no adverse metabolic effects”, this 
study suggests that the development of port-site meta- 
stases may be influenced by metabolic determinants as 
well as the physical redistribution of tumour cells by the 
laparoscopic environment. 

Voltz et al." have demonstrated that the pneumo- 
peritoneum results in significant mechanical, ventilatory, 
cellular, hormonal and immunological changes, and that 
these are influenced by intra-abdominal pressure, the 
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on gas used and the duration of insufflation. The 
adverse effects identified include severe acidosis 
the peritoneal surface and the underlying 
ve. tissue, 
and the release of various mediators such as 
n. The severe acidosis generated by carbon 
pheumoperitoneum, combined with raised intra- 
al pressure, may impair macrophage function”, 
fflation of carbon dioxide has also been shown to 
ise intraperitoneal macrophage activity and 
ss immunological responses in CD-1 mice, compared 
with laparoscopy with air insufflation”. Supporting this, 

al.” recently noted that carbon dioxide can 
ly inhibit the ability of peritoneal macrophages 
to secrete inflammatory cytokines, particularly lipopoly- 
saccharide-stimulated tumour necrosis factor and 
interleukin 1. This effect was not noted with air or helium. 
Carbon dioxide i is also irritant to the peritoneum and this, 










via the release of inflammatory mediators such as 
transforming growth factor alpha, may favour tumour 
implantation at the raw peritoneal surfaces created by 


py access ports”, 





” many ein cage sessions pes 
strategies. These include port-site protection", the use 
of prophyi actic tumoricidal agents> 5, wound ‘sterili 
“ and gasless laparoscopy”. 

-site protection involves the use of plastic bags or 
wound protectors to prevent direct contact between a 













ed specimen and the port site". It is also sensible 


traumatic manipulation of tumours which may 
our cells into the peritoneal cavity, and to ensure 
incision through which the specimen is retrieved 
enough to avoid further inadvertent shedding of 
cellsi+, As clinical cases have been reported in 
mour recurrence has occurred at port sites other 
se used to deliver the tumour, this strategy alone 
y to prevent all port-site tumours. 

se of tumoricidal agents to destroy viable intra- 
al cells and so prevent their implantation was 
proposed for open surgery more than 30 years 
has more recently been suggested as a strategy to 
port-site metastases*’***. Tumoricidal agents may 
be delivered by parenteral or intraperitoneal routes -8 
The eff ficacy of intraperitoneal chemotherapy at the time 
of surgery for gastric and ovarian cancers has been 
rated for conventional surgery”. Lavage of the 
peritoneal cavity with large volumes of 0: 9 per cent saline 
iso been proposed” as a preventive strategy. At 
present no experimental or clinical evidence has been 










published to support the routine use of tumoricidal agents 


during laparoscopic surgery. 


The excision of laparoscopic port sites following proce- 


dures which involve malignancy has been advocated*". 


The disadvantage is that it may negate a principal benefit. 


of minimal access surgery, namely small wounds. It is also 


not certain that the resultant wounds would be any less 


likely to become involved with metastatic tumour than 
the original ones. The use of low-energy carbon dioxide 
laser light has been described for the ‘sterilization’ of 
my fields to prevent wound recurrence. This has 









also n proposed for use in laparoscopic surgery, 
although supporting data are yet to be published’. 


disturbances in electrical surface 
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Gasless laparoscopy, which provides laparoscopic 
access without positive pressure pneumoperitoneum, is 
feasible”. However, existing devices used to maintain a 
working space give rather poor access in the flanks, 
making colonic mobilization awkward during laparoscopic 
colectomy. Nevertheless, because experimental evidence 
suggests that avoiding pneumoperitoneum may signifi- 
cantly reduce port-site tumours, this strategy (along 
with helium insufflation) warrants further investigation. 


Conclusion 


Recent evidence from clinical cases and experimental. 
studies confirms that the incidence of wound metastasis 
following cancer surgery is increased with the laparoscopic 
approach; its occurrence following treatment for early 
stage cancers suggests that prognosis may be adversely 
influenced. The problem occurs despite the apparent 
reduction in systemic immune suppression and primary 
tumour growth following laparoscopic treatment of cancer | 
in experimental models. It is likely that the mechanism of — 
wound metastasis is multifactorial. Laparoscopy can result — 
in the mechanical redistribution of tumour cells directly _ 
by spread from contaminated instruments and indirectly 
due to the mechanical effect of the insufflation gas. 
Metabolic and immunological factors specific to carbon 
dioxide insufflation, acting locally at the port site, may 
also be important. While experimental studies support 
further clinical investigation of the roles of gasless 
laparoscopy and helium insufflation in laparoscopic cancer 
surgery, a role for tumoricidal agents remains speculative. 
Until the issue of laparoscopy-associated wound meta- 
stasis is fully understood, laparoscopic cancer surgery 
should take place only within the context of clinical trials. 
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Background Upper gastrointestinal disease hes become an important aspect in the management of 
patients with familial adenomatous polyposis (FAP). 
Methods A review of the literature was carried out using Medline. Epidemiology, pathology and 


treatment options are considered. 


Results and conclusion Despite the fact that over 90 per cent of patients with FAP develop duodenal 
adenomas, only 5 per cent go on to develop cancer. In the absence of methods to detect who is at 
risk of cancer, all patients undergo regular endoscopic surveillance at present. Chemoprevention in 
the form of drug therapy may be the answer to controlling the disease. 


MAEAEA NANNA AAi litte ately cir AHAB EAEAN Aa ar Ten fe AAAA AAAA A lna A ial H ANIMAL MSHI ANNAA AANA Ta ayer ANAHEIM RAAT ASS 


Despite screening and prophylactic surgery significantly 
improving the survival of patients with familial 
adenomatous polyposis (FAP) their life expectarcy 
remains lower than that of the general population’; 
cancer, desmoid disease and the long-term consequences 
of surgery are the three main reasons. The upper 
gastrointestinal tract is the commonest site of cancer after 
prophylactic colectomy, probably because the duodenum 
is the second commonest site of polyp development after 
the colon’, 


Historical aspects 


Gastric polyps in FAP were first described in 1895’ and 
duodenal polyps in 1904*°. The first description of a 
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duodenal cancer was in 1935”, gastric cancer not being 
reported until 1962’. In the 1960s interest in upper 
gastrointestinal polyposis grew", with Duncan et al” 
suggesting as early as 1968 that all patients with FAP 
should undergo regular upper gastrointestinal surveillance 
to detect polyps, at that time by barium radiology“. This 
view did not catch on, even when endoscopy was 
introduced in the 1970s. Indeed patients were only 
investigated if they had symptoms, such as abdominal pain 
or unexplained anaemia, or if they had presumed family 
preponderance for upper gastrointestinal polyps. When 
reporting retrospectively, various centres reported that 
approximately 50 per cent of their patients had duodenal 
adenomas (Table 1). In 1989 two groups” reported 
prospective studies showing a much higher incidence, with 
90 per cent or more patients with FAP having duodenal 
adenomas. Later studies have found somewhat less than 
this, but these studies have contained small numbers, or 


Table 1 Endoscopic surveillance of the upper stomach and duodenum 








No. of Duodenal Gastric No. with upper Type of 
patients adenomas adenomas gastrointestinal endoscope 

Reference Year screened (%) (%) cancer used Biopsies 

Yao et al.” 1977 i4 100 — 0 Forward viewing Lesions only 
Ranzi et al. 1981 9 66 44 0 Forward viewing Random biopsies 
Jarvinen ef al.’ 1983 3 48 12 2 Forward viewing Lesions only 
Burt et al“ 1984 li 63 9 0 Forward viewing, Lesions only 
Bulow ef ai." 1985 26 46 3 0 Forward viewing Lesions only 
Shemesh et ai." 1985 17 47 29 0 a Random biopsies 
Tonelli et al” 1985 24 58 12 0 Forward viewing Lesions only 
Kurtz et al” 1987 4] 20 0 0 Forward viewing Lesions only 
Sarre et al.” 1987 100 33 2 0 Side viewing Lesions only 
Alexander et al” 1989 18 50 on 0 Side viewing Lesions only 
Spigelman et al” 1989 102 92 5 0 Side viewing Random biopsies 
lida et al.” 1989 20 90 a i Side viewing Lesions only 
Seow-Choen et al.” 1992 25 20 4 0) Forward viewing Random biopsies 
Church et al” 1992 240 66 1 Q Side viewing Lesions only 
Goedde er al” 1992 30 67 17 3 Forward viewing Lesions only 
Bulow ef al.™ 1995 310 64 -— | Side viewing Random biopsies 
Sawada and Muto” 1995 35 40 26 I Side viewing Lesions only 

lida et al” 1996 23 9] — 0 Side viewing Lesions only 
Bertoni ef al.” 1996 25 T2 = 0 Side viewing Random biopsies 
Marcello et al” 1996 42 73 i4 4 Forward viewing Lesions only 
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were not prospective, or did not use side-viewing 
endoscopes with random biopsy. 


Epidemiology 


Adenomas tend to be noted in the duodenum 
approximately 15 years after colonic polyps occur?! ****, 
but this may simply reflect the time when they are sought. 
At presentation, clinicians tend (reasonably) to con- 
centrate on the large bowel manifestations, turning only 
to duodenal surveillance as patient’s age. 

Outside FAP, duodenal cancer is rare, with an inci- 
dence of 0:01-0:04 per cent in the general population”. 
Men are more often affected, usually in the sixth decade. 
Polyposis is associated with a high frequency of duodenal 
or periampullary cancer with estimates of between | and 
12 per cent, and men and women are equally affected. 
The average age at which the diagnosis of duodenal 
cancer is made is 50 (range 18-78) years!®3>33.37-40, 
approximately 10 years after the expected development of 
colonic cancer in untreated FAP”. Life-table analysis of 
222 patients who had undergone colectomy and ileorectal 
anastomosis showed a 3:35 relative risk of dying compared 
with the general population, upper gastrointestinal malig- 
nancy being the commonest cause’. Pauli et al.® estimated 
the periampullary cancer risk to be 100—200-fold greater 
than that of the general population, and Offerhaus and 
colleagues put the relative risk of duodenal adeno- 
carcinoma at 331 and ampullary carcinoma at 124. 

Gastric cancer risk is not increased in Western families, 
but is reported to be high in Japanese and Korean 
families with FAP. The increase in these countries is not 
simply related to the high background cancer rate, as 
patients with FAP have an observed:expected mortality 





Fig. 1 Polyp distribution. Overall representation of sites affected 
by upper gastrointestinal polyposis. O, Patient with fundic gland 
polyp(s); @, patient with adenomas. (From Spigelman et al. ”; 
reproduced with permission of The Lancet Ltd.) 


ratio for gastric adenocarcinoma of 3-43 compared with 
the general Japanese population*™. 


Polyp distribution and type 


Adenomas are distributed throughout the duodenum and 
small bowel, the majority being found in clusters around 
and distal to the ampulla of Vater**. Very few are found 
proximal to the ampulla compared with the number found 
in the second part of the duodenum. This distribution of 
polyps closely mirrors the pattern of mucosal exposure to 
bile (Fig. 1), an observation that has lead to studies 
relating bile metabolism to the pathogenesis of upper 
gastrointestinal polyps in these patients” (see below). 

The macroscopic appearance of duodenal polyps is very 
different to that of colonic polyps. The number of the 
former varies from none visible to over 100. They may 
present as multiple discrete adenomas (1-10mm in 





Fig. 2 Endoscopic view of the duodenum in familial 
adenomatous polyposis: discrete adenomas 





Fig. 3 Endoscopic view of the duodenum in familial 
adenomatous polyposis showing confluent adenomatous plaques 
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Fig. 4 Section from a biopsy of clinically normal mucosa showiag 
a microadenoma in the centre of the photograph. (Haematoxyl:n 
and eosin stain, original magnification X 30) 


Table 2 Staging system for severity of duodenal polyposis 


Duodenal disease grading (points) 





l 2 3 
No. of polyps 1-4 5-20 > 20 
Size of polyps (mm) 1-4 5-10 > 10 
Histology Tubular* Tubulovillous Villcus 
Dysplasia Mild Moderate Severe 





“Or hyperplasia, inflammation. Stage 0, 0 points; stage I, 1-4 
points; stage II, 5—6 points; stage III, 7-8 points; stage IV, 9-12 
points 


diameter) or as flat confluent plaques” (Figs 2 and 3). 
Sometimes no lesion can be seen and the only clinical 
abnormality is a prominent ampulla, or the mucosa may 
appear pale and seem to have a white covering which 
cannot be removed by rubbing”. Biopsies of apparently 
normal mucosa frequently show microadenomas (Fig. 4) 

Duodenal polyps are microscopically adenomas, 
Whereas most gastric polyps are histologically termed 
fundic gland. Duodenal adenomas that are small aad 
tubular with minimal dysplastic features are at least risk 
of undergoing malignant change. The severity of duodenal 
polyposis can be quantified using a staging system 
developed by Spigelman and colleagues* which relies on 
clinical and histological assessment of the duodenum to 
provide a four-stage scoring system. Stages I and II signify 
mild duodenal polyposis whereas stages III and IV signify 
severe disease (Table 2). 

Less than 10 per cent of patients have gastric 
adenomas. Although lesions which appear clinically to be 
polyps are found in the stomach of about 50 per cent of 
patients with FAP, these are mostly areas of cystic hyper- 
plasia’ on histological examination which, until recently, 
were thought to have no malignant potential'>*!. There 
has, however, been a single case report describing the 
development of a gastric carcinoma from an area of 
fundic gland polyposis®. When gastric adenomas are 
present there seems to be a greater amount of bile refiux 
on scintigraphic duodenogastric reflux scanning”. Adeno- 
matous polyps and malignancy have developed in all parts 
of the upper gastrointestinal tract, including the gall- 
bladder and biliary tree*’, suggesting that the entire 
intestinal epithelium is at risk in patients with FAP, 
especially areas exposed to bile*’. 


Natural history 


At St Mark’s Hospital only 10 per cent of 102 patients 
with FAP undergoing endoscopic surveillance have been 
shown to develop advanced (stage IV) duodenal poly- 
posis, while less than 20 per cent have very mild (stage I) 
disease. The remainder are divided equally between stages 
II and If. Of those patients who had repeat endoscopies 
(70 patients) over a mean of 40 (range 26-57) months, 
three developed duodenal cancer, having previously had 
advanced, but benign, disease. In seven patients the stage 
of duodenal polyposis also worsened (stage 0 to I in two 
patients, I to II in two patients, II to III in one patient, 
and III to IV in two patients). Patients with stage IV 
disease tend to be older, suggesting that duodenal 
polyposis is progressive. This is supported by prospective 
studies which have shown that the degree of polyposis 
worsens in 16-40 per cent of patients??*5°°!, The 
changes are more apparent clinically than when histo- 
logical assessment is taken into account. 

Histologically confirmed upper gastrointestinal malig- 
nancy has developed in 25 patients from 20 families with 
FAP seen at St Mark’s Hospital since 1925. Of these 
families, three had more than one member and one family 
had four members affected. The median age at which 
these cancers were diagnosed was 57 years and age at 
death was 58 years; these results are similar to those from 
the Mayo clinic’. Patients present with unexplained 
symptoms of weight loss, anaemia, jaundice or abdominal 
pain. When symptoms are present the median survival 
time is shorter, 5-2 months in the authors’ series. 


The adenoma-carcinoma sequence 


Sellner’ postulated from epidemiological results (differ- 
ences in age between presentation with benign and malig- 
nant neoplasms, the similar ratios by sex and similar 
relative distributions within the small bowel) that the 
adenoma-carcinoma sequence was equally valid in the 
small bowel and duodenum. Case reports of patients with 
FAP who had been noted to have adenomatous polyps in 
association with duodenal malignancies also exist”. 
Spigelman et al.™* examined a series of duodenal cancers 
in 47 patients with FAP and found remnants of adenoma 
as a component of, or adjacent to, the cancer in 45 of 
them. Villous adenomas were not surprisingly most 
commonly found in association with the cancers, high- 
lighting their associated increased cancer risk. 


Genetics 
APC mutations 


FAP is caused by germline mutations in one copy of the 
tumour suppressor gene, APC, localized to chromosome 
5q22>°. The gene contains 8538 base pairs and codes for 
a 300-kDa protein. There are 15 exons, 1-14 being small 
and exon 15 being much larger (6571 base pairs)”. The 
APC protein appears to affect cell adhesion through its 
association with the cadherin-binding protein, ß 
catenin**’. It is also thought to have a role in the 
cytoskeleton and thereby in cell division. 

Many argue that there is genotype—phenotype corre- 
lation in FAP®-®, Different mutations result in different 
lengths of the final protein product which are more likely 
to have a differential effect on the protein’s normal 
function. There are innumerable problems with demon- 
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ing a sure effect, not least because of difficulties in 
ely ascertaining the phenotype and in dealing with 
selection bias. For example, when counting polyps which 
should be counted and which ignored: macroscopic and 

y visible polyps, those seen with the assistance of dye 
r those seen at magnifying endoscopy or on 
logical examination? Does the resultant polyp count 
reflec the background absolute number or simply the 
ë growth fraction (the latter perhaps strongly 
influe ae n environmental factors)? T E difficulties 












the pos dy prospective! | Was a side-viowing endoscope used 
(the © 


aa i ice caveats, it is thought that colonic polyps 
are aa setae when mutations occur between codons 





1250. a 1464, but there may be miy segregation i in the 
duode i nce S periampullary e e oo of 


eli é that in upper Seal ees: e an may be 
additional factors involved, such as other modifying genes 
or diet, so that gene analysis may not predici those at 
greatest risk of upper gastrointestinal cancer. 


TP53 mutations 










precancerous lesions to cancer. Overexpression 
as been correlated with increasing severity of 
in colonic lesions’. The p53 protein can also be 
immunohistochemically, reflecting an increase 


intestinal tract cancers have been Saed for expression 
of p53°, and TP53 and K-ras status”. All cancers and 32 
per cent of adenomas expressed p53, the intensity of 
staining pee vi dysplasia. The rates of mutation 





5: oe cane with the anes of mutation 
suggesting functional inactivation of the gene maybe, once 
, due to an abnormal cellular environment, It is 





alert doctors to the need for more frequent reine 


Possible role of bile 


> distribution mirrors mucosal exposure to bile, 
suggesti ing a role for bile in duodenal adenoma devel op- 
H- Several mechanisms are possible: increased 
muco: | absorption of carcinogens, mucosal damage 
leading to reactive hyperplasia with cell proliferation and 
nereased risk of a mutation”, and supply of genotoxic 
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Carcinogens in bile 
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DNA adducts 
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Fig. 5 Schematic representation of the role of DNA adducts in 
adenoma formation 


compounds leading to second hit mutations of the APC 
gene (Fig. 5). 

DNA adducts are electrophilic molecules which bind 
covalently to DNA and, when not repaired, may lead to 
mutation and cancer. *P postlabelling detects DNA 
adducts and so acts as a fingerprint for the presence of 
mutating compounds, which may be of unknown compo- 
sition and be present in very small quantities”. Human 
bile forms four major and characteristic adduct spots 
when it interacts with DNA. Duodenal mucosal biopsies 
from patients with FAP show these characteristic spots in 
much greater quantities”, These adduct spots are not 
simply the result of poor DNA repair in patients with 
FAP because they are seen when animal small intestine is 
challenged with FAP bile” and when DNA is mixed with 
FAP bile in a test tube”. Control bile from patients with- 
out FAP produces fewer adduct spots under these con- 
ditions. Furthermore, transgenic mice containing a 
mutation in the Apc gene also have bile which produces 
the same adduct pattern when incubated with DNA in 
vitra”. When FAP bile is incubated with human cell lines 
in vitro some mutagens require metabolic activation and 
some act directly. Adduct labelling also appears to be pH 
sensitive between a narrow band at pH 4-5, leading to 
therapeutic possibilities for upper gastrointestinal polyp 
prevention or treatment of FAP using antacids (see 
below)”. 

Pure biliary acids do not produce DNA adducts”. Bile 
in vivo is a complex mix of many substances other than 
bile acids and the finding of characteristic adduct spots 
and excess amounts of DNA adducts in FAP lends strong 
support to the presence of a biliary mutagen activated at 
a low pH. Perhaps the finding of abnormal liver meta- 
bolism of some carcinogens in FAP by glutathione § 
transferase mu”, N-acetyltransferase and CYP 1A2”™ may 
go some way to explaining why polyposis bile is different. 

Bile acids themselves also interact with second 
messenger signalling systems which are activated in 
colorectal cancer and, perhaps, in upper gastrointestinal 
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cancer. One method is through the release of arachidonic 
acid and the production of prostaglandin E,”; a second is 
through the protein kinase system, known to be activated 
in colonic adenomas and carcinomas”. These signalling 
systems are closely involved in controlling cellular 
proliferation and so in tumour development. Studies in 
patients with FAP that have shown different concea- 
trations of individual bile acids, perhaps as a result of 
total colectomy and altered secondary bile acid meta- 
bolism, may mean that the above mechanisms might be 
important in upper gastrointestinal polyposis in FAP% 


Treatment 
Endoscopic surveillance 


Regular endoscopic surveillance at intervals of 6 montas 
of the retained rectal stump after leorectal anastomosis 1s 
routine to detect cancer and permit prompt treatment. As 
more about upper gastrointestinal disease In FAP is 
learned, the question of surveillance of the upper gastro- 
intestinal tract must be readdressed with respect to: 
patient comfort and through this acceptance of repeated 
examination, maximization of information through video- 
taped side-viewing endoscopy (which permits proper 
evaluation and recording of the ampulla, the mest 
commonly affected site“) with the generous use of 
biopsy, and the frequency of re-examination (which can 
only be considered in the light of therapeutic options). 
Duodenoscopy with a side-viewing instrument is often 
unpleasant for the patient. Given the need for repeated 
re-examination, these patients are not suitable for training 
of the inexperienced clinician as they may default from 
further follow-up (and may even refuse rectal surveillance 
in the future as well). Patients should be well sedated and 
examination should follow a routine (Fig. 6). Endoscopy 1s 


Sedate patient 
(midazolam 2-3 mg, pethidine 25 mg intravenously) 


Using side-viewing endoscope 


i 
H 


‘ 
Examine stomach 


i 
i 
$ 
H 
| 
j 


v 


Examine duodenum and video 
Examine ampulla, photograph and biopsy 
l 
| 
i 


Take five random biopsies 


Fig. 6 Suggested protocol for upper gastrointestinal endoscopy 
in patients with familial adenomatous polyposis 


relatively safe, although complications such as pancreatitis 
have been reported when multiple biopsies of the peri- 
ampullary area are taken”. 

Endoscopic ultrasonography may help when confronted 
by a huge or plaque-like polyp. Not only may it allow 
better selection of patients with invasive but operable 
lesions”, it may also show lack of invasion in some cases, 
permitting further follow-up examination in 6 months 
rather than open surgery”. 


Treatment options 


The aim is to control duodenal polyposis and thereby 
prevent the development of malignancy. The outcome 
after surgery for already established duodenal, peri- 
ampullary or pancreatic malignancy ts relatively poor. For 
example, the mean postoperative survival of patients with 
periampullary or duodenal cancer is 2 years for all stages 
of the disease. The best results of 85 per cent 5-year 
survival occur only if the lesion is confined to the 
sphincter of Oddi. 


Surgery. Surgical control by duodenotomy and mucosal 
excision of lesions seems at first sight a sensible pre- 
ventative precaution when confronted by advanced but 
not invasive duodenal polyposis”. Review of 12 patients at 
St Mark’s Hospital and the Hopital St Antoine in Paris 
with stage [IV polyposis, treated by duodenotomy and 
clearance, showed 100 per cent recurrence within 
13 months of surgery”. Although this is not surprising in 
view of the presence of microadenomas, it makes manage- 
ment of advanced but non-invasive duodenal polyposis 
uncertain. This is why a case can be made for endoscopic 
ultrasonography and, in the absence of evidence of 
invasion, further surveillance in 6 months. Alternatively, 
duodenal excision by pancreas-sparing duodenectomy” 
may be suggested but this, and the even more aggressive 
Whipple’s procedure, have such high associated morbidity 
and mortality rates that their application for benign 
disease may be questioned™*, 


Endoscopy. Endoscopic control of duodenal polyps by 
snare excision or diathermy might seem obvious and 
easy”. However, duodenal polyps are often confluent, flat, 
plaque-like lesions, rather than discrete raised polyps, 
making snaring almost impossible (Fig. 3). Repeated 
periampullary diathermy may scar and narrow the 
ampulla, potentially leading to pancreatitis, haemorrhage, 
and future difficulties with clinical and histological assess- 
ment. 


Photodynamic therapy. Photodynamic therapy (PDT) is 
a non-thermal means of inducing localized necrosis with 
light after administration of a photosensitizing drug. To 
treat gastrointestinal tract lesions, the photosensitizer 
must be given systemically, with the light delivered to the 
target area endoscopically. Good healing of PDT-treated 
lesions makes this approach at first glance attractive. 
However, although a range of photosensitizing drugs has 
been assessed by many groups, all have the drawback that 
patients may be left sensitive to bright light for several 
weeks after treatment™°’. Furthermore, treatment with 
PDT requires repeated application to remove all initial 
polyps followed by maintenance therapy. Photosensitivity 
and need for repeated treatment lessens the suitability of 
PDT. Even greater drawbacks, however, are the very 
superficial depth of necrosis achieved, the long illum- 
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1 time required to treat each lesion, and the large 
of lesions that need treatment in patients with 
important upper gastrointestinal disease”. 








4 plasma coagulation. 
is a method of non-contact electrocoagulation in which 


current is applied to tissue by means of ionized argon gas | 


(argon plasma) that can be delivered endoscopically”. 
Coagulation depth is limited to 2-3 mm, resulting in con- 
trolled tissue trauma and reduced risk of perforation or 
bleeding™. This technique may be of future use in FAP. 





Sulindac. Both retrospective and prospective clinical 
studies have suggested that non-steroidal anti-inflam- 
matory drugs (NSAIDs) may protect against gastro- 
intestinal cancer, an observation also made in animal 
studies"; the exact ‘mechanism of action is unknown. 
NSAIDs inhibit cyclo-oxygenase (COX) which converts 
arachidonic acid to prostaglandins, thromboxanes and 
prostacyclins. These prostaglandins may affect cell pro- 
liferation and tumour growth through activation of second 
messenger systems, as they have been found in significant 
quantities in several cancers, including adenocarci- 
s™, NSAIDs have also been shown to inhibit cell 
ion, presumably through their inhibitory affect 









are two COX enzymes in humans, COX-i and 
2. Animal studies in mice with mutations in the Ape 
gene S owed that polyp regression occurred when C ahi 2 





COX- a a key role in Ronse in an F AP 
animal model’. Most NSAIDs suppress both COX-1 and 
COX-2 activity and, although not specific in their action, 
appear to have an ny effect on tumour aah 











to be medic through COXA ‘inhibition, ie ‘there 
oh ; clinical value in the development of selective 


i e honn Gencit when using aoda to contd 
not only rectal’ and duodenal”, but also desmoid'”, 
disease. A randomized controlled trial of the effect of 


on duodenal polyps showed regression of early 
as’? but there was no reduction in the size of 


genetic hake ar as TPS3 aa which pe 
have made them unresponsive. Indices of cell prolifer- 
ation were > also reduced!?', Others have found in the 
rectun 








he drug results in recurrence of the Haoa 


However Winde et al", using sulindac suppositories, 
have claimed complete and long-term suppression with a 


low dose of 67 mg/day. Whatever the reality, it seems that 


large polyps are relatively unresponsive and cancer still 
occurs in patients with polyp regression'""°. 

Sulindac is the only medication so far which has shown 
any measurable effect on duodenal polyposis. Drugs such 


as calcium”, vitamin C'™ or starch'’ have been evaluated: 


in patients with FAP, but they have had no demonstrable 
effect on duodenal disease". There are several clinical 
trials currently under way examining the effects of various 
modified NSAIDs in the duodenum of patients with FAP. 


Anes: The observation that DNA adducts form at 
a more acid pH raises the question as to whether some 


Argon plasma coagulation - 
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form of acid lowering therapy might influence duodenal 
disease in FAP. One randomized placebo controlled trial 
is currently under way and should answer this question. 


Conclusion 


Surgeons treat the large bowel component in polyposis 
either by colectomy and ileorectal anastomosis or by 
restorative proctocolectomy. Thereafter, upper gastro- 
intestinal disease becomes an increasingly important 
problem in patient management. For large bowel disease 
there is a virtual 100 per cent risk of cancer if left un- 
treated, but for upper gastrointestinal disease only about 
5 per cent of patients will develop cancer, despite 90 per 
cent or more having adenomas. 

As the best management of upper gastrointestinal 
disease is not yet known, frequent surveillance seems 
inappropriate. Currently at St Mark’s Hospital endoscopy 
is commenced at age 25 years, with lesser degrees of 
polyposis being screened at intervals of 5 years. For more 
advanced disease, the screening frequency is increased, 
sometimes to intervals of 6 months. When confronted by a 
case of advanced duodenal polyposis the choice lies 
between continued surveillance or surgical clearance; 
there are substantial problems with either decision. 

The long-term answer surely lies with some form of 
drug therapy. At the moment modified NSAIDs and 
antacids are being tried, but in the future gene therapy"! 
may have a place, particularly if a delivery system via the 
biliary tree is devised. Port access through the gallbladder 
would allow liposomes containing normal APC to trans- 
fect cells mucosally exposed to bile, thus targeting the 
exact distribution of upper gastrointestinal adenomas. 
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tube and drainage. 


Background The advantages of pancreatogastrastomy over pancreatojejunostomy after 
pancreaticoduodenectomy are still debated. This study analyses the results of pancreatogastrostomy 
to identify factors that could influence immediate outcome. 

Methods During a 10-year period, 160 consecutive patients underwent a pancreatogastrostomy. There 
| per cent) with a mean(s.d.) age of 59(10) (range 
22-82) years; 27 patients were older than 70 years. The following parameters were assessed: 
mortality rate, morbidity, reasons for reoperation, length of hospital stay, duration of nasogastric 
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Results Hospital mortality rate was 3 per cent; overall morbidity rate was 30 per cent. The 
reoperation rate was 12 per cent, mainly because of bleeding at the pancreatic margin. Delayed 
gastric emptying occurred in 36 patients. The overall rate of pancreatic fistula was 2-5 per cent. 
Age, sex, indications for pancreatoduodenectomy, and the texture of the pancreatic remnant did 
not influence the occurrence of pancreatic fistula or delayed gastric emptying. 


Conclusion This study confirmed that pancreatogastrostomy is a safe procedure with low mortality 


and morbidity rates. 





Since 1990, several authors have reported a postoperative 
mortality rate of less than 8 per cent after pancreato- 
duodenectomy, and some have achieved nil mortality”, 
Surgical experience, patient selection and the decrease of 
postoperative morbidity undoubtedly represent the main 
factors explaining this dramatic reduction’. Given that 
morbidity is often related to the occurrence of pancreatic 
fistula”, it is essential to work towards the reduction of 










tly published studies!" have emphasized the 
es of pancreatogastrostomy although firm con- 
cannot be drawn because of the retrospective 
f the studies and/or an insufficient number of 


In e present study the results of pancreatogastrostomy 
were collected prospectively for 160 consecutive patients 
during a 10-year period and assessed to identify factors 
that could influence immediate outcome. 


Patients and methods 


A total” ‘of 160 consecutive patients underwent pancreato- 
gastrostomy after pancreaticoduodenectomy between 1987 and 
1996. There were 109 men (68 per cent) and 51 women (32 per 
cent) with a mean(s.d.) age of 59(10) (range 22-82) years; 27 
patients were older than 70 years. The indications for operation 
are listed in Table 1. 

After resection, a hand-sewn pancreatogastrostomy was 


carried out through a posterior gastrostomy with one layer of 


interrupted sutures (3/0 polyglactin). When the pancreatic duct 
was not dilated it was stented to avoid occlusion. 
Oral intake was permitted the day after removal of the naso- 


gastric tube. Drains were removed progressively according to the. 


amount of fluid recovered. A pancreatic fistula was defined as 
the relater of more than 50 ml of amylase-rich fluid (more than 
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five times the normal plasma levels) from the drain site during 
the postoperative period. The fistula track was confirmed 
radiologically with water-soluble contrast agents. Delayed gastric 
emptying was defined as the presence of a nasogastric tube more 
than 10 days after surgery, or its reinsertion because of vomiting. 


Statistical analysis 


All data were collected prospectively. The following parameters 
were assessed: mortality, morbidity, reasons for reoperation, 
length of hospital stay, duration of nasogastric tube and 
drainage. 

Student's ¢ test and 7° test were used for statistical analysis. A 
univariate analysis was carried out to compare patients with and 
without delayed gastric emptying and/or pancreatic fistula. 


Results 


Pathological examination of the pancreatic resection 
margin was negative in 127 patients (79 per cent), showed 


Table 1 Indications for pancreaticoduodenectomy 





n 


Pancreatic duct cancer 69 (43) 


Cancer of the ampulla 24 (15) 
Chronic pancreatitis 21 (13) 
Distal bile duct cancer 13 (8) 
Mucinous ductal ectasia | 5 (3) 
Serous cystadenoma 5 (3) 
Mucinous cystadenoma 3 (2) 
Pseudocyst of the pancreas 3 (2) 
Duodenal adenocarcinoma 3 (2) 
Islet cell tumour 2 (1) 
Pancreatic trauma 2 (1) 
Miscellaneous 10 (6) 
Total 160 (100) 





Values in parentheses are percentages 
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chronic pancreatitis in 25 (16 per cent) and tumour foci in 
eight (3 per cent). The texture of the pancreas remnant 
was considered normal in 113 patients (71 per cent) and 
fibrotic im 47 (29 per cent). 

The hospital mortality rate was 3 per cent (7 =5). 
Causes of death were multiple organ failure (mn = 2), myo- 
cardial infarction (4=1), sepsis (2=1) and pneumonia 
(24=1). The overall morbidity rate was 31 per cent 
(n= 49), Complications requiring reoperation in 19 
patients (12 per cent) included: haemorrhage at the pan- 
creatic margin (2 =7), wound dehiscence (mn =3), pan- 
creatie fistula (7 = 2), haemoperitoneum (1 = 2), intestinal 
obstruction (n= 1), thrombosis of the mesenteric vein 
(n=1), bilary leak (2. =1), necrosis of the pancreatic 
remnant {n = 1) and wound infection (n = 1). 

Complications managed conservatively in 30 patients 
(19 per cent) included: delayed gastric emptying (7 = 20), 
fistula at the gastrojeyunostomy (7 = 3), pancreatic fistula 
(n = 2), intra-abdominal abscess (nm = 10), bile leak (a = 1), 
pneumonia (7=1), liver abscess (7=1) and wound 
infection (mn = 1). 

The overall rate of delayed gastric emptying was 22 per 
cent (n = 36). Thirteen patients had a nasogastric tube in 
place for more than 10 days and nine patients for more 
than 20 days. 

Univariate analysis showed that patients with or without 
delayed gastric emptying were similar in age, sex, indi- 
cations for pancreaticoduodenectomy and texture of the 
pancreatic remnant. The reoperation rate was significantly 
higher (P<0-0001) and the mean hospital stay longer 
(P<0-0001) in patients with delayed gastric emptying 
than those without. 

The overall rate of pancreatic fistula was 2 per cent 
(n = 4). The comparison of patients with pancreatic fistula 
versus those without pancreatic fistula failed to reveal 
significant predictors. Mean length of hospital stay was 
10 days longer in patients with pancreatic fistula 
(P< 0-02). 

Mean(s.d.} length of hospital stay was 22 (9) days. The 
mean duration of abdominal drainage was & (range 
0-37) days. 


Discussion 


Pancreatic fistula following pancreaticoduodenectomy has 
been considered a serious event with a frequency varying 


from 10 to 30 per cent. Moreover, it has been a life- 
threatening condition responsible for death in one-half or 
one-third of patients. Consequently, many technical vari- 
ations have been described to improve quality and safety 
of the pancreatic anastomosis, either with new techniques 
of pancreatojejunostomy”’**, by reinforced anastomosis 
with fibrin glue sealing”, the avoidance of the anastomosis 
with occlusion of the pancreatic duct“, the use of 
octreotide to reduce pancreatic secretion**’, or with the 
achievement of a pancreatogastrostomy. The feasibility of 
the latter has been demonstrated in experimental studies* 
and humans”. 

Considering the literature of the past S years, the 
authors noted that the rate of pancreatic fistula remained 
stable, but related fatal complications have decreased 
significantly (Table 2). In the same period a few single 
institutional reports underlined the safety of pancreato- 
gastrostomy (Table 3) and some reported no pancreatic 
fistula’! >19, Although these encouraging results should 
be evaluated in the light of selection bias (retrospective 
analyses and limited numbers of patients), a new impetus 
was offered to this old surgical technique. 

The authors began using pancreatogastrostomy in 1987. 
It then became the standard procedure in the department 
for all patients referred for pancreaticoduodenectomy 
whatever the indications for operation, age and status of 
the patient, texture of the remnant pancreas and intra- 
operative difficulties encountered. This operation was 
always carried out by senior surgeons experienced in pan- 
creatic surgery. 

Some technical details are noteworthy: (1) the left 
pancreas must be freed from the splenic vein to allow it to 
lie upright without strain towards the posterior gastric 
wall; (2) perfect haemostasis of the pancreatic remnant is 
essential; (3) the insertion of the pancreas stump through 
a short gastrostomy secured with one layer of absorbable 
interrupted stitches; and (4) insertion of a thin catheter in 
a non-dilated pancreatic duct to prevent it being closed 
during the anastomosis. Following these rules, the edge of 
the pancreatic stump must protrude in the gastric lumen 
by 2-3em, which is easily checked during gastro- 
enterostomy. 

In the present study the hospital mortality rate was 3 
per cent which compared favourably with that of a com- 
prehensive review of the literature (Table 3). Moreover, it 
is also comparable to that reported in recent series includ- 
ing more than 100 pancreatoduodenectomies with a 


Table 2 Results of Whipple resection from series including more than 100 patients and published since 1990 





Mortality 





No. of rate 
Reference Year patients (%) 
Trede et al” 1999 107 G 
Miedema et al.’ 1992 279 36 
Matsumoto ef al" 1992 100 6 
Cameron ef al" 1993 145 0 
Edge et al’ 1993 168 6 
Baume! et al.* 1994 555 8 
Yeo etal” 1995 145 
Fernandez del Castillo ef al.? 1995 142 0 
Wade ef al? 1995 369 8 


Delayed 
Pancreatic gastric 

Morbidity fistula emptying Relapse 
rate rate rate rate 
(%) (70) (%) (%) 

7 6 
46 
ži 16 
36 19 32 I 
24 major 
19 minor 
34 
46 Lie Ze 
43 6:3 11-2 i-4 
37 5 





*Including nine total pancreatectomies 
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Reference Year n 
Mackie et al” 1975 25 
Eggert and Teichmann™ 1982 i 
Telford and Mason” 1984 5 
et al. 1985 a 
Fas 1986 31 
1988 49 
1988 17 
1990 13 
1990 45 
1992 15 
1992 32 
1992 2i 
1993 5 
1993 32 
Takao et al.” 1993 46 
Yeo et al.” 1995 73 
Mason and Freeark” 1995 34 
Andivot et al.” 1996 16 
Pilarsky et al.” 1997 28 
Present series 1998 60 


Total = 688 


*Patient reoperated for complication. 


majority of pancreatojejunostomy (Table 2). Thus, pan- 
creatogastrostomy did not impair the expected results of 
pancreatoduodenectomy. 

The reoperation rate was 12 per cent (19 of 160). The 
major cause of reoperation was upper gastrointestinal 
haemorrhage (seven of 19); the diagnosis is evident and 












prompt reoperation is often required. This particular 
complication represents 3 per cent of patients in the 
review. Trede et al.” reported such complications in 4 


s after 118 consecutive pancreatoduodenectomies 
pple and 11 total resections). However, in these 


cases haemorrhage was mostly located at the 
gastroenierostomy and not on the site of the 

ojejunostomy. In the experience of the authors 
haemorrhage was often related to small bleeding arteries 


on the pancreatic edge. Whether pancreato- 
my increases the risk of postoperative digestive 
| age is questionable. It could be hypothesized 
that the gastric lumen is larger than the jejunal lumen and 
does net favour spontaneous clotting. Consequently, 
perfect haemostasis of the pancreatic stump is required, 
preferably with stitches rather than electrocoagulation and 
should be checked from inside the stomach during the 
gastroenterostomy, Other authors? have also attached 
importance to rigorous haemostasis of the gastri 
submucosa. During reoperation bleeding was always easy 
to control with stitches applied to the pancreatic surface 
through an anterior gastrotomy. 

Postoperative pancreatic fistula was a rare event in the 


Table 3 Results of pancreatogastrostomy after pancreaticoduodenectomy: comprehensive review 


_ RESULTS OF PANCREATOGASTROSTOMY AFTER PANCREATODUODENECTOMY 753 





Pancreatic fistula Haemorrhage Mortality 
(n) (n) (n) 
l 2 
l 1 
0 
0 h Q 
0 2 {1*) 2 
| 
0 hi 
0 
0 1 (1*) I 
2 2 l 
(1%) l 1 
i 
0 
Gi 2 
I 2 
9 
0 i 3 
2%) 1 (1*) 2 
4 3 (3*) 1 
4 (2*) Ti 5 
28 (4%) 20 (3%) 23 (3%) 





In retrospective comparative studies between pan- 
creatojejunostomy and pancreatogastrostomy the results 
concerning the risk of pancreatic fistula are conflicting®*. 
Some authors have pointed to the safety of pancreato- 
gastrostomy lessening the number of pancreatic 
fistulas’: others have denied this assertion’, In a 
recent prospective randomized study the occurrence of 
pancreatic fistula was not significantly influenced by the 
type of anastomosis™, 

In fact the most problematic postoperative complication 
noted in this study was delayed gastric emptying (22 per 
cent). The rate of this complication following pancreatico- 
duodenectomy ranges from 20 to 50 per cent, particularly 
after pylorus-preserving procedures'?. The majority of 
patients in this study underwent partial gastrectomy rather 
than a pylorus-preserving operation and no difference was 
noted between the two techniques. The cause is unknown 
and can occur in the absence of medical or surgical 
complications as noted in two-thirds of the present 
patients complaining of delayed gastric emptying. To the 
authors’ knowledge there is no published study evaluating 
the role of the pancreatogastrostomy on gastric motor 
function. In their comparative study Yeo et al.” reported 
a comparable rate of delayed gastric emptying (22 per 
cent) after either pancreatojejunostomy or pancreato- 
gastrostomy. Long-term functional outcome of pancreato- 
gastrostomy after pancreatoduodenectomy is rarely evalu- 
ated because this procedure is often proposed for patients 
with pancreatic malignancy. Theoretically the lack of 
enterokinase in the gastric mucosa prevents the activation 
of pancreatic enzymes lessening the risk of pancreatic 
duct stenosis”. Pain and Knight” noted a higher incidence 
of steatorrhoea in patients undergoing pancreatico- 
gastrostomy for duct drainage chronic pancreatitis. 
Johnson“! demonstrated the presence of pancreatic 
enzymes in response to hormones and normal gastric 
secretion many years after operation. 

In conclusion this study confirmed that pancreato- 
gastrostomy is a safe procedure with low mortality and 
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morbidity rates. Further prospective randomized studies 
are required to clearly define whether pancreato- 
gastrostomy is a real improvement or a fashionable 
procedure. Undoubtedly these studies should be reserved 
for specialized centres that have carried out a large 
volume of pancreatic resections, have experienced 
surgeons, and where the mortality and pancreatic fistula 
rates are less than 5 per cent. 
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Background Percutaneous computed tomography (CT)-guided aspiration of abdominal collections is 
performed in necrotizing pancreatitis to detect infection of necrosis, which is an adverse prognostic 
factor and requires surgical drainage. However, in the case of sterile aspirates, the outcome and the 
optimum management are subject to debate. This study examined the clinical and bacteriological 
outcome of patients with severe acute pancreatitis with initially sterile necrosis and assessed the 


efficiency of percutaneous drainage in this setting. 


Methods Seventeen patients hospitalized for necrotizing pancreatitis with a septic course underwent a 

_ preliminary sterile CT-guided aspiration. Eight patients underwent simultaneous percutaneous 
drainage of the punctured collection. Supportive therapy was continued unless severe clinical 
deterioration or proven secondary infection of necrosis indicated the need for necrosectomy and 


drainage. 


_ Results Secondary infection of necrosis was observed in two patients of nine who had only fine-needle 
aspiration cytology of the collection, and in seven of eight it was drained percutaneously (P = 0-01). 
Only one patient drained percutaneously recovered without surgery. Surgical drainage was required 
in 12 patients. The hospital mortality rate was 29 per cent and was not significantly affected by the 


bacteriological status of necrosis. 


Conclusion Percutaneous drainage of sterile collections predisposed to secondary infection of the 
necrosis and did not cure the patients. A first sterile percutaneous aspiration did not predict a 
favourable course and surgery frequently remains necessary. 





Despite improvements in intensive care management, 
imaging techniques, and surgical strategies, the mortality 
rate of necrotizing pancreatitis is still 8-35 per cent!, 
Since the work of Beger et al’, infection of necrotic 
atic and peripancreatic tissues has been widely 
2d as a strong adverse prognostic factor. Infection 
of necrosis complicates the course of about 30 per cent of 
necrotizing pancreatitis’, and can be now diagnosed by 
percutaneous computed tomography  (CT)-guided 
aspiration>®. 

There is general agreement that infected pancreatic 
necrosis is an absolute indication for surgical drainage, 
Pancreatic abscesses and fluid collections associated with 
necrosis can be drained percutaneously®!”. In contrast, the 
evolution and management of sterile necrosis remain 
controversial}. Overall mortality has been reported in 
sterile necrosis to be 0-36 per cent!”"", and some authors 
advocate surgical abstention’, whereas others favour 
drainage of symptomatic collections, irrespective of their 
bacteriological status". 

To assess the bacteriological and clinical evolution of 
patients presenting with initially sterile necrosis and the 
efficiency of percutaneous drainage of sterile collections, 
the records of patients admitted for necrotizing pan- 
creatitis with a sterile CT-guided percutaneous aspiration 
were studied. 






Patients and methods 
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scans and operative reports, 71 patients were considered to have 
necrotizing pancreatitis and were treated in an intensive care 
unit, Because of clinical suspicion of infected necrosis, based on 
temperature of over 385°C and leucocytosis of more than 10 000 
per mm’, unexplained by another source of sepsis, 48 patients 
underwent an initial CT-guided percutaneous aspiration of intra- 
abdominal collection or mass to provide samples for bacterio- 
logical analysis. In 31 patients, bacteria were found in the 
aspirated material. In this group of patients 27 were operated on: 
19 had infected necrosis, six had pancreatic abscess and two had 
sterile necrosis. In the four remaining patients, pancreatic 
abscesses were drained percutaneously and no operation was 
required. The mortality rate in this group was 12 of 31. In 17 
patients the material collected from percutaneous aspiration was 
sterile. 

The remaining 23 patients who had no percutaneous drainage 
or puncture had a complicated course. Two patients died before 
operation on day 3 after onset of pancreatitis. The other patients 
were operated on: 13 had infected pancreatic necrosis, four had 
sterile necrosis, four had a pancreatic abscess. Sixteen of the 23 
patients were referred from other centres and 12 had been 
operated on. The mortality rate in this group was nine of 23. In 
this group of patients percutaneous aspiration was not performed 
either because the diagnosis of infected necrosis was already 
made or because percutaneous aspiration was judged technically 
difficult or dangerous. 


Computed tomography 


Contrast-enhanced CT scans were taken to delineate 
extrapancreatic collections and necrosis of the pancreas itself 
(necrosis was suspected when there were non-enhanced areas of 
less than 40 Hounsfield units’, and was classified by the 
radiologist as absent or affecting less or more than 50 per cent of 
the gland). All CT scans were graded according to Balthazar’s 
classification. Only collections with safe percutaneous access 
were aspirated. A part of the fluid aspirated was Gram stained 
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and immediately analysed by the bacteriologist, whereas the 
remainder was cultured for aerobic or anaerobic bacteria and 
fungus. At the beginning of the authors’ experience, without 
waiting for the results of bacteriological examination, a single- 
lumen pigtail drain (14-Fr) was inserted frequently in the Huid 
collections after dilatation of the needle track, and left in place 
for prolonged drainage. 


Study group 


In 17 patients the first percutaneous aspiration provided sterile 
material. in eight of whom a pigtail catheter was left in the 
collection. Only bacteriologically proven infection of non-dramned 
necrosis or severe clinical deterioration with a septic state 
uncontrolled by supportive treatment prompted surgical drainage 
with necrosectomy. 

The clinical, biological, bacteriological and radiological data of 
the 17 patients who initially had sterile necrosis, were collected 
prospectively and constituted the basis of this study. There were 
11 men and six women with a median age of 53 (range 41-71) 
years. The cause of pancreatitis in nine patients was alcohol 
abuse, biliary lithiasis in six patients. endoscopic spincterotomy in 
one and unknown in one. The median Ranson’ score was 4 
(range 2-8). Patients were hospitalized with a median delay of 6 
{range 0-23) days after the onset of symptoms. 

The clinical status of the patients in the 24h preceding the 
percutaneous aspiration was assessed by the Simplified Acute 
Physiology Score (SAPS) which evaluates the risk of death in 
patients in the intensive care unit”. Bacteriological examination 
of iterative percutaneous CT-guided aspiration, fluids drained by 
percutaneous pigtail drains, and fluids or necrosis yielded 
peroperatively were recorded. 


Statistical analysis 


Statistical analysis was performed using Fisher’s exact test (two- 
tail). P< 0-05 was considered significant. Values are expressed as 
mean(s.d.) or median(range). 


Results 


Clinical status and biochemical parameters preceding 
percutaneous aspiration 


CT-guided percutaneous aspirations were performed a 
mean(s.d.} of 16(7) days after the onset of pancreatitis. 
Mean({s.d.) SAPS was 8-6(2-4) (expected mortality rate 20 
per cent). Abdominal guarding and ileus were noted in 
one-half of the patients and encephalopathy was observed 
in a single patient. Hypocalcaemia was noted in six 
patients. Serum amylase concentration showed a wide 
range of values (22-2127 units/l), and was still raised 
(over 100 units/l) in 13 patients. 


CT scan and percutaneous aspiration 


All patients had a grade E (2-6 fluid collections) contrast- 
enhanced CT scan. A non-enhanced pancreatic area 
involved less than one-half of the gland in nine patients 
and more in five. Three patients had only peripancreatic 
collections and necrosis was proven later by surgery or 
autopsy. A pleural effusion was present in ten patients. 
Aspirated collections were located in the lesser sac in I] 
patients and in the left pararenal anterior space in six. 
These locations were encountered most frequently (Table 
7) and were frequently associated with a third collection 
located in the mesentery, which was not punctured 
because of vascular risk. A pigtail drain was left in place 
in eight patients. During the hospital course, seven 
patients underwent a second percutaneous aspiration of 


the same collection and two of them had a third aspir- 
ation of the same persisting collection. Among the eight 
patients treated by percutaneous drainage of initially 
sterile collections, two patients had a second percutaneous 
drain insertion and one patient underwent a third 
percutaneous drainage. 


Bacteriological findings 


Five patients had received antibiotics intravenously for 
more than 24 h when the first percutaneous aspiration was 
performed. 

Nine patients developed a secondary infection of 
necrosis during their hospital stay (Table 2). Secondary 
infection was proven by peroperative bacteriological 
sampling in case of surgical drainage or, if the patient was 
not operated on, by bacteriological analysis of the 
material harvested by iterative percutaneous aspiration or 
drain. Secondary infection was observed in two of nine 
patients who had only fine-needle aspiration cytology 
(FNAC) of the sterile collection versus seven of eight 
patients who underwent percutaneous drain insertion 
(P= 0-01) (Table 2). Secondary infections were diagnosed 
after a median delay of 15 (range 2-53) days after the 
initial sterile percutaneous aspiration (Fig. /). Bacteria 
encountered are listed in Table 3. 


Treatment and outcome 


Of the nine patients treated without percutaneous 
drainage two were treated without surgery; one recovered 
and one died from sudden irreversible multiple organ 
failure (MOF) without bacteriologically proven sepsis. 


Table 1 Location of intra-abdominal extrapancreatic collections 
on computed tomographic scans 





Location of collection No. of patients 





Lesser sac 17 
Left anterior pararenal space 14 
Mesentery 12 
Transverse mesocolon 3 
Left posterior pararenal space : 
Right anterior pararenal space 2 
Right posterior pararenal space l 
Pelvis Í 





Two of six collections per patient were observed on computed 
tomographic scan 


Table 2 Micro-organisms found in the necrotic collections by 
percutaneous aspiration, percutaneous drainage or surgical 
sampling 





Gram stain Micro-organism No. of patients 





Gram-positive Staphylococcus coagulase ~ 
Staphylococcus coagulase * 


Streptococcus 


Gram-negative Pseudomonas aeruginosa 3 
Klebsiella oxytoca 2 

Escherichia coli 1 

Hemophilus 1 

Morganella 1 

Aerobacter 1 

2 

1 

1 





Nine patients ultimately had infected necrosis. In four, two 
different bacteria were identified by the bacteriological analysis 
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Table 3 Feann and outcome in 17 patients with a first sterile 


percutaneous aspiration of pancreatic or peripancreatic 
collection _ 





Bacteriological In-hospital 
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Bacteriological outcome was defined by: (1) bacteriological 
results of the analysis of the last aspiration performed or the 
analysis of the fluids drained by a percutaneously inserted pigtail 
drain if the patient was not operated; (2) bacteriological analysis 
of the samples harvested during operation if the patient 
underwent surgical drainage and necrosectomy. CT, computed 
tomography 








Seven patients ultimately required surgical drainage and 
necrosectomy. 


Among the eight patients treated initially with — 


percutaneous drainage two recovered despite a secondary 
infection of the drained collection (one without sequelae 
and one with a late pseudocyst treated by surgical cysto- 
gastrostomy), one patient died from septic shock 48h 
after the percutaneous drainage with a secondary 
staphylococcal infection of the initially sterile drained 
collection, and five patients ultimately required surgical 
drainage. and necrosectomy. 

Thus, in the whole series, two patients died among the 
five wisi were not operated on and 12 patients ultimately 
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Table 4 Indications for surgical drainage 





Proven 
No. of infection 
Status before operation patients of necrosis 
Sepsis syndrome and positive 3 2 
percutaneous aspiration 
Sepsis syndrome and positive l l 
percutaneous dramage 
Sepsis syndrome and positive I 1 
blood culture 
Sepsis syndrome and gastrointestinal 3 1 
tract haemorrhage 
Sepsis syndrome and one or more 4 1 


altered vital function 


Sepsis syndrome was defined by the conjunction of fever over 
38-3°C, white blood cells of more than 10 000 and, in some cases, 
a septic haemodynamic profile. Infection of necrosis was proven 
by peroperative bacteriological sampling systematically collected 


underwent surgical drainage and necrosectomy. Operation 
was performed after a median delay from the initial 
aspiration of 14 (range 3-53) days (Fig. 7). The indi- 
cations for surgical treatment are detailed in Table 4. 
Before operation, infection of necrosis was proven or only 
suspected because of Gram-negative bacteria in blood 
cultures from five patients, and was confirmed during 
operation in four. Among seven patients without pre- 
operative proof of infection, necrosis found during 
operation was sterile in five patients and infected in two. 
Three patients died after surgery, two from sepsis and one 
from pulmonary embolism accounting for a surgical 
mortality rate of 25 per cent. Eight patients required 
several surgical procedures (range 2-4) during their initial 
stay and later readmissions to treat biliary lithiasis, 
pseudocyst or fascial disruption. 

The mortality rate of 25 per cent (two of 18) in the 
group of patients initially drained percutaneously did not 
differ significantly from the 33 per cent (three of nine) 
mortality rate observed in the group of patients treated 
without percutaneous drain insertion. Among the eight 
patients with sterile necrosis, two died. Among the nine 
patients with secondarily infected necrosis, three died. 
The a atv in intensive care unit for survivors was 63 
(range 23-114) days. 


Discussion 


In this series, percutaneous aspiration was always 
performed in severe pancreatitis as recommended by 
Gerzot et al.°. The median Ranson score was high, and 
the bioclinical status of the patients during the 24h 
preceding the aspiration assessed by the SAPS indicated 
an expected mortality rate of 20 per cent. The severity of 
the pancreatitis was also demonstrated by CT scans 
showing grade E lesions in all patients'* and the presence 
on CT scan of non-enhanced pancreatic areas”'’ in 13. 
The 35 per cent rate of first sterile aspiration (17 of 48) 
observed in patients is comparable to the 40 per cent rate 
reported by Gerzof et al.°. 

The severity of the initial bioclinical status accounts for 
the length of hospital stay and the overall mortality rate 
of 29 per cent observed in this series of initially sterile 
necrotic pancreatitis. Karimgani et al.’ recently reported 
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26 patients whose necrosis remained sterile throughout 
their hospital course with a mortality rate of 38 per cent. 

Prolonged percutaneous drainage of initially sterile col- 
lections led to secondary infection of drained collections 
in seven of eight patients confirming recently published 
datai. Nevertheless, percutaneous drainage did not 
significantly increase mortality, compared with patients 
without percutaneous drain insertion. Among the eight 
patients drained percutaneously, only two recovered 
without surgical necrosectomy and one of them developed 
a late pseudocyst requiring surgical cystogastrostomy. This 
observed failure of percutaneous drainage and the infec- 
tion rate prompted the abandonment of this therapeutic 
modality in patients with sterile collections, as done 
previously in case of pancreatic abscess’. The current 
policy is to perform percutaneous aspiration during the 
first CT examination in order not to overlook a pancreatic 
infection. If the bacteriological cultures are sterile medical 
supportive treatment is continued. CT scans are 
performed every week with routine aspiration, or sooner 
when a clinical event (organ failure, increased white cell 
count) suggests pancreatic infection. When bacteria are 
found patients undergo operation, 

Despite a policy of initial conservative treatment of 
sterile necrotizing pancreatitis, 12 of 17 patients 
underwent operation during hospital stay because of 
infection of necrosis or because of severe bioclinical 
deterioration. These results differ markedly from those of 
Bradley and Allen’? who reported a series of 11 patients 
with sterile necrosis, all successfully treated without 
surgery. However, their patients had less extended pan- 
creatic necrosis involving a mean(s.d.) of 38(4) per cent of 
the gland, and five of them did not undergo CT-guided 
percutaneous aspiration because they had a 
straightforward clinical course. The present results differ 
also from the series of 50 sterile aspirations reported by 
Gerzof et al® in which necrosis remained sterile in all 
cases, compared with secondary infection which occurred 
in nine of the present patients, two of whom did not 
undergo percutaneous drainage. After a first sterile 
aspiration, secondary infection of pancreatic necrosis can 
be explained, either because the first puncture was 
performed before subsequent infection, or by the co- 
existence of separate sterile and infected collections in the 
same patient accounting for a false-negative rate of 
FNAC of 10 per cent”, The use of antibiotics causing 
high pancreatic tissue concentration”! may also impair 
bacteriological analysis. 

The 29 per cent overall mortality rate observed in this 
series of initially sterile necrosis was comparable to the 
mortality rates reported for infected necrosis’*"~, 
Furthermore, the patients secondarily infected in this 
series did not have a worse prognosis than the patients 
whose necrosis remained sterile, as recently reported by 
Rattner ef al. P”. This questions the true role of infection of 
necrosis commonly considered to be a strong adverse 
prognostic factor“. This study was not multivariate, but 
analysis reveals that the extent of pancreatic and 
extrapancreatic necrosis was a prognostic factor as strong 
as infection. Beger et al? noticed that infection was 
favoured by the extent of necrosis, as has been recently 
demonstrated in experimental pancreatitis in a rodent 
model of graded severity”. Finally, it is noteworthy that 
antibiotic prophylaxis of infection of necrosis, provided 
either by intravenous broad spectrum antibiotics” or by 
selective intestinal decontamination’ effectively reduced 
infection rates in large controlled studies, but did not 


reduce mortality. Infection may therefore be indirect 
evidence for extensive necrosis, which would be the main 
independent prognostic factor. 

As no case of infected necrosis cured by antibiotics and 
supportive therapy has been reported, percutaneous 
aspiration of the collections seen at CT is justified, a 
septic aspirate indicating the need for surgical drainage. 
When the first percutaneous aspiration performed for 
severe necrotizing pancreatitis is sterile, the subsequent 
course is not necessarily favourable. Patients with sterile 
necrosis may recover with supportive treatment, but one- 
half of the patients suffer secondary infection of necrosis, 
this being favoured by percutaneous drainage which 
should be therefore avoided. Repeated percutaneous 
aspirations should be performed if the condition of the 
patient deteriorates. Surgical necrosectomy and drainage 
appeared to be ultimately frequently required because of 
bioclinical deterioration, even if infection of necrosis was 
not demonstrated by repeated percutaneous aspiration. 
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Background Excision is the treatment of choice for choledochal cyst, and free bile drainage is 
essential to avoid ascending cholangitis. However, anastomosis between the relatively narrow 
common hepatic duct and bowel (conventional anastomosis) in case of type IV-A cyst, co-existing 
biliary anomalies and anatomical variations may cause ascending cholangitis resulting from 


insufficient biliary decompression. 


Methods One hundred and four patients with choledochal cyst were treated by cyst excision. 
Conventional anastomosis was performed in 22 patients and hilar anastomosis in 82. 

Results An anastomotic stricture developed in nine of the 22 conventional anastomosis cases and all 
required reoperation. Of the 82 hilar anastomosis cases, only one required reoperation for a 
primary Stricture. Co-existing biliary anomalies and anatomical variants were seen in 26 patients: 
(1) primary stricture in 18; (2) aberrant posterior duct in two; (3) low confluence of the hepatic 
ducts in two; (4) aberrant hepatic artery in two; and (5) very small bile duct in two. All 26 patients 
underwent widening of the ductal lumen (ductoplasty) or additional procedures. 

Conclusion Complete removal of the extrahepatic bile duct and a wide hilar anastomosis is essential 
to prevent ascending cholangitis. Ductoplasty or additional procedure can be performed only at the 


hilum. 


Excision has long been the treatment of choice for chole- 
dochal cyst with pancreatobiliary malunion'. Although 
Roux-en-Y hepaticojejunostomy distal to the hilum has 
been employed widely and conventionally for the subse- 
quent biliary—enteric anastomosis, it does not protect 
against recurrent cholangitis if anastomotic or primary 
intrahepatic ductal strictures are present’. Free bile drain- 
age is essential to avoid ascending cholangitis and can be 
obtained by a wide anastomosis at the hepatic hilum**. 
Anastomosis between the common hepatic duct and 
bowel (conventional anastomosis) performed in a type 
IV-A cyst often produces a relatively small anastomosis, 
as compared with intrahepatic ductal dilatation, and may 
result in insufficient biliary decompression*. In addition, 
co-existing biliary anomalies or anatomical variations are 
observed occasionally around the hepatic hilum*® and 
require additional procedures to ensure free bile drainage 
in biliary reconstruction. The purpose of this paper is to 
advocate hilar hepaticoenterostomy for preventing 
ascending cholangitis and to describe surgical correction 
of these anomalies and variations. 


Patients and methods 


Between March 1969 and March 1997, 104 patients with 
choledochal cyst were treated by excision (cyst removal and 
biliary reconstruction) (Fig. 7). The first 22 patients before 1976 
underwent a hepaticoenterostomy distal to the hilum (conven- 
tional anastomosis), nine of whom required reoperation for 
ascending cholangitis resulting from anastomotic stricture which 
developed several years after initial surgery. The nine patients 
presented either with a type I cyst (three patients) or type IV-A 
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cyst (six), and underwent duodenostomy (four) or Roux-en-Y 
jejunostomy (five)’. 

In 1976, reoperation was required for anastomotic stricture in 
a young female patient who had undergone cyst excision and 
conventional anastomosis 7 years previously’, and the choice of 
conventional procedure was re-evaluated. Subsequently, the 82 
patients since 1976 have undergone hepaticoenterostomy at the 
hepatic hilum to provide a wider stoma, regardless of intra- 
hepatic involvement’. 

Additionally, associated biliary malformations including 
primary ductal stricture and anatomical variations, which were 
corrected by some additional procedure at the time of biliary 
reconstruction, have also been recorded. 


Distal to the hilum At the hilum 
Jejunostomy Jejunostomy 
Duodenostomy end-to-side Duodenostomy end-to-end 





CE CO CE 
9 (4) 13 (5) 21 (1) 


\J N 


22 (9) 82 (1) 


i 


104 (10) 
Fig. 1 Biliary reconstruction after cyst excision performed in 104 
patients between March 1969 to March 1997. Numbers in 
parentheses indicate the number of patients who underwent 
reoperation 
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Results 


There were no operative deaths. All patients were 
asymptomatic except for the nine with anastomotic 
stricture after conventional anastomosis’ and one with 
primary simple ductal stricture described below. Of 104 
patients, 55 (52:9 per cent) presented with a type IV-A 
cyst with an intrahepatic component, and 26 (25-0 per 
cent) had co-existing biliary anomalies and anatomical 
variations (Table 1; Fig. 2). 


Primary ductal stricture 


Primary ductal stricture was observed in 18 (32-8 per cent) 
of 55 patients with type IV-A cyst, mainly in the hilum, 
confluence or umbilical ducts (Table 1). These were 
divided into simple strictures and membranous strictures 
resembling septal duodenal stenosis in shape. Widening of 
the ductal lumen (ductoplasty), or some additional 
procedure, was performed for free bile drainage in all 
strictures (Fig. 2). 


Simple stricture. This was observed at the hilum or 
confluence duct of 16 patients and was successfully 
repaired by ductoplasty at the hilum in all but one. The 
exception was a 17-year-old female patient who under- 
went cyst excision and end-to-end hilar anastomosis with 
Roux-en-Y jejunum*. A cholangiogram taken at initial 
surgery indicated a slight stricture of the left hepatic duct 
near the hilum, but the stricture was ignored. At the age 


Table 1 Co-existing biliary anomalies and anatomical variations 
in 104 choledochal cysts 
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1-a) Stricture of left hilar duct 
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Fig. 2 Co-existing biliary anomalies and anatomical variants in 
choledochal cyst (left) and corrective procedures (right). Dotted 
lines indicate incision line 


1-b) Stricture of confluence 





of 32 years, 15 years after surgery, she suffered from 
epigastric pain, fever and jaundice. Percutaneous trans- 
hepatic cholangiography (PTC) confirmed intrahepatic 
gallstones with a moderate stricture of the left hilar duct 
which was accelerated by the incomplete hilar ductoplasty. 
Reoperation revealed no anastomotic stricture but 
atrophy of the lateral left hepatic segment. Lateral 
segmentectomy only was performed with a favourable 
outcome. 


Membranous stricture. This was seen at the umbilicus 
in two patients. In a 9-year-old girl an operative 
cholangiogram revealed choledochal cyst with umbilical 
ductal stricture (Fig. 3). Dissection from the hilum to the 
umbilicus disclosed a membranous stricture, similar to a 
septal duodenal stricture in shape, and a long bilio- 
duodenostomy was successfully performed after excision 
of the membrane. Computed tomography (CT) taken 
3 months after operation showed that cystic dilatation at 
the umbilicus was reduced in size. The girl is now 15 years 
old and in good health. 


Aberrant posterior hepatic duct 


An aberrant posterior hepatic duct draining into the distal 
common hepatic duct was observed in a child aged 
2 years” (Fig. 2). The aberrant duct was excised and joined 
to the hepatic duct at the hilum, after which hilar 
hepaticoduodenostomy was performed with a large stoma 
created by incisions extending along the lateral wall of 
both the hepatic and aberrant ducts. 


Low confluence of the right and left hepatic ducts 

Low confluence was observed in two patients where 
hepatic ducts joined at the low hilar level (Fig. 2). Hilar 
anastomosis was performed after cutting off both the 


pancreatobiliary -i i 


malunion 


~ 


dilated common 
channel 





Fig. 3 Cholangiogram in a girl aged 9 years showing a 
membranous stricture at the umbilical portion. A long 
cholangioduodenostomy was performed after removal of the 
membrane 
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hepatic ducts, joining them at the hilum and making 
incisions in the lateral walls to create a large stoma. 


Aberrant hepatic artery 


The aberrant hepatic artery running in front of the com- 
mon hepatic duct was observed in two children. It was 
easily replaced behind the jejunal loop as in normal 
anatomy at the time of biliary reconstruction (Fig. 2). 


very small bile duct 


In two infants with type I cysts, the hilar and intrahepatic 
ducts were too small to perform a mucosal anastomosis 
between the duct and intestine’. After excision of the 
common hepatic duct at the hilum, the lateral walls of the 
hilar duct were incised to create a large stoma. The ductal 
mucosa was then everted and fixed to the liver paren- 
chyma to prevent stricture formation. Finally, Kasai’s 
procedure (hepatic portojejunostomy) was performed. 
Both children are now doing well 3 and 4 years after 
surgery respectively. 


Discussion 


Type IV-A cysts with intrahepatic involvement are often 
accompanied | by a relatively narrow common hepatic duct 
smaller than the size of the intrahepatic ductal dilatation. 
Consequently, anastomosis between the common hepatic 
duct and bowel (conventional hepaticoenterostomy below 
the hilum) often produces a relatively narrow anastomosis 
which may lead to inadequate bile drainage from the liver 
and may aggravate anastomotic stricture with intrahepatic 
gallstones. Anastomotic strictures interfere with free bile 
drainage and cause bile stasis resulting in recurrent 
cholangitis. Reoperation for such instances is usually 
necessary 5 or more years after the initial surgery’. 
Removal of intrahepatic gallstones with a percutaneous 
transhepatic cholangioscope necessitates lengthy hospital 
stay and often results in unsatisfactory outcomes’. Early 
reoperation is necessary to improve the quality of life with 
short hospitalization when an anastomotic stricture with 
intrahepatic stones has been verified. Intrahepatic dila- 
tation often regresses following adequate biliary decom- 
pression. Accordingly, a large hepaticoenterostomy across 
the bifurcation after complete removal of the extrahepatic 
bile duct should be performed primarily to prevent 
ascending cholangitis. 

Type IV-A cyst also occasionally involves a primary 
ductal stricture which is detected by appropriate cholan- 
giography, direct observation or intraoperative endos- 
copy. Primary ductal stricture probably leads to intra- 
hepatic ductal ‘dilatation and gallstones**!!" , and may be 
classified into simple and membranous strictures!’ . Simple 
strictures are usually found in the intrahepatic duct near 
the hilum and are easily corrected by hilar ductoplasty 
and large hepaticoenterostomy*”. However, it is occasion- 
ally overlooked because of an unsatisfactory cholangio- 
gram and may become more severe as inflammatory 
attacks develop more frequently. 

Membranous stricture tends to be found at the 
umbilicus. This can be excised by ductal dissection from 
the hilum to the umbilicus, following which a long 
cholangioenterostomy incorporating a hilar anastomosis 
obtains free bile drainage from the liveri t (Fig. 2). 
When the left hepatic lobe is diseased, lateral segment- 


ectomy is feasible'*. Moreover, stricture of the upper duct 
rather than the umbilicus may require selective 
hepatectomy to eliminate the complicated lobe or 
repeated bouginage. 

Complete removal of the extrahepatic and intrapan- 
creatic bile ducts, and a wide hilar hepaticoenterostomy 
after ductoplasty around the hilum, or occasionally to the 
umbilicus, are essential procedures at primary surgery for 
choledochal cyst. Careful life-long follow-up should also 
be a routine part of the treatment, regardless of 
intrahepatic involvement. Given a wide anastomosis, 
favourable results can be expected in both the duo- 
denostomy and jejunostomy groups** (Fig. 1). 

Normal anatomical variants of the biliary tree or other 
anomalies in choledochal cyst are detected occasionally by 
cholangiography or direct vision at the time of surgery 
and frequently necessitate some procedure for their 
correction. An aberrant posterior hepatic duct draining 
into the distal common hepatic duct, however, seems to 
be rareë. The aberrant duct is excised and joined with the 
hilar hepatic duct, and hilar hepaticoenterostomy is 
performed with a large stoma. If the aberrant duct were 
ligated the posterior segment of the right lobe may 
develop biliary infection and result in subsequent atrophy. 

In the low confluence of the right and left hepatic 
ducts, the anastomotic site around the confluence receives 
less blood supply than that in the hepatic hilum and may 
result in stricture. Accordingly, both hepatic ducts are 
excised at the hilum, anastomosed, and then both lateral 
walls are incised to provide a wide anastomotic stoma. 

The aberrant hepatic artery running in front of the 
common hepatic duct is easily displaced behind the 
jeyunal loop as in normal anatomy. 

In some infants with choledochal cyst, hilar and intra- 
hepatic ducts are too small to perform mucosal anasto- 
mosis between the duct and the intestine’. Anastomosis 
using a cuff of cyst to obtain sufficient stomal size is 
possibly unsuitable because it leaves the epithelium prone 
to stricture or cancer. After excision of the common 
hepatic duct at the hilum, incisions are performed in both 
hepatic ductal walls, after which the ductal mucosa is 
everted and fixed to the liver parenchyma to prevent 
stricture formation. Finally, Kasai’s hepatic porto- 
jejunostemy remains the treatment of choice. 
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Background The aim of this prospective randomized study was to define the optimum management 
between early and delayed laparoscopic cholecystectomy for patients with acute cholecystitis. 

Methods Patients were randomized to receive either early laparoscopic cholecystectomy within 24 h 
of randomization or initial conservative treatment followed by delayed laparoscopic 


cholecystectomy 6-8 weeks later. 


Results There were 53 patients in the early group and 51 in the delayed group. There was no 
significant difference in conversion rate (early 21 per cent versus delayed 24 per cent), postoperative 
analgesic requirement (1 versus 2 doses) and postoperative complications. However, the early group 
had significantly longer operating time (122-8 versus 106-6 min, P = 0-04) and shorter total hospital 


stay (7-6 versus 11-6 days, P<0-001). 


Conclusion Early laparoscopic cholecystectomy is safe and feasible for acute cholecystitis with the 
additional benefit of shorter total hospital stay. Apart from a shorter operating time, treating 
patients with delayed laparoscopic cholecystectomy does not offer additional benefit. 


mannanna 


Laparoscopic cholecystectomy has become the ‘gold 
standard’ for the treatment of symptomatic gallstones and 
chronic cholecystitis. However. there are still con- 
troversies over the use of laparoscopic cholecystectomy to 
treat acute cholecystitis. In the developmental stage of 
laparoscopic cholecystectomy it was considered ‘unsafe’ or 
‘technically difficult’ to perform laparoscopic chole- 
cystectomy for acute cholecystitis'*. With increasing 
experience in laparoscopic surgery, a number of centres 
have reported on the use of laparoscopic cholecystectomy 
for acute cholecystitis, suggesting that it is technically 
feasible but at the expense of a high conversion rate, 
which can be up to 35 per cent’, 

Several randomized studies in the early 1980s had 
shown that performing early open cholecystectomy for 
acute cholecystitis was better than delayed chole- 
cystectomy in terms of shorter hospital stay but both had 
similar operative morbidity and mortality rates®’. Early 
surgery had since gained in popularity in the late 1980s°. 

In this laparoscopic era, the optimal time to carry out 
laparoscopic cholecystectomy for acute cholecystitis 
remains controversial and there are no prospective data to 
settle this issue. Successful laparoscopic cholecystectomy 
during the period of acute inflammation is associated with 
an earlier recovery and shorter hospital stay when com- 
pared with open cholecystectomy’. The potential advant- 
ages of early laparoscopic cholecystectomy can, however, 
be offset by a high conversion rate to open surgery. On 
the other hand, initial conservative treatment may lead to 
a technically easier delayed laparoscopic cholecystectomy 
after the acute inflammation has subsided, thus leading to 
a lower conversion rate. A prospective randomized study 
was performed to compare early and delayed laparoscopic 
cholecystectomy in the treatment of acute cholecystitis. 
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Patients and methods 
Patient selection and study design 


Approval for the study was obtained from the hospital ethics 
committee. From January 1993 to December 1995 all patients 
with a diagnosis of acute cholecystitis admitted to the surgical 
department at the Prince of Wales Hospital, Hong Kong, were 
considered eligible for the study. The diagnosis of acute chole- 
cystitis was based on a combination of a compatible clinical 
picture (acute right upper quadrant tenderness, temperature 
greater than 37-5°C and white blood cell count greater than 
10x 10°) and ultrasonographic evidence of acute cholecystitis 
(presence of gallstones in a thickened and oedemataus gall- 
bladder, positive sonographic Murphy sign and pericholeeystic 
fluid collections)". Patients were excluded from randomization if 
they: (1) had symptoms present for more than 1 week; (2) had 
had previous upper abdominal surgery; (3) had significant 
medical diseases that rendered them unfit for laparoscopic 
surgery; or (4) had coexisting common bile duct stones with 
ductal dilatation, acute cholangitis or acute pancreatitis. 
Informed consent was obtained. Patients were then randomized 
into either the ‘early’ group or the ‘delayed’ group according to 
a computer-generated randomization list kept by a third party. 

In the early group laparoscopic cholecystectomy was per- 
formed within 24h of randomization whereas in the delayed 
group conservative treatment with intravenous fluid and anti- 
biotics including ampicillin, cefuroxime and metronidazole was 
given. Patients who responded to conservative treatment had 
elective laparoscopic cholecystectomy 6-8 weeks after the acute 
episode had subsided. On the second admission patients were 
routinely admitted 1day before the scheduled operation. 
Patients who failed conservative treatment with worsening 
clinical signs or those who developed a recurrent attack of acute 
cholecystitis before the scheduled delayed cholecystectomy were 
treated with emergency laparoscopic cholecystectomy. 


Quality assurance and the surgical procedure 


Laparoscopic cholecystectomy, whether early or delayed, was 
performed by a group of eight experienced laparoscopic surgeons 
who each had performed more than 50 cases. The surgical pro- 
cedure was similar to that described previously’. Pneumo- 
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peritoneum was created by the open technique. Dissection with 
electrocautery was used. The cystic duct was secured with poly- 
dioxanone 






Operative cholangiography was not performed routinely. Closed 
suction drains were inserted through the subcostal port to drain 


the subhepatic space at the end of the procedure. Resected 
gallbladders were sent for pathological examination. Intra- 
muscular pethidine at a dose of 1 mg/kg every 4 h was offered on 
demand after operation. 


Study parameters 


Data were collected prospectively and included patient 
demographics, operative findings, conversion to open chole- 
cystectomy and the reason for conversion, operating time, post- 
operative analgesic requirement, length of postoperative stay and 
total hospital stay (including the admission on presentation and 
admission for subsequent delayed surgery in the delayed group), 
and postoperative complications. 


Sample size calculations and statistical analysis 


In the authors’ department the historical conversion rate for 
early laparoscopic cholecystectomy for acute cholecystitis was 
about 25 per cent. Based on the objective of detecting a 20 per 
cent reduction in the conversion rate in the delayed chole- 





cystectomy group, sample size calculation revealed that for 
a=0-05 (one-tailed) and statistical power=0-8. at least 
48 patients were needed in each group. Statistical analysis was 


performed with the ¢ test, Mann-Whitney U test and ¥ test as 
appropriate. P< 0-05 was considered statistically significant. 


Results | 


During the study period 31 patients were excluded before 
randomization and 104 were randomized (Fig. 1). Of the 
53 patients randomized to the early group, 23 were men: 
mean(s.d.) age was 55-8(14-6) (range 25-78) years. In the 
delayed group there were 15 men; mean(s.d.) age was 
56-1(144) (range 31-81) years. There was no significant 
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42 successful LC 
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Fig. 1; Management scheme for the 145 patients with acute 
cholecystitis in the study. CBD, common bile duct; LC, 

laparoscopic cholecystectomy 


clips and the cystic artery with titanium clips. ` 


difference between the sex ratio (P = 0:20, 7° test) and the 
age of the patients in both groups (P = 0-90, t test). 


Outcome 


In the delayed group five patients defaulted surgery after 
successful conservative treatment. Emergency laparo- 
scopic cholecystectomy was performed because of failed 
conservative treatment in seven patients and a recurrent 
attack of acute cholecystitis before the scheduled delayed 
cholecystectomy in one patient. Among these eight 
patients who had emergency laparoscopic cholecyst- 
ectomy, there were two conversions to open surgery. No 
complication was noted in this group of patients. 


Conversions to open surgery and operating time 


Eleven (21 per cent) of the 53 patients in the early group 
and nine (24 per cent) of the 38 in the delayed group 
required conversion to open surgery (P=0-74, 7° test). 
The main reason for conversion in the delayed group was 
adhesions around Calot’s triangle and the gallbladder, 
making dissection and identification of anatomical 
structures difficult. In the early group, additional inflam- 
mation or gangrenous changes of the gallbladder 
prevented successful dissection in some cases. Mean(s.d.) 
operating time in the early group was 122-8(36-0) (range 
60-230) min and that in the delayed group was 
106-6(37-3) (range 45-195) min (P=0-04, f test). If 
patients who had conversion were excluded, mean operat- 
ing time in the early group was 118-8 min compared with 
96°9 min in the delayed group (P = 0-02, t test). 


Postoperative complications 


There was no major bile duct injury or death. The overall 
complication rate in the early group was 9 per cent (five 
of 53 patients) and in the delayed group 8 per cent (three 
of 38 patients) (P = 0-80, 7° test). In the early group three 
patients developed subphrenic collections, two of which 
required ultrasonographically guided percutaneous 
aspiration. The other patient responded to conservative 
treatment with antibiotics. One patient had undetected 
common bile duct stones at operation and developed bile 
leakage from the cystic duct stump. He was treated with 
percutaneous drainage of the collection and common bile 
duct stone extraction by endoscopic retrograde cholangio- 
pancreatography. One other patient developed a minor 
wound infection. In the delayed group one patient 
developed a subphrenic collection which required percu- 
taneous aspiration, one had a minor wound infection and 
another postoperative respiratory failure which required 
mechanical ventilation for 3 days. 


Postoperative analgesic requirement 


Median postoperative analgesic requirement in the early 
group was 2 (range 0-17) doses of pethidine and in the 
delayed group 1 (range 0-7) dose (P=0:14, Mann- 
Whitney: U test). 


Pathological examination of resected gallbladders 


in the early group all 53 resected gallbladders showed 
histological features of acute cholecystitis, and three had 
signs of gangrenous cholecystitis. In the delayed group all 
gallbladders showed features of chronic cholecystitis. 
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Total length of hospital stay 


Meanis.d.) total hospital stay in the early group was 
7-6(3°6) (range 4-21) days and in the delayed group 
11-6(3-4) (range 5-24) days (P<0-001, £ test). However, 
mean(s.d.) postoperative hosprtal stay in the early group 
was 4-8(3-1) (range 2-17) days and in the delayed group 
3-0(1-9) (range 1-10) days (P<0-001, © test). Mean(s.d.) 
preoperative hospital stay in the early group was 1-7(1-0) 
(range 0~3) days and in the delayed group 1-3(0-5) (range 
1-2) days. 


Discussion 


In the early years of laparoscopic surgery acute chole- 
cystitis was regarded as a relative contraindication to 
laparoscopic cholecystectomy'*. It is only recently that 
laparoscopic cholecystectomy has been shown to be a 
feasible and safe procedure for acute cholecystitis''!*. The 
rate of conversion to open surgery in acute cholecystitis 
was reported to range from 6 to 35 per cent*!)""", which 
was higher than that for symptomatic gallstones. This 
reflects the increased technical difficulties in laparoscopic 
surgery for the acutely inflamed gallbladder. However, a 
high conversion rate to open surgery obviates the advant- 
ages of laparoscopic cholecystectomy. It can, therefore, be 
argued that, if ‘delayed’ laparoscopic cholecystectomy 
leads to a technically easier laparoscopic surgery with a 
resultant lower conversion rate’, it may be a better 
treatment option for acute cholecystitis. 

Such an assumption that initial conservative treatment 
will increase the chance of successful laparoscopic 
cholecystectomy at a later date and possible better 
outcome cannot be substantiated by this study. The 
delayed group had a slightly higher rate of conversion to 
open surgery, although the difference was not significant 
(21 per cent in the early group versus 24 per cent in the 
delayed group). In fact, the increase in dense adhesions 
around the gallbladder and porta hepatis after initial con- 
servative treatment makes the laparoscopic dissection 
more difficult in a proportion of patients’*'* and consti- 
tutes the main reason for conversion to open surgery. 
Eight patients (16 per cent) randomized to the delayed 
group failed conservative treatment or developed a 
recurrent attack of acute cholecystitis requiring emergency 
laparoscopic cholecystectomy, a value in good agreement 
with other studies” ”*. 

The more frequent requirement to adopt technical 
modifications such as needle aspiration of the gallbladder, 
insertion of extra retraction ports or the use of plastic 
bags for gallbladder extraction to avoid contamination 
may well explain the longer operating time required in the 
early group. Postoperative complications and post- 
operative analgesic requirements were similar in both 
groups. The absence of major complications such as bile 
duct injury suggests that laparoscopic cholecystectomy can 
be performed safely in both early or delayed settings. 
Although the postoperative stay was longer in the early 
group, the total hospital stay (counting both admissions) 
was longer in the delayed group. 

It is a general impression that there exists a range of 
different gallbladders from minimally inflamed to grossly 
thickened oedematous or even gangrenous cholecystitis 
with increasing technical difficulties. The diagnostic 
criteria for acute cholecystitis used in this study combined 
clinical and radiological diagnoses. As evidenced by histo- 
pathological examination of the gallbladders, the accuracy 


of the diagnosis of acute cholecystitis was 100 per cent in 
the early group. This confirmed that the patients did have 
acute cholecystitis and not simply biliary colic. However, 
under the exclusion criteria of the present study, some 
patients with severe acute or gangrenous cholecystitis who 
presented with symptoms of more than 1 week in duration 
might have been excluded. Although it has been shown 
that these patients have a very high conversion rate if 
early laparoscopic cholecystectomy is attempted’, they 
constituted only 6 per cent of patients (eight of 145) in 
this study. Therefore, the effects of excluding these 
patients from the study would not be substantial. 

In conclusion, both early and delayed laparoscopic 
cholecystectomy are feasible and safe in the treatment of 
acute cholecystitis. However, delayed laparoscopic chole- 
cystectomy is not associated with a lower conversion rate. 
Like open cholecystectomy, early laparoscopic chole- 
cystectomy offers definitive treatment during the same 
admission and avoids the problems of failed conservative 
treatment and delayed surgery. Furthermore, a reduction 
of total hospital stay is a major economic benefit to the 
current healthcare system. 
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Background Duplex ultrasonography is used increasingly to select patients for carotid 
endarterectomy. This study aims to clarify whether arteriography is still required. 

Methods A total of 272 patients in whom duplex imaging indicated significant disease of the internal 
carotid artery underwent arteriography and the results were compared. Regarding the arteriogram 
as the ‘gold standard’, three aspects were considered: the accuracy of duplex ultrasonography in 
detecting significant stenosis, the ability of duplex imaging to identify patients who should have 
arteriography and whether the arteriogram provided important additional information that might 


influence a decision to operate. 


Results Three patients (1 per cent) suffered a permanent neurological deficit as a result of 
arteriography. Of the 272 patients with significant stenosis identified by duplex ultrasonography, 241 
(89 per cent) were confirmed as significant on arteriography. Duplex imaging was not able to 
predict accurately which arteriograms would provide useful additional information (sensitivity 59 
per cent, specificity 65 per cent), whereas &9 arteriograms (33 per cent) contained information that 


might have influenced subsequent management. 


Conclusion Duplex imaging is unable to detail the anatomy or determine the extent of carotid disease 
and may therefore lead to an inappropriate decision to perform carotid endarterectomy. Duplex 
imaging alone is not adequate before carotid endarterectomy. 
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Over the past decade there has been a gradual evoluton 
in the preoperative assessment of patients for carotid 
endarterectomy towards less invasive investigation. This 
trend has resulted from the recognition of the significant 
risks associated with arteriography?” and the increas:ng 
accuracy of modern duplex imaging. In the past, patients 
with symptoms attributable to carotid artery disease were 
initially investigated with duplex imaging and in these 
with evidence of significant stenosis of the internal carotid 
artery arteriography was performed to confirm the extent 
of disease. Since publication of the two multicentre trials, 
the North American Symptomatic Endarterectomy Tnal 
(NASCET) and the European Carotid Surgery Trial 
(ECST), which proved the efficacy of carotid endart- 
erectomy, several studies'’’“ have attempted to develop 
duplex imaging criteria that correlate with the grading of 
arteriographic stenosis. Consequently many surgeons now 
regard carotid arteriography as unnecessary before 
surgery. 

While the degree of carotid stenosis is clearly vital in 
determining treatment, other factors such as the extent of 
proximal or distal disease are equally relevant; in tais 
respect, arteriography has advantages. The relative 
positions of anatomical structures (e.g. internal carovid 
artery and mandible) that arteriography readily demcn- 
strates are also important in decision making. This study 
compares carotid arteriography with duplex imaging and 
considers whether duplex imaging alone  provices 
sufficient information to determine whether carozid 
endarterectomy should be performed. 
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Patients and methods 


Between January 1992 and May 1995, 285 consecutive patients 
(153 men and 132 women of mean age 67 years) with duplex 
scans indicating significant disease of the internal carotid artery 
underwent arteriography. These patients gave a history con- 
sistent with disease affecting the relevant carotid artery territory 
(e.g. previous stroke, amaurosis fugax, transient ischaemic 
attack), The study commenced with the introduction of a new 
colour duplex scanner (Acuson 128; Acuson, Uxbridge, UK) and 
concluded just before the introduction of digital subtraction 
arteriography as the standard technique for performing carotid 
arteriography. Throughout the 40-month study the imaging 
apparatus remained the same. 

Duplex imaging was performed by one of two experienced 
vascular technicians before arteriography. Criteria for stenosis 
were based on velocity and waveform analysis, and haemo- 
dynamically significant stenoses were taken to be those with a 
doubling of the velocity at the carotid bifurcation with associated 
broadening of waveform on spectral analysis. The proximal 
common carotid and the proximal segment of the external 
carotid artery were both scannec routinely. 

All patients in the study had both carotid arteriography and 
duplex imaging performed. The ability of sonographers to predict 
which patients required arteriography to clarify an abnormality 
identified on the scan was assessed prospectively. This applied to 
the last 86 patients in the study and the decision was based on 
the following criteria: (1) an atheromatous plaque was identified 
but its extent could not fully be ascertained, either because it was 
too high to image completely or because the plaque extended for 
more than 2 cm; (2) the stenosis was a significant distance from 
the carotid birfurcation: and (3) calcification of the plaque or 
vessel wall interfered with the ultrasound signal. 

Carotid arteriography was carried out via the transfemoral or 
transbrachial approach with selective catheterization of the 
common carotid artery. It is policy of the unit to perform only 
lateral uniplanar views of the carotid vessels which also display 
the cerebral circulation. It is recognized that a uniplanar view 
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will give less information than multiplanar views but the requires 


ment for two contrast injections in the latter case was thought to 
have the potential to increase complication rates. 

Assessment of the arteriograms was made prospectively 
(without knowledge of the duplex result) by a vascular surgeon in 
conjunction with a sonographer from the vascular laboratory. 
The degree of stenosis of the internal carotid artery (based on 
the mean value of the two observers) was calculated by 
comparing the luminal diameter at the stenosis with that of the 
internal carotid artery distal to the lesion, consistent with the 
NASCET®? method. Whilst the ECST™ study reached similar 
conclusions to the NASCET at the stenosis greater than 70 per 
cent threshold, the method of stenosis measurement was differ- 
ent and it has been estimated that a 50 per cent stenosis from 
the NASCET study was equivalent to 70 per cent from the 

S us, for the purposes of this study any stenosis greater 
er cent on arteriography was regarded as significant. 
f there was difficulty in measuring the stenosis accurately on 
the arteriogram (because of poor definition), the presence of this 
potential error was documented. Any additional information pro 
vided by the arteriogram which might alter the patients manage 
ment was recorded. The mean time lapse between duplex 
imaging and arteriography was 45 (median 41) days. 

The number of patients having carotid endarterectomy and the 
complication rate were recorded to determine whether arterio- 
graphy ħad influenced the decision to operate. 










Results 


No patient died as a consequence of arteriography, 
although two developed a persisting hemiparesis and a 
further patient had a visual field deficit following the pro- 
cedure (1 per cent rate of persisting neurological deficit). 
Additionally two patients developed a groin haematoma. 
Carotid arteriography and duplex imaging were per- 
formed on 285 patients; in 13 the arteriogram either 
failed or was not of sufficient quality to allow worthwhile 
comparison with the duplex scan. The accuracy of duplex 
imaging was therefore obtained by comparison with 
arteriography in 272 patients. 
Duplex imaging correctly identified a significant stenosis 
tients (89 per cent). A similar analysis was per- 
ifter excluding all patients whose arteriograms 
ject to observer error (i.e. accuracy in stenosis 
measurement could not be achieved). In this case, using 
183 parisons, duplex ultrasonography correctly 
identified a significant stenosis in 166 patients (91 per 
erall, useful information was obtained from the 












onsecutive patients the sonographer was asked to 
whether an arteriogram was advised based on 


indicat 
information obtained from the scan. This opinion was 


Table 1 Additional information provided by arteriography in 89 
patients _ 
a No. of patients 


art tere 








Stenosis less than 50 per cent 
High carotid birfurcation 
Extensive distal atheroma 
Very narrow internal carotid 
Internal carotid occlusion 
Tortuous internal carotid 
Siphon: disease 

Proximal atheroma 


toons tet DD 


vos de CD Oe Uf 


then compared with the arteriogram result with respect to 
whether arteriography provided useful additional infor- 
mation. Duplex imaging had a sensitivity of 59 per cent 
and a specificity of 65 per cent with respect to evaluation 
of this selective arteriography policy. 

Of the 272 comparisons, carotid endarterectomy was 
performed in 215 cases with an operative mortality rate of 
| per cent and an overall stroke rate of 8 per cent. In 26 
patients surgery was not performed because of infor- 
mation obtained from the arteriogram. 


Discussion 


The need for preoperative arteriography before carotid 
endarterectomy was first challenged in 1982 when Black- 
shear and Connar'® operated on four patients without 
arteriographic assessment. Since then a policy of selective 
arteriography has become widespread. It is now known 
that symptomatic patients with a 30-70 per cent carotid 
stenosis are equally well treated by medical therapy” or 
carotid endarterectomy, whereas those with stenosis of 
less than 30 per cent have a better outcome on medical 
therapy’. Finding a less invasive imaging technique than 
arteriography to distinguish between the group that will 
benefit from surgical rather than medical treatment is 
attractive, especially if it reduces overall morbidity. The 
risk of arteriography is significant (1 per cent had a 
persisting neurological deficit in this study, similar to 
other reports) and appears to be higher in patients with 
severe aortoiliac disease, renal insufficiency or docu- 
mented allergy to the contrast medium. The risks in all 
patients with cerebrovascular disease are also increased’. 
The significant failure rate (5 per cent in this study), 
delays incurred waiting for the procedure and cost are 
notable disadvantages of arteriography. 

By contrast, carotid duplex imaging is non-invasive, 
rapid and can be repeated on the same day as surgery. 
While arteriography has previously been regarded as the 
‘gold standard’, and large multicentre trials proving the 
efficacy of endarterectomy have been based on it, duplex 
imaging may become the most appropriate test because it 
relies on dynamic flow disturbance rather than static 
images. Indeed, studies that have correlated arterio- 
graphic stenosis measurement with equivalent criteria for 
duplex imaging show great variation. Duplex imaging is 
operator dependent and each individual laboratory should 
audit its results carefully to ensure continuing quality. 

Duplex imaging does have limitations: neither the aortic 
arch and proximal cranial branches nor the intracranial 
circulation, and in particular siphon disease, can be 
assessed. Proximal disease or contralateral occlusion can 
interfere with accurate classification of stenosis by 
affecting flow rates. The fact that these limitations are 
important in determining treatment is highlighted by this 
study in which 89 of the 272 arteriograms reviewed con- 
tained useful additional information and in 26 cases 
resulted in a change of management and a decision not to 
operate. Ideally, this group, which requires arteriography, 
could be identified by duplex scanning. Some have 
suggested a policy of selective arteriography but in this 
study, the sonographers were not able to select a group in 
which arteriography might demonstrate useful additional 
information, ie. only 59% of those predicted by duplex 
imaging had extra information on arteriography. 

Determining the severity of carotid stenosis is clearly 
crucial in decision making and, whilst duplex can achieve 
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this'®™™, there is no evidence that patients who have 
endarterectomy after a duplex scan alone achieve a geod 
long-term result compared with a control group. In «his 
study, relying om duplex imaging alone would have 
resulted in an additional 31 patients having caretid 
endarterectomy. 

No other imaging technique has allowed as accurate an 
assessment as duplex ultrasonography or arteriography, 
but magnetic resonance imaging may provide risk-free 
arteriography in the future, either alone or in combination 
with duplex imagiag”*. 

The results of this study demonstrate that duplex 
imaging is accurate in detecting haemodynamically sigrifi- 
cant stenosis but. in a proportion of cases, it fails to 
identify essential anatomical details and the extent of 
proximal or distal disease. Therefore, whilst it is suitable 
for screening, duplex imaging alone cannot determine 
whether surgery should be performed. By comparison, 
arteriography provides complete information and there- 
fore should be performed in all patients before carctid 


endarterectomy. 
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Background Patients with symptomatic internal carotid artery (ICA) stenosis greater than 70 per cent 
in association with a contralateral ICA occlusion may have an increased risk of stroke following 
carotid endarterectomy. Such patients might benefit from the theoretically shorter ischaemic time 


offered by carotid angioplasty and stenting. 


Methods Nine patients who underwent carotid angioplasty and stenting were monitored using near- 


`. 


infrared spectroscopy, continuous jugular venous oximetry and transcranial Doppler 

_ ultrasonography to detect both haemodynamic ischaemia and embolic events. 

Results Significant ischaemia occurred in four of the nine patients once the stenosis had been crossed 
by the guidewire (spectroscopy and oximetry). Inflation of the angioplasty balloon resulted in a 
brief period of ischaemia and showers of emboli in all patients (ultrasonography) and this persisted 
for more than 3 min after balloon deflation in three patients. One patient had a major disabling 


stroke due to ICA thrombosis. 


< Conclusion Angioplasty and stenting in these high-risk patients may not confer any advantage over 
_ conventional surgery in terms of both haemodynamic ischaemia and embolization. 





Percutaneous transluminal angioplasty (PTA) and stenting 
are established in the treatment of peripheral’, coronary 
and renal’ arteriosclerosis. Although the benefit of carotid 
endarterectomy for severe symptomatic carotid disease is 
now preven**, PTA-stenting is being advocated as an 
alternative’. In particular it is suggested that carotid 
angioplasty offers both clinical and economic advantages, 
being less invasive, avoiding general anaesthesia and 
allowing shorter hospital admission’. While the results of 
small published series appear encouraging™®, there have 
been no. controlled trials comparing the outcome with 
surgery. 

A potential advantage of PTA is the shorter ischaemic 
time associated with angioplasty balloon inflation com- 
pared with surgery. Conversely PTA is associated with 
release of multiple emboli”, the effect of which cannot be 
predicted. 














at risk from haemodynamic ischaemia during 
e those with a severe internal carotid artery 
nosis and a contralateral ICA occlusion!" 
ients might benefit from PTA-—stenting. The 
udy used transcranial Doppler ultrasonography 
(TCD), near-infrared spectroscopy (NIRS) and continu- 
ous jugular venous oximetry to monitor a group of high- 
risk patients undergoing carotid PTA~—stenting. 


Patients and methods 


After obtaining ethics committee approval, patients with an 
ultrasonographically detected symptomatic ICA stenosis greater 
Presented to the annual meeting of the Vascular Surgery Society 
of Great Britain and Ireland, Bournemouth, UK, November 
1996 and to the winter meeting of the Surgical Research Society, 
London, UK, January 1997, and published in abstract form as Br 
J Surg 1997; 84: 562 and 711 

Paper accepted 16 November 1997 
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than 70 per cent and occlusion of the contralateral ICA 
underwent selective transfemoral carotid angiography to confirm 
the severity of the carotid disease. In an 18-month interval nine 
patients gave informed consent to undergo PTA-stenting. Their 
demographic details, symptoms and disease severity are shown in 
lables J and 2. 


Angioplasty—stenting 


All interventions were performed by a single neuroradiologist 
under a standard isoflourane-based general anaesthetic. General 
anaesthesia was used on the basis that the procedure might be 
prolonged during the early experience and to facilitate accurate 
stent placement during controlled apnoea. The angiography 


Table 1 Clinical details 





Sex ratio (M: F) 5:4 
Median (range) age (years) 67 (45-79) 


Co-morbidity 








Treated hypertension 5 
Ischaemic heart disease 4 
Intermittent claudication 2 
Diabetes mellitus 0 
Smoker 4 
Table 2 Carotid disease: symptoms and severity 
Presentation 
Amaurosis fugax 3 
Transient ischaemic attack F 
Stroke } 
Median (range) ipsilateral stenosis ([%) 80 (75-90) 
Contralateral internal carotid artery occlusion 





“Including two with contralateral haemodynamic transient 
ischaemic attacks 
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Table 3 Middle cerebral artery velocity, jugular venous oxygen saturation and changes in the concentration of cytochrome oxidase 
measured from an arbitrary baseline of zero during carotid percutaneous transluminal angioplasty—stenting 





Baseline Guidewire 


tT RARER ORRREORRARARRI RAE RAN NRE RD RA AR RARRHETHARRRR RA St 
Larrate n bre ibe iad ett ahem aang ppm a aana aani nn ah rast drt A MRAM OAS PMA ana pe pane AAAs Arne FRAT e Praha Ae A: 


MCAYV (cm/s) 
[caa;] {u mol/l) 
SIVO, (6) 


48 (25-72) 
= orr 
68 (49-75) 


Inflation Hyperaemia At end of surgery 
0 (0-48) 88 (52-133) 81 (34-133) 
~ 0-4 (~ 2-0-0-1) 0 (~ 1-0-0-2) 0-2 ( — 2:8-05) 
64 (43—70) 69 (55-80) 75 (60-85) 


MCAY., middle cerebral artery velocity; [caa,], concentratior of cytochrome oxidase; SJvO., jugular venous oxygen saturation 


catheter was posithoned in the common carotid artery via one 
femoral artery while the guidewire and angioplasty balloon-stent 
were delivered via the other groin. Intra-arterial heparin 
(S000 units) was gwen after positioning the guidewire. The first 
patient underwent angioplasty alone, whereas an ICA stent was 
deployed in the remaining patients (Palmaz stent, Johnson and 
Johnson Interventional Systems, Warren, New Jersey, USA, 
a=2. Strecker stent mounted on an Ultrathin angioplasty 
catheter, Meditech. Boston Scientific, Watertown, Massachusetts, 
USA, xn =6)}. All stents measured 20-40 x 5 -6mm and were 
T with a 15-s inflation. Further inflations were used to 
expand the stent fully if required. Intravenous heparin was given 
for 72h after the procedure. Thremboprophylaxis was continued 
with self-administered enoxaparin, 20 mg daily for 6 weeks. and 
long-term enteric-coated aspirin (300 mg daily). 


Monttoring 


Transcranial Doppler ultrasonography. Ipsilateral meddle 
cerebral artery velocity (MCAV} was measured with a t-ans- 
cranial Doppler ultrasonographic probe (EME Pioneer TC2020; 
Nicolet Instruments, Warwick, UK) positioned over the temporal 
window and held with a headstrap. This instrument includes 
emboli detection seftware (data saved for off-line analysis). and 
Spencer's criteria were used to distinguish artefact ‘rom 
embolus. No attermpt was made to differentiate between air and 
particulate emboli. MCAV measurements were also stored on 
computer disk. 


Near-infrared spectroscopy. The Critikon Cerebral Redox 
Research Monitor 2001 (Johnson and Johnson, Ascot, UK) 
measures trends ia the cerebral concentrations of oxyhaemo- 
globin [HbO], deexvyhaemoglobin [HHb] and cytochrome oxi- 
dase [caa,|. A decrease in [HbO] with an increase in [F Hb] 
indicates increased ay oxygen extraction (tissue ischaemia), 
a a _ decrease peek is MNE to a o: cek ular 


the vesse re PTA- senna 


Continuous jugular venous oximetry. Jugular bulb veaous 
oxygen saturation (§JvO,) was measured continuously with the 
Oximetrix IH system (Abbott Instruments, Epsom, UK). After 
induction of general anaesthesia, one internal jugular vein was 
cannulated and the fibreoptic catheter was positioned with its tip 
in the jugular bulb. In six patients the dominant internal jugular 
vein, as judged by the angiogram. was used. In the remaming 
three patients, with equal venous drainage, the catheter was 
inserted on the side of the occluded ICA. During monitoriag a 
fall in SJvO. reflected inadequate cerebral oxygen delivery. 


Results 


All interventions were technically successful with a 
reduction in median (range) stenosis from 80 (range 
70-90) to 10 (0-30) per cent. However, one patient 
suffered a disabling stroke caused by acute thrombosis 
of the stented artery. One further patient, taking war- 
farin, developed a large retroperitoneal haematoma and 
another had a large groin haematoma. Neither requ-red 
intervention. There were no other complications. 


The patterns of change in MCAV, SJvQ,, [HbO,] and 
[caa;] were similar, with a fall on balloon inflation and 
reactive hyperaemia following angioplasty—stenting (Table 

3). However, there were important variations: crossing the 
stenosis with the guidewire produced a significant reduc- 
tion in MCAV, SJvO,, [HbOQ,| and [caa,] in four of the 
nine patients and [caa,] remained depressed for more 
than 3 min after dar stenting in three of the 
patients, suggesting prolonged cellular ischaemia. Less 
importantly, balloon inflation resulted in a small, 
transient, increase in SJvO, [HbO,] and [caa,]. This 
presumably reflected a brief augmentation in flow. 

Emboli were detected in all patients during guidewire 
manipulation but most notably following balloon 
deflation. In addition, each bolus of contrast produced 
signals similar to showers of emboli. The median number 
of emboli was 128 (range 90-250) per patient and in one 
patient transcranial Doppler ultrasonographically detected 
emboli were associated with brief ischaemic episodes 
detected by both NIRS and jugular venous oximetry. 

Two patients developed evidence of reperfusion hyper- 
aemia following stent deployment with steadily rising 
MCAV. SJvO,, [HbO,] and [caa,]. This was controlled by 
lowering the blood pressure until MCAV reached 
preangioplasty levels, then allowing the pressure to rise 
slowly again. Acute ICA spasm was noted in two patients 
but resclved without complications. 

In the patient who developed an acute ICA thrombosis, 
two stents were deployed, one across the carotid bifurca- 
tion and the other in the distal common carotid artery. 
The angioplasty balloon became ensnared on one of the 
stents and, while attempts were being made to detach it, a 
reduction in cerebral perfusion was detected by all moni- 
toring modalities. An initial angiogram demonstrated ICA 
spasm but, following a further fall in MCAV, angiography 
confirmed acute thrombosis. Although lysis was achieved 
with locally delivered tissue plasminogen activator after 
ISmin, and MCAV, SJvO, and [HbO,] returned to 
normal, [caa,] remained depressed and the total ischaemic 
time exceeded 20 min. The patient developed a dense 
hemiplegia and computed tomography confirmed 
ipsilateral infarction in the distribution of both the middle 
cerebral artery and watershed areas. 


Discussion 


The advantages of carotid PTA-stenting over surgery are 
less clear than for renal, coronary and peripheral arterial 
PTA. Proponents argue that it avoids general anaesthesia 
and requires a shorter hospital stay®. However, the 
potential complications of carotid PTA-—stenting include 
intraprocedural embolic events and an unknown incidence 
of recurrent stenosis. Furthermore, carotid endarterec- 
tomy can be performed under regional anaesthesia with 
hospital admission as short as 24 h". Finally, while the 
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two major multicentre trials of carotid endarterectomy 
reported combined stroke—death rates of 5-8 and 7-5 per 
cent, the outcome in specialist centres may be better’™””. 

In this study multiple emboli were detected during all 
procedures, particularly on balloon deflation, confirming 
the findings of Markus ef al.. These were at least ten 
times more frequent than observed during carotid 
endarterectomy. Emboli were also detected during guide- 
wire manipulation, which emphasizes the importance of 
minimizing instrumentation across the stenosis. Further- 
more this suggests that the double balloon technique of 
Theron et al.'®, in which an additional balloon is inflated 
distal to the angioplasty site to trap embolic material, will 
not prevent all embolic events. Henry and co-workers 
(personal communication) found no reduction in stroke 
rate using this approach. 

The clinical significance of cerebral emboli remains 
unclear. In the present study one patient, who had no 
neurological complications, showed evidence of cerebral 
ischaemia on SJvO, and NIRS monitoring, apparently 
related to showers of emboli. In addition Gaunt er al." 
have shown that multiple emboli during carotid surgery 
cause subtle neuropyschological deficits. In the present 
study SJvO,' and NIRS measurements provided a 
detailed assessment of the influence of altered cerebral 
blood flow on tissue oxygenation. When blood flow is 
inadequate, cerebral oxygen extraction increases and 
SJvO, falls. These measurements are complemented by 
NIRS which, although regarded as experimental, provides 
a direct measure of tissue oxygenation ({HbO,)) and 
cellular ischaemia ([caa,])*. That the changes in [HbO,| 
and SJvO, were similar supports the validity of NIRS. 
Interestingly the SJvO, changes occurred several seconds 
later, reflecting the time taken for blood to travel from 
the cerebral hemisphere to the jugular bulb. 

The changes in cerebral blood flow and oxygenation 
during PTA-stenting were similar to those following 
clamp application and release during carotid endarterec- 
tomy”. MCAV, SJvO,, [HbO,] and jcaa,] fell during 
balloon inflation, followed by transient hyperaemia on 
deflation. The initial overshoot in MCAV is likely to 
represent increased flow through a dilated vascular bed. 
Autoregulation takes several minutes to readjust. The 
parallel changes in the parameters of tissue oxygenation 
support this hypothesis. 

Although PTA-stenting was used in these high-risk 
patients to reduce the duration of ischaemia, this did not 
always happen. In four patients MCAV fell following 
guidewire insertion resulting in prolonged ischaemic times 
of 8-22 min, longer than required for shunt insertion 
during carotid endarterectomy. Furthermore, cellular 
ischaemia (lower [caa,]) persisted for more than 3 min in 
three patients after balloon deflation despite apparently 
adequate oxygen delivery (measured by [HbO,), SJvO), 
MCAV), suggesting a temporary uncoupling of oxygen 
utilization at a cellular level. Thus, in patients with 
multiple, severely diseased vessels, PTA-stenting may not 
deliver a shorter ischaemic time. Although a shunt can be 
inserted when ischaemia is detected during operation, 
there is no comparable strategy for PTA. 

The present results may represent a learning process, 
but suggest that patients who have a high risk of embolic 
or haemodynamic ischaemia during surgery are also at 
risk during PTA-stenting. While PTA of other vessels 
often avoids the need for major surgery, if complications 
occur, or if PTA fails, remedial surgery is usually possible. 
Carotid PTA-stenting differs in this respect because 








surgery is unlikely to salvage any of the neurological 
complications of endovascular therapy. 

Reservations have been voiced about the current 
enthusiasm for carotid PTA-stenting, including the view 
that the technique should be performed only within con- 
trolled trials”, Routine carotid PTA—stenting will be justi- 
fied only if such trials confirm that both the early (stroke, 
death) and late (recurrent stenosis) results are as good as 
those for carotid endarterectomy. 
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Background Despite the theoretical advantages of coating knitted grafts with a material designed to 
reduce blood loss, their performance has not been directly compared with woven grafts in a 
prospective randomized trial. The aim of this study was to compare the graft handling qualities and 
operative blood loss of the two types of arterial prosthesis, as well as complication rate and patient 


survival at I year. 


Methods A total of 267 consecutive patients having surgery for occlusive or aneurysmal disease of the 
aortoiliac arteries were randomized to receive woven (141 patients) or knitted collagen- 
impregnated Dacron (126 patients) grafts. Graft patency was assessed on discharge and at 1 year by 


duplex imaging. 


Results Mean(s.d.) intraoperative blood loss was statistically greater with woven grafts 
(1690(1424) ml) compared with knitted (1363(1172) ml) (P = 0-049). An insignificant 1-year increase 
in mean(s.d.) graft diameter of 1-2(0-2) mm was found at the distal anastomosis in the knitted 
group. There was no difference in graft patency between the groups and only one graft became 


infected. 


Conclusion This study suggests that knitted and woven grafts have similar clinical performance and 
therefore the less expensive materia! (woven) should usually be selected unless haemorrhagic 


complications are anticipated. 





the material of choice for aortic prosthetic grafts since tt 
was introduced in the late 1950s'. The original grafts were 
of woven construction which resulted in a small pore size 
and little bleeding through the graft. The development of 
industrial machine manufacturing led to the production of 
knitted grafts which, although much more porous, had the 
theoretical advantage of improved operative handling 
ies. This was followed by the addition of a velour 
‘tion to increase tissue incorporation, and more 
C by impregnation with collagen or gelatin, 
the necessity to ‘preclot’ the graft with the 


Dacron (Du Pont, Wilmington, Delaware, USA) bas been 
















patient's own blood, thus reducing initial blood loss’. 
Dacron is a synthetic multifilament yarn which has to 
be either woven or knitted to form a sheet. Woven 
material, manufactured with warp and weft fibres. does 
not rely on looping of the yarn around a needle and the 
| is therefore more compact*. Weaving results in a 
low-porosity graft with greater strength and resistance to 


ion compared with the looser structure of the 


arterial prostheses. In addition, graft patency, infection 
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rate, false aneurysm formation and patient survival at | 
year was assessed. 


Patients and methods 


All patients having elective surgery for an infrarenal aneurysm or 
occlusive aortoiliac disease between January 1991 and August 
1904 were asked to participate in this study. After obtaining 
informed consent patients were prospectively and randomly 
allocated to one of two groups using Geigy randomization tables. 
A woven Dacron graft (Cooley Verisoft) was used for one group 
while the other had a presealed knitted Dacron graft inserted 
(Microvel double Velour with Haemashield). Both of these 
grafts were manufactured and supplied by Meadox (Caddington, 
UB). 

All patients with occlusive disease had a bifurcated graft 
inserted, end to side, between the upper end of the infrarenal 
aorta and the iliac or common femoral arteries. Patients with 
aneurysmal disease had either a tube graft inlayed end to end, or 
a bifurcated graft stretched to the iliac or femoral arteries with 
an end-to-side distal anastomosis and closure of the common 
iliac vessels, the choice being dependent on the state of the iliac 
arteries. 

The presence of diabetes mellitus, hypertension or hyper- 
lipidaemia and smoking habits were recorded. The intraoperative 
blood loss was estimated from swab weighing and measurement 
of the volume of blood within the suction bottle. The time taken 
to perform the distal anastomosis was recorded. 

The patients were reviewed | year later when graft patency, 
dilatation (increase in diameter) and the presence of any 
myointimal hyperplasia were assessed using duplex imaging 
(Acuson 128 XP10; Acuson, Mountain View, California, USA). 
The anastomoses were displayed longitudinally and callipers 
placed across both graft and native artery to measure the luminal 
diameter. These measurements were compared with the known 
graft diameter at the time of insertion. The ultrasonography 
technician did not know the type of graft that had been inserted. 
An intravenous digital subtraction arteriogram was obtained If 
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the duplex study was equivocal or if there was any suggestien of 
graft occlusion. 

A small group of 18 patients (16 knitted and two woven tube 
grafts) who had imttially been recruited and randomized were 
subsequently withdrawn when it became apparent after operatien 
that they would not return to the UK for follow-up. There is 
therefore a slight imbalance between the number of knitted and 
woven grafts included, 


Results 


A total of 267 patients were entered into the trial, of 
which 225 (84-3 per cent) were men and 42 (15-7 per 
cent) women. Some 141 patients (528 per cent) had 
woven and 126 (47-2 per cent) had knitted grafts inserted. 
Of the 141 woven grafts 86 (61-0 per cent) were befur- 
knitted grafts 88 (69-8 per cent} were bifurcation and 38 
(30-2 per cent) were tube grafts. Some 115 patients (43-1 
per cent) had aortoiliac occlusive disease and 152 patients 
(56-9 per cent) had an aortic aneurysm. Mean(s.d.) age ef 
the patients with occlusive disease was 60-4(8-4) years and 
of those with aneurysms was 68-8(7-7) years. The patiants 
with occlusive cisease had a mean(s.d.) claudication 
distance at the time of surgery of 140(96) yards. 

Actual blood boss was extremely variable and ranged 
from 150 to 10 000 ml, but the mean(s.d.) operative blood 
loss was significantly greater in patients who had a weven 
graft inserted (1690(1424) ml) compared with those wich a 
knitted graft (1363(1172) ml) (P = 0-049, Student’s ¢ test). 

Meanis.d.) time taken to construct the groin èna- 
stomosis in patients who had a woven bifurcation graft 
was 18:8(7-5) min and 18-0(7-5) min for a knitted graft. 

Ten patients deed in hospital (3-7 per cent), all within 
24h of surgery. Three (1-1 per cent) died as a resul of 
technical problems, but none related to the grafts. Ten 
further patients (3-7 per cent) died within 1 month of 
discharge (30-day mortality rate of 7-5 per cent). Another 
31 patients died in the next 11 months, giving an overall 
l-year mortality rate of 19-1 per cent and a remaining 216 
patients potentially available for follow-up. Of these 216 
patients, 187 (86-6 per cent) were contacted and re- 
scanned but 29 (13-4 per cent) could not be traced or 
recalled despite stringent efforts. The cause of death given 
on the death certificate was available for 21 of the 31 late 
deaths. Ten patients had died from myocardial infarction 
and five from heart failure. The cause of death was aot 
related to atheroselerosis in the remaining six. 

All grafts were patent at the time of discharge. A single 
limb of six bifurcated grafts (2-2 per cent of all grafts) had 
occluded by l year. Three of the occluded grafts were 
woven and three knitted. All had been inserted for occlu- 
sive disease. No tube graft occluded and no bifurcat on 


There was a mean(s.d.) reduction in diameter of -he 
woven grafts at i year of 1-26(1-75)mm compared with 
the diameter at discharge, There was a mean(sd.) 
increase in the diameter of knitted grafts at l year of 
1-2(0-2) mm indicating a small increase in the cress- 
sectional area. No evidence of myointimal hyperplasia was 
found at | year at any of the distal anastomoses. 

One knitted graft became infected when a graft—enteric 
fistula developed. This patient died 6 months after the 
operation. No other graft infections had occurred by 
| vear. 


Discussion 


Manufacturers’ sales suggest that woven grafts are still 
more popular than knitted grafts (personal communi- 
cation). Various modifications have been made in both 
types of graft which have been claimed to improve per- 
formance but until now the two types of graft have never 
been evaluated in a prospective randomized study. 

Double velour knitted Dacron aortic grafts have been 
shown to have greater anastomotic strength than woven 
aortic grafts in models, but both were found to be less 
satisfactory than an equivalent polytetrafluoroethylene 
graft’, Biophysical, histopathological and ultrastructural 
studies in a few grafts removed after many years have 
shown that the fibre structure and resistance to degra- 
dation is better in woven than knitted Dacron grafts’. 

The interlacing structure of the woven graft with 
parallel fibres arranged compactly at right angles to each 
other is much more resistant to stress than the equivalent 
knitted graft where the looped structure is more prone to 
deformation’. It is thought that the repetitive pulsatile 
pressure of arterial blood is responsible for the dilatation 
found in knitted grafts causing the looping nature of the 
knit to take up a more elliptical shape". The tighter the 
knit the greater the resistance to deformation’. Modern 
knitted grafts may not have the dilatation problems of 
their predecessors. In the few retrospective studies that 
have compared woven and knitted grafts dilatation is the 
most commonly reported long-term complication of 
knitted Dacron bifurcation grafts. Warp-knitted grafts do 
not unravel, curl up, or fray at the edges when cut, unlike 
woven grafts*'', but suture line disruption, anastomotic 
aneurysms, holes, tears, mural thrombus, embolization, 
bleeding and infections are all more common‘. Many 
surgeons choose knitted grafts because of their better 
intraoperative handling qualities. 

Recent improvements in woven grafts, including those 
used in this study, have eliminated unravelling and 
reduced the problems of fraying by using an interlocking 
stitch. Graft pliability has been increased by the use of 
three low-twist yarns and a loose crimp. Pseudointima 
fixation may be improved by the addition of an internal 
velour surface”. 

The condition of knitted and woven Dacron aortoiliac 
grafts has been assessed retrospectively using computed 
tomography’. Knitted grafts were found to dilate most in 
the first year with only marginally greater increases in 
diameter at S years. The mean dilatation of the main 
trunk of a knitted graft was 34 per cent after 5 years 
compared with 15 per cent for a woven graft. The limb 
dilatation was 42 per cent for the knitted compared with 
25 per cent for the woven. Some 9 per cent of the knitted 
grafts developed a proximal anastomotic dilatation com- 
pared with 2 per cent of the woven grafts”, 

In a small study recently performed in this unit it was 
found that grafts were all within 1 mm of manufactured 
size when assessed by duplex imaging immediately after 
insertion. Nothing like the amount of dilatation was found 
in the knitted grafts inserted in the present study after 
| year and this may reflect improved manufacturing tech- 
nology. Woven grafts do not dilate and the present study 
demonstrated only a small reduction in diameter without 
any loss of patency. 

There was no appreciable difference in the time taken 
to perform the groin anastomoses for either graft, which 
suggests that there is little difference in their handling 
properties. Only one patient developed a graft infection. 
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y low infection rate makes a single-centre study to 
investigate the relative risk of graft infection in the two 
groups totally impracticable. 

Collagen impregnation of a knitted graft reduces the 
intraoperative blood loss and avoids the time-consuming 
process of preclotting. The collagen-impregnated knitted 
grafts used in this study had a small but significant 
reduction in mean blood loss in comparison to their 
woven equivalents. The clinical benefits were small, saving 
approximately one unit of blood per patient. This 
advantage would have been negated had the woven graft 
been collagen impregnated. Such a graft is now available. 

Myointimal hyperplasia develops at the anastomoses of 
both polytetrafluoroethylene and Dacron grafts and has 
hampered the development of small diameter prosthetic 
grafts by causing stenosis and occlusion’. Myointimal 
hyperplasia develops with equal frequency in woven and 
knitted Dacron grafts implanted as different limbs of 
composite aortobifurcation grafts in animal models”. 
Duplex imaging in the present study was unable to detect 
myointimal hyperplasia by 1 year in either type of graft. 

Grafts inserted for aneurysmal disease are known to 





a? 


disease, Graft occlusions occur almost exclusively in 





single limbs of bifurcation grafts inserted for aortoiliac 
occlus uns and often develop in the first 100 postoperative 
days’. Up to 12 per cent of graft limbs occlude by 


5 years, and this may represent a low estimate of the true 
figure. A 15-year follow-up of patients who had aorto- 
bifemoral Dacron grafts inserted for occlusive disease 
showed that only 25 per cent of patients survived and only 
20 per cent still had both graft limbs patent’’. 

No overall difference in the patency of woven and 
knitted grafts was found in a small retrospective study of 
79 patients'®. In the present study six early unilateral graft 
limb occlusions were detected with three in each of the 
woven and knitted groups. This is too small a number to 
justify any comparison between the two graft types but an 
overall occlusion rate of 22 per cent at | year was lower 
than expected. 

Patients having aortoiliac surgery have a reduced life 
expectancy. The mortality rate in this study of just under 
20 per cent at 1 year is comparable to other reports*'*". 
The high mortality rate at 1 year combined with the low 
occlusion and infection rates have reduced the power of 
this study to detect minor differences in these compli- 
cation rates and a large randomized multicentre study 
would be required to show a significant difference. 

The results of the present study do not support the view 
that bifurcated prostheses made of knitted and impreg- 
nated Dacron have better patency or lower infection rates 
than their woven Dacron equivalents. As the 
intraoperative and postoperative performances are so 
similar it is more appropriate to consider the price of the 
two grafts. In the UK at present a non-impregnated 
woven prosthesis costs approximately half the price of the 
knitted alternative manufactured by the same company, 
and should therefore be the graft of first choice. 
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Background Brothers of patients with an atdominal aortic aneurysm (AAA) are at high risk. In the 


present study brothers of patients who underwent elective 


AAA surgery were invited for aneurysm 


screening and the psychological consequences studied. 


Methods All brothers over the age of 50 yezrs were invited for 


abdominal ultrasonography. They were 


asked to complete a standard psychological well-being questionnaire both before, and 3 months 


after screening. 


Results Some 571 brothers were identified: 251 were dead, 35 lived abroad, 16 could not be contacted 


for other reasons, 46 refused to participate 


and 13 were already known to have an AAA. Some 210 


subjects (37-8 per cent) accepted the offer of screening. A new AAA was detected in 26 (12:3 per 


cent, 95 per cent confidence interval 


8-18 per cent) of the men screened resulting in an overall 


prevalence of 18 per cent (95 per cent confidence interval 13-26 per cent). Eight (3-8 per cent) 


aneurysms were 5 cm or more in diameter and elective 


surgery was performed in five patients (2-4 


per cent). The psychological dimensions cf well-being (depression, anxiety, energy, and positive 


well-being) had not changed significantly 3 months 


after screening. 


Conclusion The prevalence of AAA in brothers of patients with AAA is far higher than in the overall 


male population of the same age. Screening 
psychological well-being. 
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The overall mortality rate following ruptured abdominal 
aortic aneurysm (AAA) is over 80 per cent’. The risk of 
death associated with elective aortic surgery 1S approxi- 
mately 5 per cent™, Screening may be a way of reducing 
total mortality from ruptured AAA. Ultrasonographic 
imaging of the aorta is cheap, and sensitivity and 
specificity rates are estimated to exceed 95 per cert’. 
Aortic diameter can be measured within a detection range 
of less than 2-2 mm^. The estimated prevalence of AAA 
within a random sample of 65-74-year-old men is 3-6 per 
cent’. To increase the yield of a screening program ne, 
identification of subgroups known to have a higher 


prevalence of AAA has been proposed’*. Several studies 
have shown a clear familial aggregation of AAA. 


Prevalence rates of 19-29 per cent in brothers have been 
reported™™. Several aspects of screening need to be 
studied before screening for AAA in brothers is 
introduced", In a prospective multicentre study the yield 
of a targeted screening programme for brothers of 
patients who had elective AAA surgery was investigated 
and the psychological consequences of screening were 
studied. 


Patients and methods 


The study involved the brothers of 291 patients (261 men anc 30 
women) admitted to five hospitals in the Netherlands between | 
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does not seem to have a negative influence on 








May 1993 and | May 1995 for elective infrarenal AAA surgery. 
Nieuwegein 
and the Westeinde Hospital in the Hague, 116 and 36 patients 
the University 
Hospitals of Utrecht, Maastricht, and Leyden, 68, 38, and 33 
operations were performed respectively. Mean(s.d.) age of the 
patients was 69(8) (range 45-87) years. All patients were 
age, vital status, and address of any brothers. 


In the district hospitals of St Antonius Hospital in 


underwent aortic surgery respectively. In 


requested to supply 


Consent for contacting the brothers was also requested. 


Brothers who were still alive and 50 years of age or older were 
contacted by telephone and provided with information regarding 
the study. They were invited for ultrasonography of the 
They were asked 
to complete general health and well-being questionnaires. In the 
nealth questionnaire, information pertaining to the 
previous myo- 
antihypertensive drugs and 
diabetes mellitus. The well-being questionnaire was psychological 
into Dutch) aimed at assessing the 
screening on the four dimensions of depression, 
anxiety, energy, and positive well-being. It contained six items for 
and six for positive 
scores indicated better 
and reproducibility of this 


abdominal aorta in a hospital near their home. 
general 
following items was registered: smoking habits, 
cardial and cerebral infarction, use of 


in nature (translated 
influence of 


well-being. Higher total and domain 

psychological well-being. The validity’ 

self-reported questionnaire is good". 
Three months 


depression, six for anxiety, four for energy 


Results of the ultrasonography 
general practitioners. An AAA 


scores of well-being 
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after ultrasonography the participants were 
asked once again to complete the well-being questionnaire. 
were sent to the trial office by 
was defined as a localized aortic 
dilatation with an anteroposterior diameter of 30 mm or more, 
or 1-3 times the proximal aortic diameter”, Two measures were 
calculated the new detection rate and the overall prevalence 
comprising newly detected AAAs and the AAAs already known. 
Differences between subgroups were tested using 7 test. Mean 
and the subdomains were compared using 





the pia t test. The study was approved by the medical ethics 
commitegs of all participating centres. 
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Collectively, the 291 patients who underwent elective — 


AAA repair had 603 brothers. Of this total, 32 were under 
50 years of age, 251 had died, and 16 could not be con- 
tacted because the original patient had not provided a 
recent address. Of the remaining 304 brothers, 269 were 
judged. eligible for the study. Of these, 46 refused screen- 
ing (generally because of health prob! ems). ‘Thirteen 
individuals were already known to have an AAA and were 
also not included in the study. Some of them had already 
had AAA repair. Some 210 brothers (79 per cent of those 
eligible) participated in the study and underwent 
abdominal ultrasonographic imaging. 

An AAA was detected in 26 brothers. The new 
detection rate was 12:3 per cent (95 confidence interval 
(c.i.) 8-18 per cent) and the overall prevalence rate (26 
plus the 13 AAA already known) was 18 per cent (95 per 
cent ci. 13-23 per cent). Mean(s.d.) diameter of the 
aneurysms was 4-2(1-4) cm, the median was 3-4 cm (25th 
percentile 3-0 cm, 75th percentile 5-1 cm). In 15 men the 
AAA was smaller than 4cm. In eight (3-8 per cent) the 
AAA was 5cm or more. Five of these had aortic 
aneurysm. repair. Seven men are included in a follow-up 
schedule, four died from other illnesses during follow- “Up. 
Follow-up was not considered necessary by the partici- 
pating surgeons in the remaining ten men who were 
elderly, suffered from comorbidity and had a relatively 
small AAA. 

Brothers with an AAA were older than brothers with- 
out an AAA (mean difference 3-5 years), and mere com- 
monly had a history of myocardial infarction {F = 0-04), 
transient ischaemic attack or stroke (P=0-09) (Table i). A 
total of 174 (83 per cent) of the participants in the study 
completed the well-being questionnaire before, as well as 
three months after the ultrasonographic scan (Tubie 2), 
There were no significant differences either in the total 
well-being sum-score (P=0-8) or in the scores of the 
different domains. 





Table { Characteristics of brothers with and without abdominal 
aortic aneurysm 


Brothers Brothers 
All without with 
Ea brothers* AAA AAA 
Characteristics (n = 210) (n = 180) (n = 26} 
Age (years) 
50-59 | 60 (29) 55 (31) 4 (15) 
60-69. 96 (46) 83 (46) 12 (46) 
70-79 47 (22) 37 (21) & (31) 
BO+. 7 (3) 53} 2 (8) 
Cardiac disease 64 (31) 54 (30) 9 (35) 
Myocardial infarction 29 (14) 22 (12) TALT) 
Angina 38 (18) 33 (18) 4{15) 
Arrhythmia 20 (10) 16 (9) 4 (17) 
Hypertension 24 (11) 20 (11) 3 {12} 
Minor stroke and TIA 12 (6) 7 (4) 3 (12) 
Diabetes mellitus 16 (8) 12 (7) 4 (15) 
SMOKE 69 (33) 61 (34) TONN 


Values in parentheses are percentages. “Results of ultra- 
sonography were not available for four brothers. AAA, 
abdominal aortic aneurysm; TIA, transient ischaemic attack 


AORTIC SCREENING OF BROTHERS 779 


Table 2 Total well-being score before and after aortic screening” 





Before screening After screening 





Total score for well-being — 53(12-1)(0-9) §3-2(12-4)(0-9) 
Subscales 
Depression 3-4(4-2)(0-3) 3-2(3-9)(0-3) 
Anxiety 3-0(3-6)(0-3) 3-4(4-8)(0-4) 
Positive well-being 14-2(4-2)(0-3) 14-4(4-6)(0-4) 
Energy 9-2(2-9)(0- z 9-4(3-1)(0-2) 


Values are mean(s.d.)(s.e.m.) 


Discussion 


One-third (210 of 603) of the brothers initially identified _ 
were screened for an AAA. The mean age (69 years) of - 
the index patients was relatively high and a significant 
number of their brothers had died. The prevalence of 
AAA in the study (18 per cent) was higher than in the 
overall male population of the same age (3-6 per cent)’. 
Prevalences of between 13 and 29 per cent have been 
reported in other studies” ''-'*, Except in the case of one 
study, where no definition of AAA was provided, re- 
searchers applied size definitions similar to this study. The 
present study differed in that it was limited to brothers = 
50 years of age and older. The research conducted by > 
Adamson et al." also included younger brothers with 
correspondingly higher prevalence, which may be a chance 
finding. Thirteen brothers, a relatively high number, had 
already had aneurysms diagnosed. In a community which 

had not been so well monitored medically these previously 
diagnosed AAA would have been discovered only by 
deliberate sibling screening. In the Netherlands it is 
common for patients to ask their surgeon about the risk 

to their siblings. 

The compliance rate in this study was remarkably high 
(210 of 269) in comparison to attendance rates in cervical 
cancer and breast cancer screening programmes. The 
siblings of AAA patients are much older than the women 
invited for breast and cervical cancer screening pro- 
grammes. Having a sibling who has had a complicated 
operation for an AAA appears to be a factor influencing 
attendance. Another difference in this screening pro- 
gramme was the means used to issue the invitation. The 
first telephone contact with the brothers allowed for many 
questions to be answered, which would not have been 
possible if invitations had been sent by mail. Invitations by 
telephone are time-consuming but seem to be worthwhile. 

Brothers of aneurysm patients have a high prevalence 
of aortic aneurysms and, until national population 
aneurysm screening programmes can be agreed, such 
targeted screening is worthwhile. 
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Background This paper describes local anaesthetic saphenous disconnection in elderly patients for 
the treatment of venous ulceration in legs with either saphenous venous reflux alone or in 
combination with deep venous reflux. 
-Methods Ambulatory venous pressure was measured in 16 legs with saphenous vein reflux alone and 
-in nine legs with combined deep and saphenous venous reflux before, immediately after and 
3 months after saphenofemoral or popliteal disconnection. Ulcer area was measured by 
computerized planimetry before surgery and at 1 and 3 months after operation. No compression 
bandages or hose were applied after surgery unless the ulcers had not begun to heal after 1 month. 
Results In legs with saphenous reflux alone all ulcers healed without compression bandages at a 
median of 81 (range 14-253) days and the pressure relief index (PRI) improved significantly both 
after surgery and at follow-up. None of the ulcers in the nine limbs with saphenous and deep 
venous reflux healed without compression bandaging and the PRI was unchanged immediately 
< following surgery and at follow-up. 
=< Conclusion Saphenous vein disconnection improves venous function and heals venous ulcers without 
-- compression bandaging if the deep veins are normal. This procedure under local anaesthetic may 
be particularly suitable for elderly patients, but long saphenous vein stripping should be added in 
young patients. 
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V enous ulceration results. Rom prolonged venous hyper- reflux of more than 0-5 s duration with an ankle: brachial systolic 


ressure index of over 0:9. 

S is } p i , ; 

one pe a eae eae a ee The study was designed to investigate the role of local anaes- 
P P Ee thetic saphenofemoral and/or saphenopopliteal disconnection in 


cases there is, in addition, deep vein reflux’. The role of a total of 40 legs, 20 with superficial reflux only and 20 with 
surgical correction of saphenous vein reflux as a thera- superficial and deep reflux. The study received local ethics 
peutic manoeuvre in the treatment of venous ulceration committee approval. Patients had preoperative colour duplex 
has previously been disregarded**. Darke and Penfold? scanning and ambulatory venous pressure (AVP) measurements 
have demonstrated that saphenous vein ligation with recorded: these were repeated immediately after surgery (within 
strippin to the knee (combined with postoperative com- 1b) and at 3 months™®. Venous ulcer size was measured before 
pressio n one-third of cases) results in ulcer healing if surgery and at 1 and 3 months after surgery. Patients were 


followed up for 24 months. 
To assess whether the. final AVP was influenced by not strip- 
ping the saphenous vein the difference between the preoperative 


ep veins are normal, with associated improvement 
in ambulatory venous pressure’. Controversy exists 





regarding the role of saphenous vein surgery when there and follow-up AVP (expressed as a percentage of the resting 
is co-existing deep venous reflux. Scurr’ has advocated pressure) in legs with normal deep veins was examined and 
Saphenous vein surgery in this situation, whereas compared to the status of the saphenous vein remnant at follow- 
Mayberry et al.* consider that this approach is unproven. up. Each leg was classified into one of two groups. Group 1 
The principle behind the treatment of venous ulceration 1s included legs with thrombosed and/or competent saphenous 
to reduce venous hypertension, and therefore stripping of veins, and group 2 included legs with reflux still present in the 
the saphenous veir may not be mandatory. All previous venous remnant. Legs that required surgery to both the long 


saphenous vein (LSV) and short saphenous vein (SSV) were 
included in group 1 only if both venous remnants were either 
competent or thrombosed. 


reports have included saphenous vein stripping and/or 
postoperative compression therapy in addition te 
saphenous vein disconnection. The aim of this study, 
therefore, was to examine the safety and efficacy of local 


anaesthetic day-case saphenofemoral or popliteal discon- Measurement of ambulatory venous pressure 

nection without stripping the saphenous vein or use of AVP was measured in the standard manner’ immediately before 
postoperative compression in ulcerated limbs with isolated and after surgery i.c..within 1 h and at a 3-month follow-up visit. 
saphenous venous reflux and in those with combined deep From the pressure tracing obtained the resting venous pres- 


and saphenous venous reflux. sure (RVP) (mmHg), AVP (mmHg) and time (s) to return to 90 
a per cent of the resting pressure (RT90) were measured. These 
data allowed the calculation of an overall assessment of venous 





Patients and methods | calf pump function, the pressure relief index (PRI). 

Patients with active leg ulceration were identified from those . nA 

attending a venous ulcer assessment clinic’. Ulcers were defined Colour duplex imaging 

as venous if the only demonstrable abnormality was venous A colour duplex scan of the deep and superficial veins was per- 
aaa at = Se a A i formed before surgery and at follow-up visit. Venous reflux was 

Paper accepted 4 September 1997 defined as the presence of reversed blood flow for more than 
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05s on release of a calf squeeze distal to the segment of vein 
under examination. 


Ulcer area 


Ulcer areas were determined by computerized planimetry ‘rom 
tracings of the ulcer perimeter before surgery and at I and 3 
month follow-up. Healing was determined by inspection and 
deemed to be complete if full re-epithelialization had occurred. 


Surgery 


Saphenous disconrections were performed under local :nfil- 
tration anaesthesia. Reflux at the ee junction (3FJ) 
was treated by flush ligation of the SFJ with formal exploration, 
identification, ligation and division of all tributaries. Sapheno- 
popliteal reflux was treated by flush ligation and division of the 
saphenopopliteal junction (SPJ). After surgery the ulcers were 
dressed with a simple non-adherent dressing (Johnson and 
Johnson, Ascot, UK), a layer of gauze, and a graduated below- 
knee Tubigrip (Seton Health Care Group, Manchester, UK). H 
after 1 month healing had not commenced this was replaced by a 
four-laver compression bandage. 


Statistics 

Data were analysed using non-parametric paired testing 
(Wilcoxon matched pairs) and unpaired (Mann-Whitney U est) 
as appropriate, 


Results 
Patients 


The study was terminated after 25 legs (24 patients) had 
been studied because of the poor outcome in legs with 
combined superficial and deep reflux. Sixteen legs had 
isolated sapi Tons vein reflux distributed as follo ows: LSV 


three. Nine legs had venous reflux in the deep and ong 
saphenous systems combined; five had duplex evidence of 
previous deep vein thrombosis. Deep venous reflux was 
present throughout the full length of the superficial 
femoral and popliteal veins into the calf veins in all rine 
legs. Patients’ ages, initial ulcer area and duration at the 
time of surgery are given in Table /. 

Eighteen legs had saphenofemoral disconnection, four 
saphenopopliteal disconnection and three had both. All 
patients who had saphenopopliteal disconnection had pre- 
operative marking of the SPJ by colour duplex imaging 


Ulcer healing 


All 16 ulcers in legs with isolated saphenous vein redux 
began to heal within | month of surgery, and all healed 


Table 1 Characteristics of the patients and ulcers 





Ulcer 
duration 
before Patient 
Initial ulcer surgery age 
area (cm*)} (years) (years) 
Saphenous reflux 9 (3-14) 2 (1-6) 73 (56-77) 
only Gr = 16)* 
Deep and superficia! 18 (9-92) 2 (1-3) 77 (63-85) 
reflux combined 
{n = G)* 
PI 0-02 0:59 0-4] 





*Values are median (range). TMann-Whitney U test 


completely at a median of 81 (range 14-253) days. None 
required compression bandaging. 

None of the nine ulcerated legs with combined deep 
and saphenous vein reflux had started to heal by 1 month. 
Median ulcer area had increased from 18 (range 
9-92)cem* to 24 (15-126)em’ (P=0-01, Wilcoxon 
matched pairs). All nine legs were subsequently treated 
with four-layer compression bandaging. After a median 
follow-up of 16-5 (range 10-24) months, three ulcers had 
healed at 136, 168 and 196 days. The remaining six were 
unhealed. 


enous junction 


The PRI (Fig. /) increased significantly immediately after 
surgery and at follow-up visit in legs with isolated 
saphencus reflux. In legs with deep and saphenous reflux 
combined the PRI remained unchanged immediately after 
surgery and at follow-up visit. 

The RT90 (Fig. 2) lengthened significantly immediately 
after surgery in legs with isolated saphenous reflux. This 
lengthening in the RT90 was maintained but not 
improved at follow-up visit. In legs with combined deep 
and saphenous reflux there was no change in the RT90 
after surgery or at follow-up visit. 


Pressure relief index 





Preop. Postop. Review Prodn. Postop. Review. 
SRO SRO SRO SDR SDR SDR 


Fig. 1 Pressure relief index before and after surgery and after 
3 months. SRO, saphenous reflux only; SDR, saphenous and 
deep reflax combined. Bars, median; box, interquartile range; 
whiskers, range. *P = 0-001; TP = 0-04; £P = 0-58; §P = 0-25 
(Wilcoxon matched pairs) 


90 per cent refill time (s) 





Review 


Preop. Postop. Review Pireo. ~ Postop. 
SRO SRO SRO SDR SDR SDR 


Fig. 2 Nimety per cent refill time before and after surgery and 
after 3 months. SRO, saphenous reflux only; SDR, saphenous 
and deep reflux combined. Bars, median; box, interquartile 
range; whiskers, range. *P = 0-003; +P = 0-27; £P = 0-80; §P = 0-42 
(Wilcoxon matched pairs) 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 781-784 


F. BELL, A. R. NAYLOR and N. J. M. LONDON 


SAPHENOUS VEIN SURGERY IN TREATMENT OF VENOUS ULCERATION 783 


and 
© 


o> 


a) 
E P 
Pet ee 


E 
bae zas 





Ambulatory venous pressure 
{percentage of resting pressure) 


M 
oo: =: E 
aie Sica eae 


Freop. Postop. Review Preop. Paostop. Review 

SRO SRO SRO SDR SDR SDR 
Fig. 3 Ambulatory venous pressure (as a percentage of resting 
pressure) before and after surgery and after 3 months. SRO, 
saphenous reflux only; SDR, saphenous and deep reflux 
combined. Bars, median; box, interquartile range; whiskers, 
range. *P = 0-55; +P = 0-003; £P = 0-44; §P = 0:35; 1P = 0-001; 
**P = (} él {Wilcoxon matched pairs) 


The AVP (Fig. 3) was unchanged after surgery in legs 
with saphenous reflux only but at follow-up visit had 
significantly decreased. The AVP remained unchanged 
throughout the study in legs with combined deep and 
EPRE reflux. 


Distribution of venous reflux at follow-up 


Of the 16 legs with isolated saphenous vein reflux, 12 
LSVs and seven SSVs were ligated. At follow-up visit all 
12 LSVs had been disconnected adequately at the SFJ 
and of the unstripped remnants, five had thrombosed, 
three remained incompetent, three had become com- 
petent and one LSV was not visualized fully. Of the seven 
SSV ligations, all had been disconnected, two SSV rem- 
nants had thrombosed, three regained competency, one 
remained incompetent and one was found to have a 
recurrent connection with the deep venous system. All of 
the deep veins in this groups of limbs remained fully 
patent and competent. 

Median difference in preoperative and follow-up AVP 
in those limbs with normal deep veins was as follows: 
group 1 (thrombosed or competent LSV or SSV) 16-5 
(range 5-37) per cent and group 2 (incompetent LSV or 
SSV) 10 (range —2 to 30) per cent (P=0-44, Mann- 
Whitney U test). 

Considering legs with combined deep and saphenous 
venous reflux, all nine LSVs were adequately dis- 
connected at the SFJ and all deep veins remained patent 
and incompetent. The states of the LSV remnants were: 
four thrombosed, three remained incompetent, one had 
recurrent reflux from the groin and one was visualized 
inadequately. None had regained their competency. 


Discussion 


This study examined the efficacy of saphenofemoral and/ 
or popliteal disconnection alone without stripping the 
saphenous vein and without postoperative compression, 
This is important for three reasons. First, if correction of 
venous hypertension is of prime importance in achieving 
ulcer healing, then stripping the LSV may be unnecessary, 
Second, saphenous disconnection alone lends itself to 
local anaesthetic day-case surgery and does not carry the 
money of LSV stripping. Third, postoperative com- 
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pression was avoided which allowed full evaluation of the 
surgical procedure itself. 

In the absence of deep venous reflux, saphenous dis- 
connection alone results in healing without the need for 
compression hose or bandages. This was accompanied by 
an improvement in the PRI in the immediate postoper- 
ative phase and a further improvement 3 months follow- 
ing surgery. The parameters that constituted the PRI 
behaved differently. The RT90 lengthened immediately 
after operation and although this was maintained at 
3 months it did not improve further. The AVP, however, 
failed to improve immediately after surgery but at follow- 
up was significantly lower than either the preoperative or 
the postoperative value. This supports a theory of volume 
overload” on the calf muscle pump in that saphenous 
disconnection immediately removes the source of venous 
reflux (reflected in the lengthening of the RT90) but it 
takes time for the AVP to drop to a significantly lower 
value. This suggests that for the calf muscle pump to 
regain its function, some degree of recovery and 
accommodation to the reduced reflux load is required, 
hence the delay in obtaining a reduced AVP. It is also 
noteworthy that three of the seven LSV remnants 
regained their competence suggesting that reducing the 
refluxing volume allows the veins to regain their tone, 
allowing opposition of vein valve cusps. 

The haemodynamic changes demonstrated by this study 
suggest that saphenous vein stripping is unnecessary to 
achieve ulcer healing and improved venous function if the 
deep veins function normally. There was no detrimental 
haemodynamic effect of leaving a refluxing LSV remnant 
behind. However, it has been shown that the incidence of 
recurrent reflux at the SFJ”? is greater if the SFJ is dis- 
connected without stripping. Although the patients in this 
study were elderly, many venous ulcers begin in young 
patients who require a durable surgical procedure to mini- 
mize venous reflux recurrence and hence ulcer recurrence. 
In younger patients with venous ulceration and isolated 
saphenous reflux saphenous disconnection and stripping 
under general anaesthesia is the preferred option. The 
data presented here are drawn from a small number of 
patients; the durability and effect on ulcer recurrence 
rates need further evaluation. 

It has been recommended that in the presence of 
coexisting deep reflux, saphenous reflux should be 
corrected as far as possible for venous ulceration’. In this 
study saphenous disconnection had no effect on ulcer area 
or venous haemodynamics in legs with combined deep 
and saphenous vein reflux. 

Local anaesthetic, day-case saphenous disconnection is 
safe in the elderly. Providing the deep veins were normal, 
all ulcers in this study healed without postoperative com- 
pression. If deep venous reflux extended below the knee, 
saphenous disconnection had no effect on venous haemo- 
dynamics and all ulcers failed to heal without com- 
pression. 
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Lower limb ischaemia-reperfusion injury causes endotoxaemia and 
endogenous antiendotoxin antibody consumption but not bacterial 


translocation 








Background It has been suggested that reperfusion of the acutely ischaemic lower limb alters gut 
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permeability. The effect of lower limb ischaemia—reperfusion on systemic endotoxin and 
antiendotoxin antibody concentrations and the incidence of bacterial translocation was investigated. 

Methods Systemic endotoxin and antiendotoxin antibody concentrations were measured in five groups 
of male Wistar rats: control, after 3 h of bilateral hind limb ischaemia alone, and after 3 h of 
bilateral hind limb ischaemia followed by 1, 2 or 3 h of reperfusion. A second experiment examined 
translocation of indigenous bacteria following 2 h of reperfusion in a similar model. 

Results Ischaemia followed by reperfusion for 1, 2 or 3 h caused a significant increase in plasma 
endotoxin concentration to mean(s.¢.m.) 10-0(3-0), 44-8(19-2) and 20-2(6-2) pg/ml compared with 
that in control animals (2-58(0-91) pg/ml) or animals in the ischaemia alone group (1:2(0-9) pg/ml) 
(P<0-05). This was associated with a significant reduction in endogenous antiendotoxin antibody 
(immunoglobulin (Ig) G and IgM) concentration. No significant bacterial translocation was 


detected in any of the groups studied. 


Conclusion These results demonstrate that a remote and isolated ischaemia—reperfusion injury to the 
lower limb, in the absence of infection or bacterial translocation, causes endotoxaemia. Further 
studies are needed to evaluate the role of endogenous antiendotoxin antibodies in this situation. 
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Multiple organ dysfunction syndrome (MODS) is a signifi- 
cant cause of morbidity and death after trauma and major 
vascular surgery such as abdominal aortic aneurysm 
surgery’. Until recently it was generally accepted that 
MODS was a complication of uncontrolled infection or a 
iféstation of an occult septic focus, but it is now clear 
DS can develop in the absence of infection*, 
elopment of sepsis syndrome and MODS in 












patients after trauma, major surgery or critical illness in 
the absence of an identifiable focus of infection has lead 
to the hypothesis that micro-organisms from the intestinal 


ay be the source of bacteria and that endotoxin is 
involved in the pathogenesis and pathophysiology of these 
aç? 


syndromes’. 

The gastrointestinal tract is normally inhabited by a 
large collection of microbial species and high concen- 
trations of endotoxins’*. To protect the host from being 
invaded by its own flora or their toxins the gut is equipped 
with efficient defence mechanisms which constitute ‘the 


gut barrier’. These include a normal ecological balance of 
gastrointestinal microflora that competitively inhibit 
overgrowth, and hence translocation, of any particular 
Species and an intact intestinal mucosa that provides a 
physical barrier to translocation of particles including 
antigens and bacteria’. Immune defences such as gut- 
associated lymphoid tissue, Kupffer cells of the liver and 
serum immunoglobulins act as a second line of defence 
should breach of the physical barrier occur”. It has been 
suggested that circulating endogenous antiendotoxin 
antibodies can bind and neutralize endotoxin escaping 
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from the gut. This was demonstrated by a decrease in 
their plasma concentration following exposure to 
endotoxin''. Serum immunoglobulins can also opsonize 
translocating bacteria to increase their clearance from 
lymphoid organs and the bloodstream thereby decreasing 
their systemic dissemination”. 

Clinical studies have suggested that gut permeability is 
altered following major vascular surgery and endotoxin 
has been demonstrated in plasma of patients undergoing 
abdominal aortic aneurysm replacement", The link 
between lower limb ischaemia—reperfusion injury, gut per- 
meability and the development of remote organ 
dysfunction following abdominal aortic aneursym surgery 
is unclear. The objectives of this study were to determine 
the effect of ischaemia—reperfusion injury of the lower 
limb on systemic endotoxin and endogenous antiendotoxin 
antibody concentrations, and bacterial translocation in a 
rodent model. 


Materials and methods 
Animal model 


Adult male Wistar rats weighing 300-350 g obtained from a 
breeding colony were used in the study. Animals were kept 
under standard conditions and had free access to standard rat 
chow (R. Morton, Ballymena, UK) and water ad libitum until the 
morning of the experiment. The animals were anaesthetized 
with subcutaneous ketamine 80 mg/kg and xylazine 8 mg/kg. 
Hydration of the animals was maintained by injection of sterile 
0-9 per cent sodium chloride (Antigen Pharmaceuticals, Roscrea, 
Ireland) 3 ml per kg per h subcutaneously. Using a heating lamp, 
body temperature was kept at 37°C. Bilateral hind limb 
ischaemia was induced by applying rubber band tourniquets high 
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around each thigh as described originally by Rosenthal’. At tre 
end of the ischaemic period reperfusion of the limbs was 
achieved by releasing the tourniquets. All procedures involviag 
animals were carried out in accordance with the regulations of 
the United Kingdom Animals (Scientific Procedures) Act, 1986. 


Experiment Í 


Blood samples were taken from five groups of animals (12 in 
each group): control (6 h of general anaesthesia) (group 1); after 
3h of bilateral hind limb ischaemia alone (group 2); and after 
3h of bilateral hind limb ischaemia followed by reperfusion for 
1,2 or 3h (groups 3, 4 and 5) (Fig. Í). 


Blood sampling. At the time of blood sampling the chest wall 
was cleansed with chlorhexidine in spirit, a l-cm disc of skin was 
excised and a butterfly needle connected to a 10-ml syringe was 
then used to obtain a blood sample by direct cardiac puncture. 


{0 min. Plasma was then aliquoted into sterile cryotubes (Nunc; 
Intermed, Roskidle, Denmark) and stored at — 70°C until the 
time of assay for endotoxin and anticendotoxin antibody. 


Endotoxin assay. Bacterial endotoxin was quantified in dupli- 
wates using an endpoint chromogenic Limulus Amoebocyte 
Lysate assay (Quadratech, Epsom, UK). Samples were diluted 
(1:10 with sterile pyrogen-free water and heat-treated at 75°C for 
10 min to remove plasma inhibitors. The concentration of enco- 
toxin in the samples was calculated from a standard curve which 
was generated in 10 per cent normal rat plasma using Escherichia 
coli endotoxin (0111:B4) supplied with the kit and similarly 
treated. The amount of endotoxin in the sample was determined 
photometrically at 405 nm. The assay had a sensitivity of 83 pg/ 


Male Wistar rats (n=60) 
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Fig. 1 Experimental design 


ml and range of $3-100 pg/ml. Each aliquot was assayed for 
endotoxin only once. If the assay gave poor duplicates or high 
values, which may indicate contamination, a fresh aliquot of the 
same sample was tested. The interassay and intra-assay 
coefficients of variation were less than 10 per cent and less than 
15 per cent, respectively. The assay was always undertaken by the 
same individual who was specifically assigned to measuring 
endotoxin. 


Antiendotoxin antibody assay. The ‘EndoCAb’ enzyme-linked 
immunosorbent assay, which measures antibody levels to the 
core glycolipid region of lipopolysaccharide, was used to measure 
antiendotoxin antibody levels'®. The microplates (G.R. Barclay, 
Scottish Blood Transfusion Centre, Edinburgh, UK) were 
previously coated with a ‘cocktail’ of core lipopolysaccharide 
from rough mutants of a number of bacteria complexed with 
polymyxin and then blocked with 5 per cent bovine serum 
albumin. Plasma samples were diluted 1:200 using phosphate 
buffered saline, pH 7-4 containing 0-05 per cent Tween (Sigma, 
Poole, UK), 0-5 per cent bovine serum albumin (Sigma) and 4 
per cent polyethylene glycol (BDH Chemicals, Poole, UK). A 
normal plasma dilution curve was obtained by using plasma at a 
range of dilution from 1:50 to 1:1600. Standards and samples 
were added in duplicate to the plate at 100 ul per well. The plate 
was incubated for ih at room temperature with continuous 
shaking. A 1:250 dilution of the antirat immunoglobulin (Ig) G 
peroxidase or 1:500 dilution of the antirat IgM _ peroxidase 
(Serotec, Oxford, UK), prepared in the above diluent, was then 
added to each well {100 ul) for 1h at room temperature with 
continuous shaking, Following this, 100l 3,3,5,5 tetramethyl- 
benzidine substrate (Sigma) was added to each well for 10 min 
and the reaction stopped using sulphuric acid 2 mol/l. The plate 
was then read on a Thermomax kinetic reader (Molecular 
Devices, Crawley, UK) at an absorbance of 450 nm and the 
results calculated as a percentage of the normal range. 


Experiment 2 


Bacterial translocation was studied in three groups of animals: 
group 1, control (7 =5); group 2, 3h of bilateral hind limb 
ischaemia alone (n = 8); and group 3, 3h of bilateral hind limb 
ischaemia followed by 3 h of reperfusion (n = 8). 


Collection of samples. The fur of the anaesthetized animal 
was cleansed with chlorhexidine and a midline laparotomy was 
performed. A peritoneal swab was taken to check for con- 
tamination. Using aseptic techniques the following samples were 
taken: (1) portal blood sample from the portal vein, (2) systemic 
blood sample from the inferior vena cava, (3) mesenteric lymph 
nodes, (4) spleen and (5) liver. These were collected into 
prereduced nutrient broth and the weight of each tissue sample 
was noted. 


Peritoneal swabs. Swabs were plated out on blood, chocolate 
and MacConkey agar (Oxoid-Unipath, Basingstoke, UK) for 
aerobic culture and prereduced blood agar for anaerobic culture. 
They were also placed in cooked meat broth (Gibco Life Tech- 
nologies, Paisley, UK) for 24h at 37°C before plating out for 
aerobic and anaerobic culture as above. If the peritoneal swab 
was positive the animal was considered to have been con- 
taminated and was excluded from the study. 


Tissue samples. Tissue samples were homogenized in 2 ml 
nutrient broth and 0-1-ml aliquots of homogenate were cultured 
anaerobically on prereduced blood agar and aerobically on 
blood, chocolate and MacConkey agar. All aerobic plates were 
incubated for 48h at 37°C and anaerobic plates were incubated 
for Sdays in an anaerobic cabinet at 37°C (Concept 300 
Anaerobic Workstation; Ruskin Technology, West Bradford, 
UK). A 0-1-ml aliquot was also placed into cooked meat broth 
(Gibco) for 24h at 37°C. This was then plated out and cultured 
aerobically and anaerobically as above. All plates were read and 
positive cultures were Gram-stained and identified using 
standard bacteriological techniques. 
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anaerobic media as described above. 


Micro-organism quantitation. The number of micro-organisms 


per gram of tissue was calculated using the formula 
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the 2 rm f nutrient broth and 10 for the G-1-mi inoculum, and w 
is the weight of tissue in grams. 


analysis 


e expressed as mean(s.e.m.). Kruskal-Wallis analysis 
e was used to detect differences between groups and 
statistical comparisons were made using the Mann- Whitney U 
test with a level of significance of P< 0-05. 


No significant concentrations of endotoxin were detected — 
in the plasma of controls or animals in the ischaemia 


oup. Plasma endotoxin concentrations increased 


significantly in animals subjected to ischaemia followed by 
reperfusion compared with those in controls or animals in 
the ischaemia alone group (P<0-05) (Table 1). Signifi- 
cantly higher concentrations of endotoxin were detected 
in the majority, but not all, of the reperfused animals 
which accounted for the high standard error of the mean 
observed. | 





A significant decrease in plasma concentrations of 


antiendotoxin antibody IgG and IgM was observed in 
animals following 3h of ischaemia alone compared with 
those in control animals (P<0-05). Plasma concentrations 
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Control 3 h ischaemia ` 

(n= 12) (n= 12) 
control value) 100 (11-2) 779199) 
control value) 100 (8-1) 80-5 (9-7)* 


lood culture system (Organon Teknika, Durham, North- 
USA). This is a sensitive and reliable automated: 
system which can rapidly detect most micro-organisms. Any. 
positive cultures were plated out on the appropriate aerobic or- 


ect of ischaemia—reperfusion on plasma endotoxin concentration 


3 h ischaemia 
+ + + 
i h reperfusion 
(n= 12) 





10-0(3-0)* 


lasma antiendotoxin antibody concentration 


Values are mean(s.e.m.). Ig, immunoglobulin. *P< 0-05, 4P < 0-008 versus control (Mann-Whitney U test) 
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of both IgG and IgM antiendotoxin antibodies decreased 
significantly in animals subjected to ischaemia followed by 
reperfusion compared with those in controls (P<0-05) 
(Tabie 2). | 


Bacterial translocation 


Peritoneal swabs were sterile in all samples. No evidence 
of bacterial translocation was detected in any animal in 
the control group. Bacterial translocation occurred to 
mesenteric lymph nodes and liver in one animal in the 
ischaemic group (Gram-positive bacilli) and to the mesen- 
teric lymph nodes in one animal in the ischaemia—reper- 
fusion group (Gram-positive bacilli and coagulase- 
negative staphylococci). No bacterial growth was detected 
in the portal or the systemic blood in any group. 


Discussion 


The findings in this study concur with previous observa- 
tions that ischaemia—reperfusion injury to the lower limb 
leads to systemic endotoxaemia’’. It has been suggested 
that the gut is the most likely source of endotoxaemia. Ar 
increase in intestinal permeability has been reportec 
following abdominal aortic aneurysm surgery, a procedure 
that may lead to colonic ischaemia consequent upor 
ligation of the inferior mesenteric artery®4-, However 
the findings in this study indicate that isolated ischaemia- 
reperfusion injury to the lower limb per se can lead tc 
systemic endotoxaemia. The mechanism involved in the 
development of endotoxaemia is not entirely clear. Ar 
increase in intestinal permeability to macromolecules has 
been observed following ischaemia~—reperfusion injury te 
the hind limb”, Similar alteration in intestinal perme: 
ability has been reported following other forms of traum 
and has been attributed to generalized permeability 
damage termed ‘whole body inflammation’*~. 

Endotoxin is the lipopolysaccharide component of the 
cell membrane of Gram-negative bacteria. It has a wid 
range of toxic biological actions and is a recognizer 
potent activator of various cellular and humoral pathway: 
including the complement and coagulation cascades” 
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3 h reperfusio 
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1 h reperfusion 2 h reperfusion 3 h reperfusio 
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By activating macrophages and  polymorphonuclear 
neutrophils endotoxin induces the production of an array 
of inflammatory mediators including different cyto- 
kines", Together with these mediators, endotoxin causes 
metabolic derangement, vascular endothelial damage and 
cardiov ascular changes that may result in hypotension and 
shock™® 

Although bacterial translocation has been demonstrazed 
in a variety of other settings, it has not been observed 
following reperfusion of the | isci 1aemic extremities despite 
the presence of endotoxaemia”™-*, The clinical sigmifi- 
cance of bacterial translocation a whether it plays a 
role in the pathophysiology of MODS remains unclear. 
Deitch ef al studied the relationship between endotoxin, 
intestinal mucosal injury and bacterial translocation. They 
concluded that the gut, under certain circumstances, may 
serve as an important port of entry for bacteria. Peitzman 
et al.” were unable to find any relationship between the 
development of sepsis and MODS and positive mesenteric 
lymph node culture in critically iH trauma patients. Otaer 
workers have shown that the occurrence of endotoxaemia 
is a more sensitive predictor of the development of sepsis 
syndrome than bacteraemia’. This may be due to the 
fact that translocated bacteria are killed in the mesenteric 
lymph nodes while endotoxin is released and dissemi- 
nated”. Furthermore, endotoxin has been shown to 
permeate through the bowel more easily than intact 
Gram-negative bacteria. This indicates that the detection 
of endotoxin may be clinically more significant than 
bacteraemia. This concept ts supported by several clin-cal 
studies which have shown that, although selective gut 
decontamination causes dramatic reduction in colon za- 
tion and effectively prevents bacterial translocation from 
the gut, it does not significantly reduce the mortality rate 


or hospital stay in critically ill patients”. In a study of 


patients with septic shock, endotoxaemia occurred in 43 
per cent of patients but only 26 per cent of patients with 
endotoxaemia had Gram-negative bacteraemia”. Similar 
findings were reported in other studies’ *. 

Antibodies produced by the host against the inner core 
glycolipid (EndoCAb) offer some protection against 
different strains of bacteria and the toxic effects of the 
lipopolysaccharide*. The decrease in endogenous anti- 
bodies (EndoCAb) observed in animals following lower 
limb ischaemia~—reperfusion provides further evidence in 
support of the development of endotoxaemia. Antiendo- 
toxin antibodies are consumed by the formation of endo- 
toxin—antibody complexes thus neutralizing endotoxin and 
lowering its plasma concentration, The depletion of these 
endogenous EndoCAb antibodies has been found to be 
associated with significantly higher endotoxin levels in 
patients with sepsis. Moreover, patients with a low ‘gG 
EndoCAb level on admission had a significantly higher 
mortality rate’. This implied that endogenous EndoCAb 
concentration may be of value in predicting outcome in 
patients with sepsis syndrome. The fact that 74 per cent of 
patients had normal circulating levels of these antibodies 


suggests that the low level of antibody is a reflection of 


the degree of endotoxaemia rather than a cause of it. 

It is worth noting that a reduction in antiendotexin 
antibodies was also observed in animals that were 
ischaemic but not reperfused although there was no 
accompanying increase in endotoxin in these animals. A 
possible explanation is that some degree of reperfusion 
and endotoxaemia occurred in these animals beore 
tourniquet release owing to incomplete ischaemia of the 
lambs. A significant decrease in endogenous EndoCAb has 


been reported following major surgery and it is 
conceivable that the decrease in antiendotoxin antibodies 

was part of a generalized decrease in immunoglobulin 
levels and not specific for endotoxin". To elucidate this 
further, experiments should be carried out in animals 
immunized against tetanus toxoid, with measurement of 
antitetanus toxoid antibodies, in addition to antiendotoxin 
antibodies, as a marker of the generalized decrease in 
plasma immunoglobulins. 

In conclusion, this study shows that endotoxaemia may 
occur following reperfusion of ischaemic hind limbs. 
Bacterial translocation does not seem to be a prerequisite 
for endotoxaemia. Studies of the systemic inflammatory 
response and end-organ function are currently under way 
to determine whether endotoxaemia contributes to the 
systemic complications observed following lower limb 
ischaemia—reperfusion in patients undergoing abdominal 
aortic aneurysm surgery. 
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Background The Lichtenstein tension-free repair has become the standard method for repairing 
inguinal hernia in many surgical units. This study compared two methods of mesh fixation. 

Methods Fifty men undergoing unilateral primary Lichtenstein inguinal hernia repair under general 
anaesthesia were randomized into two gro: aps. In the contro! group polypropylene mesh was 
secured with 2/0 polypropylene sutures ‘and the skin closed with subcuticular 3/0 polydioxanone. In 
the study group polypropylene mesh was secured with skin staples and the skin was closed with 
staples from the same staple gun. Duration of the operation was recorded. Earlv follow-up was 
achieved by patient review at 6 weeks and postal questionnaire at 12 weeks. 

Results The operation was significantly shorter when staples were used (median 20 min 0 s versus 


29 min 30s, P< 


0-001). There was no sign#icant difference in the incidence of postoperative 


complic: ations or pain score. The study group reported earlier return to normal activity (4 weeks 0 
days versus 6 weeks 2 days, P< 0-01) although there was no difference in the time taken to return to 


work or driving. 


Conclusion The use of skin staples to secure mesh in the Lichtenstein inguinal hernia repair 
significantly reduced the duration of the operation and was as effective as conventional mesh 


fixation with polypropylene in the short term, 
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The Lichtenstein repair is a tension-free inguinal hernia 
repair in which a sheet of poly propylene mesh is used to 
strengthen the transversalis fascia’. The standard wav of 
securing the mesh in position on the posterior wall of the 
inguinal canal is with polypropylene sutures. A technique 
has been described in which skin staples are used for 
anchoring the mesh in position and early results have 
been favourable-. Concerns have been expressed, how- 
ever, that the use of staples may lead to entrapment 
neuropathy’*, increased rate of wound infection‘, 
potential vascular injury’ and increased cost’. This 
modification of the Lichtenstein technique was investi- 
gated in a randomized, prospective controlled trial to 


address these concerns and establish whether the use of 


staples leads to an effective repair. 


Patients and methods 


Fifty patients having elective repair of a unilateral primary 
inguinal hernia were entered into the trial. Informed consent was 
obtained. Patients were randomized either to the control group 
(where mesh was secured with polypropylene sutures) or the 
study group (where the mesh was secured with staples) in the 
operating room by sealed envelope. 

All operations were performed under general anaesthesia oy a 
consultant surgeon (D.A.R.). An ihomguinal nerve block was 
inserted with bupivacaine 0-5 per cent by the anaesthetist aad a 
single dose of intravenous co-amoxiclav 1-2 g¢ was administered 
immediately before the operation began. 

Direct hernia sacs were plicated unless very small, when they 
were reduced unopened. Indirect sacs were dissected from the 
spermatic cord and then divided, transfixed and excised. A sneet 
of polypropylene mesh (11x6 cm) was cut to shape and laid 
over the posterior wall of the inguinal canal so that it overlapped 
the pubic tubercle by at least 1 cm medially, extended super-orly 
to lay aver the conjoint tendon and to a point at least 3cm 
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lateral to the internal ring. In the control groups this was fixed in 
position by a continuous suture of 2/0 polypropylene along the 
inguinal ligament inferiorly from the pubic tubercle to the lateral 
edge of the mesh. Interrupted polypropylene sutures were then 
placed medially and superiorly into the internal oblique and 
transversalis muscles. The spermatic cord was passed through the 
slit in the mesh. Lateral to it the overlapping free edges of the 
mesh were sutured together with two interrupted polypropylene 
sutures. In the study group the positioning of the mesh was 
identical but a Proximate RH Rotating Head Skin Stapler 
(Ethicon, Edinburgh, UK), containing 35 preloaded stainless 
steel staples, was used to secure it. A staple was placed into the 
pubic tubercle with between seven and nine staples along the 
inguinal ligament placed 1-2em apart. A further eight to ten 
staples were placed in the internal oblique and transversalis 
muscles medially and superiorly and the overlapping free edges 
of the mesh were stapled together with two staples lateral to the 
cord. In both groups the external oblique aponeurosis was closed 
with a continuous suture of 2/0 Vicryl (Ethicon, Edinburgh UK) 
and the subcutaneous tissues were then approximated with the 
same suture. Skin closure was completed in the control group 
using a continuous suture of subcuticular 3/0 polydioxanone 
which was subsequently left in place. In the study group skin 
closure was completed using staples from the same staple gun 
and these were removed 7 days after operation. 

The time taken from the first incision to the beginning of the 
hernia repair (defined as start of preparation of the mesh) and 
from the beginning of the mesh insertion to completion of skin 
closure were recorded to the nearest 5 s. 

Patients were provided with a supply of oral coproxamol after 
operation and were discharged home when considered safe. 
Some patients were kept in hospital overnight for social, as 
opposed to surgical, reasons. 

All patients were reviewed in an outpatient clinic 6 weeks after 
operation. Some 12 weeks after operation they were asked to 
complete a standard questionnaire and return by post. This 
requested information concerning complications of surgery, 
general practitioner (GP) call out or visit following discharge and 
time taken to return to work, normal activities and driving. 
Patients were also asked on the questionnaire to assess how 
much pain they had suffered after the operation on a 100-mm 
visual analogue scale. Patients who did not return the question- 
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n 4weeks were contacted by telephone and reminded . 
e and return it. 
analysis was performed using the z? test with Yates’. 
Fisher’s exact probability test and the Mann-Whitney. 


en "groups Table it Fony h patients attended 
for outpatient review at 6 weeks and 46 patients com- 
pleted the questionnaire. 





The med dian duration of operation in the study group was 
20 min Q s compared with 29 min 30 s in the control group 
: oe So This difference was accounted for be: 


ients in each group were treated as day cases, | 
atients in the study group and 11 patients in the 
contro] group were discharged on the first postoperative 
day. Two patients in the control group had to be kept in 


Table i TE details 








Staples Polypropylene 
57-5 (21-82) 61 (18-75) 
13:12 16:9 

7:18 8:17 























SKIN STAPLES AND POLY PROPYLENE IN INGUINAL HERNIA REPAIR 791 


hospital for more than 2 nights after operation: one for — 
5 days because of pain and poor social support and one 
for 7 days because of the development of a large scrotal 
haematoma. | 


Complications 


Three patients in the study group and six in the aital 
group suffered a minor complication. Four patients 
developed a wound haematoma (two in each group) but 
none required reoperation and all settled spontaneously. 
The two superficial wound infections and cellulitis of the 

hand, at the site of an intravenous cannula, resolved 
following a short course of oral antibiotics (all in the 
control group). There were no cases of mesh infection. 
One patient in the study group who developed urinary 
retention after operation had a urethral catheter inserted 
by his GP and subsequently had a successful trial without 
catheter at home. One patient in the control group has 
persistent groin pain and remains under review with a 
possible diagnosis of nerve entrapment. There was no 
hernia recurrence during the short follow-up period in 
either group. 





Postoperative pain 


There was no difference in pain scores between the two 
groups {Table 3). Only one patient still had pain 12 weeks 
after operation (control group). 


Postoperative rehabilitation 


Ten of the 24 patients in the control group available for 
follow-up consulted their GP after operation compared — 
with seven of 24 patients in the study group (Table 3). — 
One of these in each group necessitated a GP’s visit to the 
patient's home while the remaining consultations took 
place in the GP’s surgery. Two of the patients in the study 
group visited their GP for removal of the staples alone 
while all the other patients in this group had staples 








Staples time (rmn +s) Polypropylene time (min + s$) P 
inning of mesh Insertion 13-40) {9 00- -25:30 12-30 7 50-19-45) >01 
Beginning of mesh insertion to end 7-20 (5-40-1625) 17-45 (10-05~25-45) < 0-001 
n tin 20-00 (1600-3315) 29-30 (24-00-43-45) <()-001 
Staples Polypropylene P 
Pain score’ 32 (0-84) (a = 23) 47-5 (0-100) (1 = 20) >04 
No. of GP consultations 7 of 24 10 of 24 >02 
Reason. 
Complication 2 3 
Pain © 0 3 
Removal clips 2 0 
Off-work certificate l 2 
Check- -up 2 2 
Return to normal activity*+ 4 (0: Z (n= 23) 62 (0-5-14) (n = 22) <00] 
Return to work*t 5-4 (1-13) (n = 14) 6 (0 vi 12) (n= 11) >01 
Return ivi 3 (1-8 : i = 17} 3-5 (0-4-8) (n = 16) > O01 
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removed by the district nurse. This group reported earlier 
return to normal activity (4 weeks 0 days versus 6 weeks 
2 days, P<0-01). There was, however, no significant 
difference in the time taken to return to work or driving. 


Discussion 


The Lichtenstein tension-free inguinal hernia repair is 
becoming increasiagly popular in the UK because it offers 
an effective repair that overcomes many of the problems 
and criticisms associated with other techniques. It is 
relatively easier to learn and less technically demanding 
than the Shouldice repair which has until recently been 
the gold standard recommended by the Royal C ollege of 
Surgeons of England’. A different way of securing :he 
polypropylene mesh using staples has been described by 
Egger et al.*, but has been met with some scepticism*”. 

In the study group the staples which were left in che 
staple gun following mesh fixation were used to close :he 
skin, for economie reasons. In the control group the skin 
was closed with a continuous subcuticular suture of pely- 
dioxanone which was previously the preferred method of 
skin closure. Although employment of different methods 
of skin closure removed the potential for a blinded study, 
it allowed comparison with a ‘best practice’ control group. 
All operations were performed by one consultant surgeon 
removing any bias that might have been attributed to 
grade or ability of the surgeon. 

The median length of the operation was almost 10 min 
shorter when staples were used. This operating time 
compares favourably with previous reports for the 
Lichtenstein repair’’, and may be important because 
shorter operations may be associated with a reduced risk 
of wound infectien and because this keeps the risk of 
general anaesthesia to a minimum. 

The use of skin staples for securing the mesh was not 
associated with an increase in perioperative complications. 
The staples are made from stainless steel with an inert 
coating. The length of the prongs on the staples is 39 mm 
which appears sufficient to provide good penetration mto 
the tissues, including the pubic tubercle, with secure 
fixation of the mesh. Risk of damage to major underlying 
vessels may be less than with insertion of conventicnal! 
sutures. Accurate staple placement is facilitated by the 
design of the stapler, whose head rotates 360°, therzby 
allowing maximura visibility and improved access. 

Patients in the study group reported that they returaed 
to normal activity earlier than those in the control grcup. 
There was also a trend for patients in the study group to 
return to work and driving earlier, to consult their GP ess 
and to report lower pain scores on a visual analogue scale, 
although none of these differences was statistically signifi- 


cant, This apparent earlier rehabilitation may be because 
patients in the study group saw the district nurse for 
removal of staples and thus potentially benefited from 
constructive and encouraging advice regarding rehabili- 
tation, Overall, the patients’ return to normal activity, 
work and driving in this study took longer than expected. 
The patients were seen and counselled before surgery by a 
consultant surgeon and were advised that it was likely that 
they should be able to return to cove after 7-10 days 
and normal activity and work after 2-3 weeks’’. One 
explanation may be that these estimates were over- 
cautiously interpreted by patients and their GPs". 

This study has demonstrated that the technique of mesh 
fixation with skin staples in the Lichtenstein inguinal 
hernia repair is as effective as conventional fixation with 
polypropylene sutures in the short term. It also has an 
important advantage in significantly reducing operating 
time. Although the cost of consumables per operation is 
increased when staples are used, this cost should be 
carefully weighed against the more efficient use of oper- 
ating time, 
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Background Given the generally accepted poor outcome of inguinal hernia repair when using nylon 
darn, and the recent interest in low-tension mesh repair, an attempt was made to demonstrate the 
feasibility, outcome and patient perception of providing Lichtenstein inguinal hernia repair, using 
local anaesthesia, wholly within the primary healthcare sector. 

Methods A prospective study reviewed clinical outcome and patient perception in 100 adults referred 
with inguinal hernia only. No selection was made regarding age, sex, American Society of 
Anesthesiologists status or previous repairs. Recurrence, pain, infection, return to full function and 
associated complications were assessed at 24h, 1 and 6 weeks, and 1 year. Local Community Health 


Councils assessed patient perception. 


Results In the first 100 patients (age range 21-83 (mean(s.d.) 60(14-7)) years; 58 of employable age; 
92 men; ten recurrent hernias), no recurrences have occurred at | year. Infection rate was 3 per 
cent. Pain was maximal in the first 24-48 h (median visual analogue scale 5, range 0-10) and 
reduced rapidly (median 1) at | week. Mean time to return to work or full normal activity was 
8 days. Some 85 operations were performed within | month of diagnosis. In all, 86 patients 
returned the patient satisfaction questionnaire and 98 per cent of these were ‘very pleased’ with the 


service. 


Conclusion In highly motivated primary healtheare centres, D hernia repair can be undertaken 





using the Lichtenstein technique. 


effectively, providing high patient satisfaction, minimal complications and low recurrence rates 


Tem IE KER SEES AN ee E SA B WBE NA AEM A K ETE a Ee Ma AERA A Ka te 


In the T 1990s, the UK Department of Health com- 
missioned a Royal College of Surgeons’ working party to 
review hernia repair nationally. This identified groin 
hernia as ‘one of a number of surgical interventions that 
accounted for the majority of long wait cases on waiting 
lists, for which there was a wide range of clinical practice 

onsiderable variation in outcome’. It further cor- 
at, whilst fewer than 8 per cent of National 
ervice rai He i ae are T as 











ment "at aa e centres oul 
werall outcome’. 





hospital sector, where traditional darn techniques have 
been associated with recurrence rates of up to 15 per 
cent, a. a stay of a few days, significant post 





benefits of R surgery’. More recent say Ae on 
the overall benefits to the patient of both mesh repair and 
the use of local anaesthesia*; however, to date, the role of 
the primary healthcare sector in providing daycare facili- 
ties has not been investigated. 

The Lichtenstein Institute has published many reports 
outlining the use of polypropylene mesh in the repair of 
groin hernia®*. $. Its conclusions were that, in conjunction 
with the ‘tension-free’ hernia repair, polypropylene mesh 
has th PY of ign abdominal wall hernias 





formation, by incorporation into body tissue by rapid 
fibrinous fixation’. A recurrence rate of 0-13 per cent at 
S years was reported using the Lichtenstein technique 
under local anaesthesia’. The technique allows for 
immediate postoperative ambulation, is well tolerated by 
the majority of patients, permits an early return to gainful 
employment (between 2 and 10 days)’ and, in the present 
authors’ opinion, is best suited to a dedicated primary 
healthcare setting. 

The formal Lichtenstein repair was adopted by the 
authors, using local anaesthesia and polypropylene mesh 
(Marlex; Bard UK, Crawley, UK), and experience with 
this technique in the primary healthcare sector is 
reported. 


Patients and methods 
Study location 


The health centre operates wholly within the NHS as a primary 
healthcare—general practice facility. It has a fully equipped 
operating suite, dedicated nursing personnel, and consulting and 
postoperative recovery rooms. From June 1994, an unpublished 
feasibility study of hernia repair with local anaesthetic was 
undertaken with visiting surgeons from the British Hernia Centre 
in London. Forty unilateral repairs were completed without 
complication. A prospective study was subsequently proposed 
using the services of a full-time surgically qualified partner of the 
practice (P.M.L.). Training and accreditation were gained by 
visits to the Lichtenstein Institute in Los Angeles and the 
London Hernia Clinic. 


Protocol 


The service was offered to all local NHS general practitioners, 
who would normally refer patients to established hospitals. At 
first appointment the need was assessed and the operation 
explained in full by the surgeon. Only patients with fully 
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reducible hernias were accepted for the study. Verbal and 
written instructions were given, together with an opportunity to 
view a video recording explaining the procedure. Informed 
consent, blood and urine specimens were obtained and a date for 
operation was given. A named 24-h carer (usually a family 
member) was recorded and a relationship was established on a 
first-name basis. The groin area was shaved 24h before 
operation and the patient was asked to starve from food for at 
least 4 h, and from fluids for 1 h, before operation. 

On the day of operation, the patient was met by the 
receptionist, surgeon and scrub-nurse assistant. A full-time con- 
sultant anaesthetist was employed on an ‘outreach’ clinic basis on 
the day of operation to assess the patient, obtain intravenous 
access and continue full monitoring with pulse oximeter, 
electrocardiography, blood pressure and pulse readings 
throughout the procedure. Full resuscitation equipment and 
trained staff were available at all times. Immediate access to a 
surgical bed in a local acute hospital was available, should the 
need arise, as part of the study protocol. 

Before operation suppositories of diclofenac 100 mg (Ciba, 
Horsham, UK) and prochlorperazine 25mg (Rhone-Poulene 
Rorer, Eastbourne, UK) were given, the incision was marked 
and the patient was taken to the operating table. Intravenous 
midazolam (Roche. Welwyn Garden City, UK) and fenteny! 
(Janssen-Cilag, High Wycombe, UK) were administered to 
procure light sedation. Continuous oxygen was given via nasal 
cannulas and the patient was further relaxed by listening to 
music through a head-set. Local anaesthesia was achieved follow- 
ing the protocol described by Amid and colleagues“, and the 
operation was performed following the Lichtenstein protocol”, 
Digital examination of the femoral canal was made in all cases to 
exclude the presence of femoral hernia, which, if found, was 
repaired, 

Postoperative observations continued for 3h until the patient 
was able to eat and drink freely, walk painlessly and unaiced, 
and had passed urine. Visual analogue scale pain assessments 
were recorded at 1 and 2h by nurse and patient independen:ly’. 
Patients were asked to make a mark, appropriate to the pain. on 
a linear 10-cm scale where 0 represents no pain and 10 is agony. 


Postoperative management 


Patients were advised to rest for a period of 24h after which 
graduated exercise commenced. Warm baths were encouraged to 
ease wound discomfort and help soak off the covering dressing. 
Discharge medication included one 100-mg diclofenac 
suppository to be taken on the first night if required. Pain relief 
was otherwise provided as Co-dydramol (Sanofi Winthrop, 
Guildford, UK) and Ibuprofen (Brufen 400 mg; Kroll, 
Nottingham, UK) (one or two tablets, 4—6 hourly) as required. 
Three 24-h contact mobile telephone numbers were given to the 
patient: those of the surgeon, scrub-nurse assistant and health 
centre. Comprehensive written instructions were given to the 
patient and to the named carer, who were contacted at 24 F by 
the surgeon or scrub-nurse assistant. During the first week, the 
patient was asked to record daily the number of tablets taken 
and visual analogue pain score. At 1 week, wound assessment 
and complications were recorded, the subcuticular suture was 
removed and the patient was given an anonymized questionnaire, 
devised by the Community Health Council (CHC) to assess 
patient satisfaction. The CHC is a recognized. official, patients’ 
advocate group. The questionnaires were completed irde- 
pendently at the patient’s home and returned directly to the 
CHC offices by stamped addressed envelope, where they were 
appraised by a medical epidemiologist. Patients were also seen at 
6 weeks and at | year, when similar data were collected. 


Results 


The results of the first 100 consecutive inguinal hernia 
repairs performed from September 1995 to June 1996 are 
presented. Two additional patients were referred to local 
hospitals and were not included in the study, one with a 


Table 1 Patient characteristics (7 = 100) 


Mean(s.d.) (range) age (years) 60(14-7) (21-83) 
No. aged under 65 years 58 
No. employed 43 
No. of manual workers 24 
Sex ratio (M: F) 92:8 
Waiting time from consultation to repair 

<] month 85 

< 2 weeks 65 
Hernia type 

Primary unilateral inguinal 90 

Secondary or multiple recurrence 10 





Table 2 Operative and anaesthetic detail (7 = 100) 
tle ge ae ge oa 
Volume of local anaesthetic agent used (ml)* 43 (28-60) 
Amount of intravenous sedative used* 
Midazolam (mg) 
Fentanyl (ug) 
Operating time (min) 
Hernia type 


4-8 (2-10) 
65 (40-100) 
40 (25-61) 


Indirect unilateral 68 
Inguinoscrotal 13 
Direct unilateral 13 
Mixed 19 
Type of repair 
Full mesh 95 
Mesh plugs > 
Additional procedures 
Orchidectomy 2 
| 


Jaboulay procedure 


A nara Ta et 


“Values are mean (range) 








history of reaction to local anaesthetic and one who was 
unable to give the name of an appointed 24-h carer. Table 
/ summarizes characteristics of the 100 patients. Table 2 
gives details of the operative and anaesthetic techniques. 
Two patients had orchidectomy as an additional planned 
procedure: one was a 43-year-old man who presented with 
a small undescended testis, palpable at the internal ring, 
in association with an indirect hernia sac; the other, aged 
76 years, presented with a second recurrence and orchid- 
ectomy was considered expedient. A Jaboulay procedure 
was performed in one patient with a concurrent primary 
hydrocele. No femoral hernia was found in this study. 

In the postoperative observation period, only three 
patients recorded a score of 1 (minimal pain) on the 
visual analogue pain scale at either 1 or 2h. All other 
patients recorded zero pain on the scale. One patient 
experienced paraesthesia in an L1-3 distribution, repre- 
senting a partial femoral nerve block, for a period of 6 h; 
there were no lasting effects. All patients left the 
department at 3h, pain free, fully mobile and satisfied 
with the procedure. The facility of immediate access to a 
hospital surgical bed was not used. At 24h all patients 
were contacted; only two home visits were undertaken, by 
the surgeon who offered advice only. All patients returned 
for appointments at 1 and 6 weeks; 85 have attended the 
yearly assessment so far. Fig. J shows the median and 
interquartile range pain scores recorded by patients using 
the 10-cm 0-10 visual analogue scale for up to 6 weeks. 
Postoperative nausea and vomiting did not occur, and 
there were no recorded instances of cardiovascular, 
respiratory, circulatory or obstructive urinary compli- 
cations. Other complications are shown in Table 3. No 
complications were recorded at 1 year (85 patients). 
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Moderate (>2 cm) 

Severe or scrotal l Q 
Abnormal testes 0 Q 
Recurrence 0 ü 


Patient | erception survey 
The results of this survey have been published in detail 












offered individualized written ‘comments: g4 
8 per cent) were ‘very satisfied’ with the service 
Mean(s.d.) time to return to work, or normal 
, as perceived by the patients, was 8(6:1) (range 


resents 6 per cent of all Pe k 8 
f all general surgical operations and occupies 3 
f all general surgical beds. Furthermore, 18 per 
eneral surgical waiting lists comprise elective 
pairi. In total, more than 80000 hernias are 
nnually in the UK". Given that these figures are 
| primary referral figures, the true prevalence of 


hernia ? i isease is almost certainly higher, a fact supported- 


by 40 000 ) trusses being prescribed annually''. Recurrence 
rates of over 10 per cent outside dedicated centres have 


been suggested, perhaps reflecting non-standardization of | 


operative technique”. 


The Lichtenstein Institute in Los Angeles, the Shoul-- 


dice clinic i in Toronto and the London Hernia Clinic have 









introduced the prospect of day-case hernia repair asso- 
ciated with little postoperative pain, recurrence rates of 
S l: per cent and a return to normal fanstion 


s. Day-case and short-stay hernia repair in hos- 






pn, Eighty-six patients returned the patient pr 
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Table 4 Patient perception of peroperative care 











Percentage 
Question of patients” 
Were you given written information about what 98 
to expect at your operation? 
Was the procedure explained to you? 100 
Did you fully understand that explanation? 98 
Did you sign a consent form? 94 
Was each stage of your operation explained to you? 86 
Were you comfortable during the operation? 100 
Did you feel any pain during your operation? 0 
What was the room temperature during your 
operation? 
Hot 0 
Coid 0 
Comfortable 85 
Did not notice 15 
Did you fee! embarrassed during your operation? 0 
Were you given enough privacy during 100 
your operation? 
During your operation, were you attended 98 


by a nurse? 
At any stage during the operation did you 





Ask them to stop? 0 
Ask for more pain killers? 0 
Talk freely to the nurse/doctor? 100 

Were you given a contact number for 98 
questions/problems? 

Were you told how to look after your wound? 98 

Were you advised on pain relief? 98 

Did you have a follow-up appointment? 100 

Would you have another operation in the 100 
health centre if you needed one? 

Would you recommend this service to 100 
your friends? 

Were you pleased with the service and 98 


care you received? 


“Values are the percentage of ‘Yes’ responses to the nearest 
whole number (7 = 86) 


Table 5 Patient perception of postoperative recovery 





Immediate First 24 h First week 

Did vou bave any pain? 

Yes, a lot 2 22 6 

Yes, some 4 40 16 

Yes, a little 10 18 36 

Not really 16 2 8 

No, not at all 38 8 8 

No response 30 10 26 
Did you have any problem with your wound? 

No 98 98 98 

No response 2 2 2 


Values are percentages to the nearest whole number 


pital facilities have become more widespread? in the 
1990s, but the authors are not aware of any report of day- 
case hernia repair carried out in the primary healthcare 
sector. 

This study has indicated that the present-day ‘gold 
standards’ can be reproduced safely and effectively in a 
dedicated, and highly motivated, primary healthcare 
centre. Such centres could ease the workload of acute 
general hospitals in the future and provide a programme 
of postgraduate teaching for surgeons and anaesthetists in 
training, thereby ensuring a reproducible standard of both 
care and outcome. 











796 P.M. LAFFERTY, A. MALINOWSKA and D. PELTA 


An attempt was made to compare patient satisfactior in 
the present patients and those operated on at an existing 
day-case facility in a local acute hospital, using the same 
CHC questionnaires. However, the low return rate of 
questionnaires from patients using the acute hospital 
(n = 13) rendered comparison futile. 

While it is clear that not all general or family practices 
have the expertise or facilities to establish such centres, it 
may be anticipated that, in keeping with the current 
political emphasis on shift from secondary to primary 
care, coupled with the probable cost savings, similar 
specialist primary healthcare units will develop outreach 
clinics from local acute hospitals. 
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Background This study investigated the efficacy of local anaesthetic wound perfusion following day- 


case inguinal hernia repair. 


Methods Seventy-two patients entered a randomized controlled trial with three patient groups: group 
I, pump containing bupivacaine; group 2, pump containing normal saline; and group 3, control 
group without a pump. All patients had a Lichtenstein hernia repair together with ilioinguinal and 
iliohypogastric nerve blocks and were prescribed oral analgesia. Postoperative pain was assessed 


over 5 days using a visual analogue scale. 


Results Patients who had a local anaesthetic infusion had significantly less pain than either the 
placebo or control groups. This was greatest during the first 48 h (day 1, P= 0-028 and 0-011 
respectively; day 2, P= 0-012 and 0-037 respectively). 

Conclusion A portable infusion pump for the delivery of local anaesthetic reduced pain after day-case 


inguinal hernia repair. 





Day surgery is increasing in the UK; it is predicted that it 
will account for up to 50 per cent of all surgical 
procedures performed in the next decade’*. Postoperative 
pain is a major factor which reduces its acceptability to 
patients’. After day-case inguinal hernia repair 10 per cent 
of patients have severe postoperative pain requiring the 
services of a general practitioner (GP) to administer intra- 
muscular opiates*. This can be reduced by the use of oral 
Opiates, and pre-emptive and postoperative blockade with 
locoregional anaesthesia. Oral opiates may cause 
nausea unacceptable to some patients’. Locoregional 
anaesthesia is effective>”* but is limited in duration of 
action, even when using long-acting agents such as bupi- 
vacaine’. Continuous infusion of local anaesthetic into a 
surgical wound can reduce postoperative opiate require- 
ments'’-'*. Until recently there was not a delivery system 
suitable for use in day-case surgery. 

The authors investigated the use of an infusion pump 
for the delivery of local anaesthetic for day-case hernia 
repair. 


Patients and methods 


Seventy-two consecutive patients undergoing standard unilateral 
inguinal hernia repair as a day case were included in the trial. 
Informed consent, as approved by the local ethics committee, 
was obtained in each case. Each patient was randomized to one 
of three groups: group 1, pump containing bupivacaine; group 2, 
pump containing normal saline; and group 3, control group with- 
out a pump. Group 3 was included to demonstrate the size of the 
placebo effect and to exclude the possibility of a negative effect 
of the placebo. 

A Lichtenstein hernia repair” was used in every case. Standard 
sutures were 2/0 polypropylene to sew in the polypropylene 
mesh, 1/0 polyglactin to close the external oblique aponeurosis 
and 3/0 subcuticular polydioxanone for skin. Surgery was carried 
out under general anaesthesia with additional ilioinguinal and 
iliohypogastric nerve blocks performed before the skin incision 
using 0:5 per cent bupivacaine’ 10 ml in every patient. The wound 
catheter (16-G epidural catheter) was inserted under direct 
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vision under the external oblique aponeurosis before closure and 
brought out through a separate stab wound laterally. At the end 
of the procedure the wound was dressed and the pump 
connected to the wound catheter. 

The pump, a Baxter Daymate Elastermeric infusion device 
(Baxter Healthcare, Thetford, UK) (Fig. 1), delivered 2 ml/h and 
was filled with 100ml of either normal saline or 0-5 per cent 
bupivacaine in accordance with a randomization envelope, hence 
providing an infusion for 50 h. The surgeons, patient and liaison 
nurse visiting the patient at home remained blinded to the 
randomization until the end of the trial. 

All patients were prescribed oral analgesia with Aspav 
(Hoechst Marion Roussel, Uxbridge, UK) which they were 
instructed to take every 4-6h, to a maximum of eight tablets 
every 24h. If necessary, opiates were given in the recovery area 
or by the GP and their use was recorded. 

A liaison nurse visited the patient at home, approximately 48 h 
after the operation (routine practice) and, as well as her usual 
checks, removed the pump and wound catheter. 





Fig. 1 Baxter device primed with local anaesthetic and attached 
to the wound catheter. Also shows the trocar used to bring the 
catheter out through the skin and the bacterial filter 
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Patients were asked to complete a questionnaire recording the 
pain they had felt over the previous 24 h for each of the 5 cays 
following operation. This was recorded on a visual analogue 
scale (VAS). Patients were also asked to record additional aaal- 
gesics used including any injections given by an emergency 
doctor. 

All patients were reviewed in the outpatient department 
4 weeks after surgery and the wounds inspected. 

Analysis of the results was made with the Mann-Whitney U 
test using Minitab for Windows (Microsoft) version 10.2. P < 0-05 
was considered significant. 


Results 


The patient groups were comparable in age and sex (Table 
i} 

Infusion of bupivacaine for 50 h after operation sigr ifi- 
cantly reduced the VAS score recorded by patients when 
compared with placebo and control groups (day 1, 
P=0-028 and 0-011 respectively; day 2, P=0-012 and 
0-037 respectively) (Fig. 2). Over the remaining 3 days 
recorded pain differences between the groups slowly ecui- 
librated. There was no rebound increase in pain at the 
end of the bupivacaine infusion. 

There was no significant difference in the analgesic 
requirement between the groups (Table 2). Four patients 
developed a wound infection (one in group 1, one in 


Table 1 Age and sex distribution 
aaaea 











No. of Mean (range) Sex ratio 
Group patients (years) (M:F) 
ee 
| 25 53 (17-83) YS Soa 
2 24 58 (21-78) Vp 
3 23 56 (23-81) 23:0 
a peter 
T5 i- 
7-0 - | 
* 
6-5 — T 
6-0 — J T a 7 
5-5 + T 
50; * 

















Median visual analogue score 











Time after surgery (days) 


Fig. 2 Daily median pain scores reported by patients in each 
study group as measured with the visual analogue scale. J, 
Pump containing bupivacaine; W, pump containing normal 
saline; LJ, no pump. Scores are presented as median with 75th 
percentile (bars). *P= 0-028; +P = 0-012 (Mann-Whitney U test) 


Table 2 Analgesic use 
S 


Median no. of No. of patients 

Aspav tablets requiring intramuscular 
Group per day analgesia 
a geal i ae 
l 3-0 l 
2 3° 2 
3 4-() 3 





group 2 and two in group 3). No patient developed nerve 
entrapment or significant hypoaesthesia and all wounds 
were well healed at the 4-week review. 


Discussion 


The Baxter Daymate Elastomeric Infusion Device is a 
portable, disposable, low-cost perfusion pump that 
delivers fluid reliably at a fixed rate. The pump provides 
postoperative analgesia safely and at a level equivalent to 
that of oral opiates without the associated nausea’. In the 
present study the infusion of bupivacaine for 50h after 
operation resulted in significantly less pain than in either 
the placebo or the control group as measured with a 
standardized 10-cm VAS. This effect seemed to be pro- 
longed after the end of the infusion possibly because of 
prevention of sensitization of the central nervous system. 
This effect may be potentiated by an increase in the 
duration of the neuronal blockade!*'’. These results were 
obtained in patients having the hernia repair believed to 
produce the least postoperative pain? together with 
ilioinguinal and iliohypogastric nerve blocks*’. The clinical 
advantage of this method for day-case surgery is the 
ability to provide adequate analgesia safely with regard to 
the peak plasma levels of bupivacaine®!®. There was no 
increase in the incidence of wound infection and no 
patient in the study had a deep wound infection. 

The position of the catheter under the aponeurosis is a 
more effective site than subcutaneously". No patient 
suffered an iatrogenic femoral nerve block. There was no 
significant difference in the additional analgesic use 
between the groups. Of the 72 patients in the study, six 
required additional parenteral analgesia, but only one 
after bupivacaine infusion. 

The use of a pump for local anaesthetic wound 
perfusion after inguinal hernia repair is an effective 
method of reducing postoperative pain and is suitable for 
day surgery. 
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Aim The purpose of the study was to determine the risk of postoperative complications and the 
functional outcome after a hand-sewn ileal pouch—anal anastomosis (IPAA) for ulcerative colitis 


using a single J-shaped pouch design. 


Methods Preoperative function, operative morbidity and long-term functional outcome were assessed 
prospectively in 1310 patients who underwent IPAA between 1981 and 1994 for ulcerative colitis. 

Results Three patients died after operation. Postoperative pelvic sepsis rates decreased from 7 per 
cent in 1981-1985 to 3 per cent in 1991-1994 (P = 0-02). After mean follow-up of 6-5 (range 
2-15} years, the mean number of stools wes 5 per day and 1 per night. Frequent daytime and night- 
time mcontinence occurred in 7 and 12 per cent of patients respectively, and did not change over a 
10-year period. The cumulative probability of suffering at least one episode of ‘clinical’ pouchitis 
was 13 and 48 per cent at ] and 10 years and the cumulative probability of pouch failure at 1 and 


10 years was 2 and 9 per cent respectively. 


Conclusion These results indicate that increased experience decreases the risk of pouch-related 
complications and that with time the functional results remain stable, but the failure rate increases. 


Heal pouch—anal anastomosis (IPAA) for chronic ulcer- 
ative colitis was rst described in 1978', and has since 
become a well established procedure. However, it is a 
technically demanding operation which can be associated 
with serious complications, especially sepsis, which may 
have a detrimental effect on outcome*’. It is thus 
important to know whether the incidence of major 
complications, noted in previous publications to affect up 
to 54 per cent of patients*'’, decreases with increasing 
experience. Early bowel function following [PAA has 
been demonstrated to be acceptable’, but it is uncertain 
whether function changes significantly over prolonged 
follow-up. Similariy, the incidence of long-term compli- 
cations of IPAA, particularly pouchitis and small bowel 
obstruction during extended follow-up, is not known. 
Early pouch failure, with excision of the pouch or creation 
of a permanent ileostomy, is generally uncommon, 
although published rates have varied between 2 and 22 
per cen tiie The incidence and causes of late 
pouch failure remain to be determined. Finally, many 
reports on the [PAA include various configurations of 
reservoirs with or without ‘mucosectomy’ performed in 
patients afflicted by different diseases, all of which may 
influence outcome. 

The objective of this study was to examine the long- 
term results of the J-shaped pouch for chronic ulcerative 
colitis only. Specific emphasis has been placed on the 
effect of increasing surgical experience on postoperative 
morbidity, the changes in bowel function with prolonged 
follow-up and the long-term incidence of pouchitis and 
late pouch failure. 
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Patients and methods 


Between January 1981 and December 1994, 1608 patients 
underwent IPAA in this centre, 1410 (87 per cent) of which were 
for chronic ulcerative colitis. Of these 1410 patients, 54 had 
coexisting cancer and were excluded from further analysis. The 
type of pouch constructed in the remaining 1356 patients was J 
shaped in 1310 (97 per cent), S shaped in 27 (2 per cent), W 
Shaped in 17 (1 per cent) and lateral—lateral in two. Most 
patients had diverting ileostomies constructed at the original 
pouch procedure, but 56 (4 per cent) did not. 

All patients were followed by a nurse research assistant who 
first collected preoperative data and then contacted the patients 
by telephone 6 months after ileostomy closure, and then yearly 
by written and/or telephone questionnaire. Surgeons did not con- 
tribute to data collection. Data accrued included details of pre- 
operative bowel, urinary and sexual function, operative morbidity 
and mortality, postoperative stool frequency, continence data, 
the ability to distinguish gas from stool, medication require- 
ments, episodes of pouchitis and pouch failure. For the purpose 
of IPAA follow-up, daytime and night-time faecal incontinence 
was characterized as nil, occasional spotting (two or fewer 
episodes per week and no interruption of daily activities), or 
frequent (more than two per week with interruption of daily 
activities) or gross faecal soiling. Pouchitis was identified 
clinically by the sudden onset of frequent, watery, sometimes 
bloody, stools with urgency, often associated with abdominal 
cramping, malaise and fever. An episode of pouchitis was con- 
sidered to have occurred if a patient suffered the above 
symptoms for more than 2 days, and symptoms were relieved 
within 48 h by metrenidazole or other antibiotics. Pouch failure 
indicated that the pouch was excised or a diverting ileostomy was 
required for more than | year. 

The mean age of patients at [PAA was 33 (range 5-65) years. 
There were 689 male and 621 female patients. Before operation. 
mean stool frequency per day was 10 (range 1-35) and 7 per 
cent of patients had episodes of faecal incontinence; 14 per cent 
did not participate in any form of sexual activity and a further 73 
per cent reported reduced sexual activity. 
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l The operative technique of IPAA has been described pre- 
". A diverting ileostomy was performed in 96 per cent of 
s.. The ileostomy was closed a mean of 97 days after. 
















ion. Three hundred patients had completed follow-up at 1, 
5 and 10 0 years after surgery. 


Stati: dah anal ysis 


Proportions of events were compared in two groups with the z“ 
iers exact test. Comparison of ordinal variables, such as 
daytime and night-time number of stools, were compared in two 
groups with the Wilcoxon rank sum test. Changes over time 
within añ individual in ordinal variables were assessed with the 
Wilcoxon rank sum test. The association of ordinal variables with 
one an ther, or of ordinals with continuous variables. was 
dowh Spearman's S rank ee coefficient Thè 








bowel “i A were Soumali by means of the Kaplan~ Meier 
survivorship method. Results are expressed as mean (range). 


Results 
Postoperative morbidity and mortality 
Three vatients died after operation. One patient died 






from a massive pulmonary embolism 2 weeks after 
discharge from hospital, another died several weeks after 
suffering complications of a perforated gastric ulcer, and 


one patient died from a subarachnoid haemorrhage. 

The overall complication rate within the immediate 
postoperative period was 19 per cent. Pelvic sepsis 
occurred in 74 patients (6 per cent). Seventy-three of 
these patients experienced sepsis as a result of the pouch 
procedure whereas one did so because of a perforated 
gastric ulcer. Twenty-seven patients were treated by anti- 
biotics alone (n= 11) or in combination with computed 
hic drainage (n = 16), while 46 patients (63 per 
quired operative intervention, Abdominal wound 
infection occurred in 39 patients (3 per cent). Some 195 
patients (15 per cent) developed a perioperative episode 
owel obstruction, with 47 requiring laparotomy. 
patients (1 per cent) never had the ileostomy 
closed. Six of these patients preferred to have the stoma 
for per sonal reasons. Of the remaining nine patients, 
reasons for failure to close the ileostomy were pelvic 
abscess (n=5), poor anal squeeze effort (# = 1), 
peritonitis (n= 1), pouchitis (n = 1) and unknown reasons 
(n= 1). 

With i ncreasing experience the incidence of post 
sepsis decreased significantly, from 7 per cent in 
5 to 3 per cent in 1991-1994 (P=0-02). During 
















the same time periods, wound infection rates were similar 
at 2 and | per cent respectively. 

Stool frequency 

At disch rge from hospital the patients had a mean stool 
freque of 6 (range 1-17) per day and 1 (range 0-9} 
per night, Seventy-nine per cent were always continent, 19 


per cent had occasional incontinence and 2 per cent 
suffered frequent incontinence. Thirty per cent aa 
discharged on Lomotil (Searle, Chicago, Illinois, USA), | 
per cent on loperamide and 4 per cent on a bulk- ae 
agent. 

After ¢ a mean follow-up of 65 oe 2~15) years the 
umber of stools per day was 5 (range 1-20) and 
er of stools per night was 1 (0-15). The number 
of stool per 24h was 6 (1-20), which was significantly 
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less than before operation (10 (1-35) per 24h) 
(P < 0-0001). | 


Continence status 


Fifty-four per cent of patients had normal continence 
during the day, 39 per cent had occasional mucous 
spotting and 7 per cent suffered frequent episodes of 
incontinence; 17 per cent wore a protective pad. Thirty 
per cent never leaked at night, 59 per cent had occasional 
mucous spotting and 12 per cent suffered frequent in- 
continence. There was no significant difference in these 
parameters between male and female patients, except that 
women were fully continent at night more often than men 
(45 versus 37 per cent). 

Statistically, there was a significant correlation between 
preoperative stool frequency and stool frequency at last 
follow-up (P =0-0001). No significant correlation was 
noted between preoperative and postoperative inconti- 
nence (P = 0-84). 

To assess the change in bowel function with prolonged 
follow-up, the 300 patients who had follow-up at 1, 5 and 
10 years were analysed separately. The number of stools 
remained the same at 1 and 10 years (mean daytime 
frequency 5-7; mean nocturnal frequency 1:2). Overall, 
bowel function was stable, with no significant change in 
continence from the 5-year follow-up to 10 years (Tables 1 
and 2) Perineal skin irritation did not change in incidence 
with long-term follow-up for the entire group, and the 
need to take antidiarrhoeal medication decreased, but not 
significantly (Table 3). 


Table 1 Incidence of daytime incontinence in 300 patients 
followed for 1, 5 and 10 years 








Incontinence | year 5 years 10 years 
None 80 76 73 
Occasional 19 22 23 
Frequent 1 2 2 





Values are percentages 


Table 2 Incidence of nocturnal incontinence in 300 patients 
followed for 1, 5 and 10 years 











Incontinence 1 year 5 years 10 years 
None 59 59 48 
Occasional 49 38 Ad 
Frequent 2 3 8* 





Values are percentages. *P<0-05 versus 1 year (Wilcoxon rank 
sum test) 


Table 3 Functional outcome in 300 patients at 1, 5 and 10 years 











| year 5 years 10 years 

Wears a pad 25 22 15 
Takes antidiarrhoeal 48 37 39 

medication 
Perineal irritation 56 44 SI 
Can distinguish 70* 82 87 

gas from stool 
Sexual dysfunction 14* 7 8 





Values are percentages. *P<0-05 (1 year versus 5 and 10 years, 
Wilcoxon rank sum test) 
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Sexual dysfunction 


At last follow-up, ten men (l per cent) reported 
impotence and 13 (2 per cent) reported retrograde/lack of 
ejaculation that was not present before operation. In 
addition, 21 women (3 per cent) reported dyspareunia and 
18 (3 per cent) reported fear of leakage of stool during 
intercourse. It was apparent that the number of patients 
who reported sexual dysfunction after [PAA improved as 
compared to 1 year (Zable 3). 


Long-term small bewel obstruction 


Following closure of the ileostomy 202 patients (15 per 
cent) developed at least one episode of small bowel 
obstruction. Of these, 93 (46 per cent) were treated con- 
servatively. The cumulative probability of developing 
small bowel obstruction Syears after ileostomy closure 
was 14 per cent, whereas at 10 years it was 22 per cent. 


Pouchitis 


In all, 559 patients suffered at least one episode of 
pouchitis. The cumulative risk of suffering at least one 
episode was 18 per cent at 1 year after IPAA and 48 per 
cent at 10 years. Some 394 of the 559 patients who had at 
least one attack af pouchitis suffered a second episode. 
The cumulative probability of suffering a second episode 
after an initial attack within 2 years of IPAA was 64 per 
cent. Age, sex and postoperative sepsis did not influence 
the risk of developing pouchitis. 


Pouch failure 


A total of 134 patients (10 per cent) were considered to 
have suffered pouch failure at last follow-up (84 pouch 
excisions and 50 defunctioning ileostomies). The overall 
pouch failure rate was dependent on the length of follow- 
up. The cumulatrre probability of pouch failure was 2, 5 
and 9 per cent at 1, 5 and {0 years respectively after 
IPAA. 

Three pouches were excised within 30 days of surgery 
for ischaemia. Chronic sepsis was the commonest cause of 
pouch failure within 2years of surgery (n=40) and 
generally presented as recurrent pelvic abscesses, with or 
without fistulas. The symptoms of poor functional 
outcome, the second most common cause of pouch failure 
(n = 26), were usually increased stool frequency with 
incontinence and perineal irritation. No pouch has been 
excised for poor function since 1989. Twenty-one patients 
(2 per cent) had rediversion after initial closure of the 
stoma. pe function (n= 6), pelvic sepsis (n = 6), pouch 
fistula (9=4), Crohn’s disease (”=3), anastomotic 
stricture {n = 1) and pouchitis (7 = 1) were the principal 
reasons. 


Discussion 


This study indicates that 91 per cent of patients followed 
for 10 years had a functioning IPAA. Among these, mean 
stool frequency was 6 per 24h, and about 90 per cent of 
patients had either no incontinence or rare spotting. 
Bowel function daring this prolonged follow-up has been 
relatively stable. Postoperative morbidity has been accept- 
ably low. It is evident from this study that the IPAA 
remains a viable and appropriate surgical procedure in 
the treatment of chronic ulcerative colitis. 


A. KELLY and J. H. PEMBERTON 


The incidence of pelvic sepsis following IPAA in 
published series has varied widely, from 0 to 24 per 
centt”, and it is likely that a number of factors, including 
operative technique, patient selection, the proportion of 
patients with familial adenomatous polyposis and the 
methods of diagnosing sepsis may explain these differ- 
ences. More recent and larger series have noted pelvic 
sepsis in 5-14 per cent of patients'"'*'". The present study 
shows that with increasing experience significant decrease 
in pelvic sepsis occurs. Patients who require reoperation 
for pelvie sepsis are at increased risk of pouch excision*". 
While a temporary ileostomy does not protect the patient 
against sepsis and may be associated with significant 
morbidity”, the authors still establish a temporary 
ileostomy in most patients in an attempt to decrease the 
incidence and consequences of pelvic Sepsis. A number of 
authors™ * and a recent randomized trial have indicated 
that the risk of pelvic sepsis may not be increased by 
avoiding a temporary ileostomy. 

Previous shorter-term analyses of IPAA have demon- 
strated that bowel function generally is acceptable*"*. 
Importantly, the present analysis has demonstrated that 
postoperative bowel function remains stable over a 
10-year follow-up period for most patients. 

The cause of pouchitis is unknown, although it has been 
shown to be more common in chronic ulcerative colitis 
than in familial adenomatous polyposis”, and is more 
common in patients with extraintestinal manifestations of 
ulcerative colitis”, especially primary sclerosing 
cholangitis”. The present analysis demonstrates that the 
number of patients affected by pouchitis continues to 
Increase with prolonged follow-up. Moreover, it would 
appear that those who suffer one episode of pouchitis 
within 2 years of IPAA are likely to have further episodes, 
whereas those who do not develop pouchitis within the 
first 2 years are at decreased risk of recurrent pouchitis. In 
this study the clinical diagnosis of pouchitis was used and 
it is conceivable that this led to overdiagnosis. Although 
endoscopic and histological assessment may be helpful in 
confirming pouchitis, they may also confuse the issue. A 
pouchitis activity index which combines clinical, endo- 
scopic and histological findings might more accurately 
predict the true risk of pouchitis. Fortunately, pouchitis 
typically responds favourably to antibiotic therapy, and in 
this series was the cause of pouch failure in only three 
patients. 

Small bowel obstruction is observed frequently before 
ileostomy closure, and remains a potential problem after 
closure. The proportion of patients suffering small bowel 
obstruction following [PAA varies between 12 and 24 per 
cent”, and it is likely that one of the major determinants 
of this is the length of follow-up. The total number of 
patients suffering an episode of small bowel obstruction 
following IPAA continues to increase significantly for up 
to 10 years after operation, as might be anticipated after 
any major abdominal procedure. 

Sexual dysfunction following IPAA is uncommon but 
disturbing. The present study takes into account pre- 
operative sexual dysfunction and indicates that sexual 
activity improves substantially after long-term follow-up. 

Pouch failure increases slightly with prolonged follow- 
up, and it is preferable to analyse pouch failure as a 
cumulative risk. While the authors consider a failure rate 
of 9 per cent at 10 years to be acceptable, especially in 
light of the alternative surgical procedures available, 
future patterns of failure will need to be observed. In this 
series, immediate pouch excision was rare (three of 1310 
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patients), Pouch failure requiring excision within 2 years 


was secondary to sepsis and fistula formation whereas 
pouchitis and Crohn’s disease were the primary causes of 
pouch failure more than 2 years after surgery. The pre- 
dominant causes of pouch failure in this study, chronic. 
pelvic sepsis, poor functional outcome and Crohn’s 


disease, have also been the foremost aetiologies in two 
other series, Pouch infarction” is a most uncommon 
cause for pouch excision in the authors’ experience. 


In summary, detailed long-term analysis of 1310 


patients. with chronic ulcerative colitis undergoing IPAA 
with a J-shaped reservoir shows that the incidence of 
posto erative pelvic sepsis decreases significantly with 
are ng experience. The proportion of patients 

ing Pourta, small bowel obstruction and pon 







“postoperative sexual a A improved with 
se data support the continued use of [PAA in 
nts requiring proctocolectomy for chronic ulcer- 
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Background Construction of an ileal faecal ov urinary reservoir profoundly alters ileal luminal 
ecology and availability of mucosal metabo-ic substrates. The aims of this study were to measure 
mucosal metabolic fux of butyrate and glutamine in histologically normal (control) ileum and to 
determine the effect of reservoir construction on metabolic fiuxes in patients with ileal pouch—anal 


anastomosis and ileocystoplasty. 


Methods Endoscopic biopsy samples were obtained from normal ileum (#7 = 10), ileum of patients 
with ulcerative colitis (7 = 10), ileal pouch—anal anastomosis (7 = 7), ileocystoplasty (7 = 7) and ileal 
conduit (a = 7). Using a closed microculture technique, biopsy utilization of "C-labelled butyrate 
and gutamine was measured as [C]carbon dioxide production. Biopsy DNA content was 
measared and [“C]carbon dioxide evolution expressed as picomoles ['*C]carbon dioxide per 


microgram DNA per hour. 


Results The metabolic flux of both butyrate and glutamine was reduced in ileal pouch mucosa 
compared with that of ileal mucosa in patients with ulcerative colitis. In contrast, the metabolic flux 
of buyrate alone was reduced in ileal muccsa from ileocystoplasty and ileal conduit compared with 
that in normal ileal mucosa, while the metabolic flux of glutamine remained unchanged. 

Conclusion Heal mucosal metabolic fluxes measured in vitro are altered by changing luminal ecology 
in vivo. These changes may affect the health and mucosal integrity of ileum used to construct these 


reservoirs. 


Intestinal mucosal cells metabolize both circulating and 
luminal metabolic substrates. Circulating glutamine and 
ketone bodies are the preferred respiratory fuels of keal 
mucosa’, while luminal short-chain fatty acids (SCFAs), 
the end-product of bacterial fermentation of diezary 
carbohydrate, provide the principal substrates for oxda- 
tion by colonic mucosal cells’. Construction of either a 
faecal or urinary reservoir from distal ileum has profoand 
effects on luminal ecology’. Changes in luminal meta- 
bolic substrate availability may disrupt the metabolic 
pathways of otherwise healthy mucosa. In the case of deal 
pouch~anal anastomosis the healthy equilibrium of deal 
ecology is disturbed, a change which may have long- 
term metabolic and morphological consequences. These 
changes have been associated with the developmen: of 
pouchitis’ which primarily occurs in patients with antece- 
dent ulcerative celitis. The exact aetiology of pouchit:s is 
unknown but alterations in luminal SCFA availability Have 
been implicated in its pathogenesis®“. By contrast, ‘eal 
mucosa used to construct a urinary reservoir is exposed to 
a very different ecology, with complete absence of luminal 
SCFAs. Changes in mucosal morphology occur soon efter 
reservoir construction” '” which may be important for leng- 
term stability of transposed ileal mucosa. 

The aims of this study were to determine metatolic 
substrate utilization in healthy ileal mucosa and to com- 
pare this with ileal mucosal metabolism in an ileostcmy, 
Presented in part to the American Gastroenterological 
Association in San Francisco, California, USA, May 1996, and 
published in abstract form as Gastroenterology 1996: 110: A8®9 
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ileal pouch anal (faecal) reservoir, ileal (urinary) conduit 
and ileoeystoplasty. 


Patients and methods 


Control mucosal biepsies were obtained from the terminal ileum 
of patients undergoing surgical resection for colonic carcinoma 
(a = 10). Control biopsies were taken at least 5cm from the 
macroscopic abnormality and all were subsequently histologically 
normal. Mucosal biepsies were obtained from the terminal ileum 
of ten patients, free of backwash ileitis, undergoing total 
colectomy for ulcerative colitis. Biopsies were also taken from 
the terminal ileum of patients with an established ileostomy for 
either colonic carcinoma (2 =8) or ulcerative colitis (n = 8). 
Biopsies of ileal faecal reservoir mucosa were taken from 
patients with antecedent ulcerative colitis (2=7) who had a 
functioning ileal pouch-anal anastomosis without active 
pouchitis. Endoscopic biopsy specimens were obtained using a 
standard flexible endoscopic forceps (Olympus FB 13U; 
Olympus, Tokyo, Japan) and were taken by a surgeon or 
gastroenterologist of consultant or senior registrar status. Ileal 
mucosal biopsies were taken from seven patients with 
ileocystoplasty reservoirs during routine surveillance cystoscopy 
and from seven patients with an ileal conduit using a flexible 
cystoscopy forceps (Olympus FB-195X). All patients were in 
good health with well functioning reservoirs or stomas at the 
time of btopsy at least 2 years following operation. 

Five biopsy specimens were taken from each patient of which 
two biopsies were used to measure butyrate metabolism, two to 
measure glutamine metabolism and one reserved for histological 
examination, Biopsies for metabolic studies were transported in 
ice-cold sterile RPMI-1640 cell culture medium without 
glutamine (Gibco, Uxbridge, UK) and assayed immediately. 
Biopsies were taken from operative specimens by dissection of 
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Determination of metabolic flux 


The metabolic activity of each biopsy specimen was determined 
by measuring oxidation of [“C]butyrate or [“]glutamine to 
dioxide over a 2-h incubation period’'. Before assay 
, was blotted dry and the wet weight recorded, Each 
then placed in a Prolene (Ethicon, Edinburgh, UK) 
t attached to a polypropylene suture and transferred 
dual 20-ml Universal glass bottle (Merck, Poole, UK) 
2-ml sterile RPMI-1640 cell culture medium supple- 

th either sodium butyrate 5 mmol (Gibco) or L- 
mmol/l (Sigma, Poole, UK). These concentrations of 
nd butyrate were chosen as they have been shown to 
or slightly above the physiological concentration in the 
stine“, To determine metabolic conversion of either 

glutamine to carbon dioxide, either 3-7 KBg/i-"°C] 
tyrate (specific activity 1:85 MBq) (New England 
reiech, Germany) or 37 KBg 1-[U-"C] glutamine 
tivity 1-85 MBq) (Amersham, UK) was added to each 
bottle containing a biopsy specimen. Released 
dioxide was trapped by reaction with sodium 
aturated filter paper suspended in an opened 
‘tube (Eppendorf, Hamburg, Germany) inside a 
versal bottle as described by Chapman ef af. The 
“[C]earbon dioxide recovered was then determined 
cintillation counting. Mucosal biopsies were recovered 
























by liquid se 
and frozen at — 80°C. Biopsy DNA content was quantified using 
the standard fluorescent Hoechst dye assay technique". 
Metabolic fluxes for both butyrate and glutamine were then 
expressed as eM [“C]carbon dioxide per microgram DNA per 
hour and pmol “[C]carbon dioxide per milligram wet weight per 
hour, | 


Statistical analysis 


All data are expressed as mean(s.e.m.). Duplicate data from each 
pair of biopsies were consolidated by taking the mean in cach 
case. Comparisons between study groups were performed by 
nalysis of variance with Bonferroni post hoc 
. P=0-05 was considered significant. 





Results 
Mucosal metabolism in healthy ileal mucosa 


There was no significant difference in either butyrate (fig. 
la) or glutamine (Fig. 1b) metabolism between control 
i ysa and ileal mucosa from patients with ulcer- 
ative colitis. Mucosal metabolic flux was greater when 
butyrate rather than glutamine was the available substrate 
in contròl ileum and ileum in ulcerative colitis, with a 
ratio of 6:7 to 1 in respect of control ileal mucosa and 49 
to Lin respect of ileal mucosa in ulcerative colitis (Table 
7), ao 







Mucosal metabolism in ileostomy mucosa 


There was no difference in either butyrate (Fīg. la} or 
glutamine (Fig. 1b) metabolism in ileostomy mucosa from 
patients with either a previous history of colonic carci- 
noma 0 
Simila 





there was no difference in either butvrate (Fig. 


Ja) or glutamine (Fig. 1b) metabolism between ileostomy | 
and ileal mucosa from patients with ulcerative colitis. The 
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ito -mm pieces using a sterile scalpel before transport - 
tate assay. All patients gave written informed consent — 
and the protocol was approved by the ethics committee of the 


ry ulcerative colitis and control ileal mucosa. ~ 
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ratio of butyrate to glutamine metabolic flux was similar 
in both ileostomy mucosa and control ileal mucosa (Table 


I). 


Mucosal metabolism in ileal pouch mucosa 


A significant reduction in both butyrate (Fig. la) and 
glutamine (Fig. 1b) metabolism was observed in ileal 
pouch reservoir mucosa when compared with both ileal 
mucosa and ileostomy mucosa from patients with ulcer- 
ative colitis. Nevertheless, the ratio of metabolic fluxes of 
butyrate and glutamine was preserved (Table 1). When 
wet weight was used as the denominator for expressing 
metabolic flux, a reduction in the metabolic fluxes of both 
butyrate and glutamine was also observed (Table 2). The 


3-00 
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2-50 
2-25 
2-00 | 
1:75 


1-50 
1-25 
1-00 
0-75 
0-50 
0-25 
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Control ileostomy Ulcerative Uice rape leal pouch 
ileum {colonic colitis colitis 
carcinoma) ieum ileostomy 


0:2 = 
0-1- 
| 
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Control Heostomy Uicerative spor trl ileal pouch 
> Heum {colonic colitis colitis ` 
b carcinoma) Heum ileostomy 


Butyrate (pmol per ug DNA per h} 





Glutamine (pmol per ug DNA per h} 


Fig. 1 Heal mucosal metabolic flux of a butyrate and b glutamine 
> normal ileum (7 = 10), ileostomy for colonic carcinoma 

= 8), ileum from patients with ulcerative colitis (7 = 10), 
een for ulcerative colitis (n = 8) and ileal pouch mucosa 
(n = 7). Values are mean(s.e.m.). *P <0-05 versus ileal mucosa 
from patients with ulcerative colitis (analysis of variance) 
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ratio of biopsy DNA content to specimen wet weight was 
increased in ileal pouch mucosal biopsies compared with 
that in control ileal mucosa but did not differ from that of 
ileum in patients with ulcerative colitis (Table 3). 


Table 1 Heal mucosal metabolic fluxes of butyrate and glutamine 
in normal ileum, ileum from patients with ulcerative colitis, 
ileostomy for bowel carcinoma, ileostomy for ulcerative colitis. 
Heal pouch faecal reservoir, ileocystoplasty and ileal conduit 


meena: 





Butyrate Glutamine 
(pmol per (pmol per 


ue DNA pg DNA_ _ Butyrate: glutamine 
per h) per h) ratio 
Normal ileum P34(0-17) 0 20(0-04) 67:1 
(a= 10) 
Ulcerative 1650-04) 0-34(0-14) 49:] 
colitis deum 
{n= 10) 


Hecstomy for colon 121(0-36)  0-18(0-05) 67:l 
carcinoma 
(n = 8) 
Heestomy for 
ule 7" colitis 


LOG(O8O)  0-29(0-04) 57:1 


Heal a O47(O-11)* OLLQOOS)* 43:1 
G1) 
lleccystoplasty (6S(0-16)7 O41(019) L6:] 
{n am 7) 
Heal conduit GEOL O-19(0-06) 32:1] 
(n=7)} 





Values are mean(s.c.m.). *“PSOQ0S versus ileal and ileostomy 
mucosa fram Sapa with ulcerative colitis; TP<O0-0S versus 
normal ileum (analysis of variance} 


Table 2 Heal mucosal flux of butyrate and glutamine in normal 
ileum, ileum from patients with ulcerative colitis and ileal pouch 
mucosa 





Butyrate Glutamine 
(pmol per mg (pmol per mg 
wet weight per h) wet weight per h) 


Noreen dnt EAA ehem Aenima Ra Sh AN EAA ir A ULNA tr Het aaa a ETRY 





Normal feum 300-3) 0-60(0-09) 
(a= 10) 

Ulcerative colitis ileum 4307) 0-97(0-27) 
(a = 10) 

Heal pouch 1-8(0-3)* 0-32(0-06)* 
(a= 7) 





Values are mean(s.c.m.). *P<0-05 versus ileum from patients 
with ulcerative colitis (analysis of variance) 


Table 3 [eal mucosal DNA content and biopsy wet weight in 
normal ileum, eum from patients with ulcerative colitis and ileal 
pouch mucosa 





Biopsy wet 
weight (mg) 


ug DNA: me wet 
weight ratio 





EAA ARAL anname RRA Ht ect a m a a: 





Normal ileum 6°6(0-5) 2-4(0-4) 
(a = 10) | 

Ulcerative colitis ileum 5-3(0-4) 4-9(0-8)* 

(a= 10) 

Heal pouch 4-7(0-3)* 4-4(0-6)* 
(1 = 7) 





Values are mean(s.e.m.). #P s005 versus normal ileum (analysis 
of variance) 


Metabolism in urinary reservoirs 


The metabolic flux of butyrate was reduced in ileal 
mucosa from ileocystoplasty and ileal conduit compared 
with that in control ileal mucosa (Fig. 2a), while there was 
no difference in glutamine metabolism between ileal con- 
duit and control ileal mucosa (Fig. 2b). There was an 
increase in glutamine metabolism in ileocystoplasty 
mucosa but this did not reach statistical significance (Fig. 
ab). 


Histology 


Standard light microscopy (haematoxylin and eosin stain) 
confirmed the presence of intact ileal mucosa in the fifth 
biopsy taken from each patient. Mucosal morphometry 
was not performed. 


Butyrate (pmol per ug DNA per h) 


Control ileum Heocystoplasty lleal conduit 


0-7 
0-6 
0-5 


0-4 


0-3 

0-2 

AUE 
0 


b Control ileum tleocystoplasty Ileal conduit 


Giutamine (pmol per ug DNA per h) 


Fig. 2 Ileal mucosal metabolic flux of a butyrate and b glutamine 
in normal ileum (7 = 10), ileocystoplasty (” = 7) and ileal conduit 
(n= 7). Values are mean(s.e.m.). *P < 0-05 versus normal ileal 
mucosa (analysis of variance) 
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Discussion 


In this study the dramatic effects of in vivo ileal reservoir 
construction on mucosal metabolism of butyrate and 
glutamine, two of the principal metabolic substrates of 
ileal mucosa, have been demonstrated in vitro. The meta- 
bolic flux of both butyrate and glutamine, under 


controlled conditions of substrate availability, is reduced | 


in Heal mucosa following incorporation into an ileal faecal 
reservoir whereas the metabolic flux of butyrate alone is 
reduced i in ileal conduit and ileocystoplasty mucosa while 

utamine iS preserved, It was Sauna that a 








ua ileum and abed r Aia o 
ith. ulcerative colitis when compared with those 
| ileum and ileostomy performed for bowel 
cancer, clearly demonstrating the absence of a panenteric 
disorder of butyrate metabolism in ulcerative colitis. 
Luminal faecal stasis alters the ecology of an ileal 
pouch which in turn is associated with morphological 
changes in the mucosa with the appearance of villous 






atrophy, crypt hyperplasia and chronic inflammation, a 
combination often described as colonic metaplasia’ 
Bacteriological studies have shown that faecal concentra- 


to. total aerobes in ileal pouch reservoirs are 
‘compared with those of ileostomy effluent and 
are comparable to those of the colon*®!7292) With this 
change to a colonic ecology, increased production of 
SCFAs in vivo might be expected as a result of bacterial 
fermentation. Indeed SCFA concentrations are increased 
in ileal pouch effluent compared with those in deostomy 
effluent® and are similar to luminal concentrations in 
healthy colon’. 

The present findings differ from those of Chapman er 
al.” who claimed evidence of colonic- -type metabolic 
adaptation in ileal pouch faecal reservoir mucosa by 
showing a decrease in mucosal glutamine metabolism but 
no change in pouch butyrate metabolism. This discrepancy 
explained by the different methods used to 
netabolic flux; Chapman et al. used biopsy protein 
vhereas biopsy DNA content was used as the 
nominator for expression of metabolic flux in the 
present suey This was done to improve assay reproduc- 
ibility. In this study biopsy DNA:wet weight ratio was 
increased in pouch ileal mucosa compared with that in 
control ileal mucosa suggesting the presence of metabolic- 
ally inert inflammatory cells*. However, expression of 
metabolic fluxes is similar if wet weight is employed as the 
denominator, indicating that the reduction in mucosal 
metabolism in ileal pouch mucosa is not solely due to an 
influx of inflammatory cells but may reflect partial villous 
atrophy and increased crypt cell proliferation”. 

The modified assay technique used in this study was 
chosen to most closely reflect in vive mucosal metabolism. 
The technique allows sampling from macroscopically 
diseased or macroscopically healthy areas of mucosa 
and does not require a surgical resection as is required 
for isolated mucosal cell cultures***. Furthermore, use of 
endoscopic biopsies opens the possibility of serial meta- 
bolic studies, of particular value in the study of pouchitis. 
However, the metabolic fluxes measured do reflect total 
biopsy metabolism, and are subject to differences in 
biopsy thickness, morphological variation and the pre- 
sence of submucosal and inflammatory cells“. Neverthe- 
less, the technique does provide mucosal cells with 
more Pologu in vitro exposure to both luminal 
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and submucosal nutrients than isolated cell culture tech- 
niques’, 

In previous work, metabolic fluxes have been 
determined in incubations containing both butyrate and- 
glutamine, only one of which was radiolabelled. In the- 
present study the metabolic flux of each substrate was _ 
measured in isolation. Whether this explains the different _ 
finding in ileal pouch mucosa described by Chapman et — 
al. is uncertain. It is possible that a relatively high in vitro — 
concentration of unlabelled glutamine may alter oxidation 
of labelled butyrate. While Chapman et al. separately 
measured the metabolic flux of glucose, in neither study 
was glucose present in the culture medium as it has little 
effect on the production of carbon dioxide from either 
butyrate or glutamine”. 

In contrast to the metabolic effects of ileal pouch faecal 
reservoir construction, the mucosal metabolic flux of 
butyrate was reduced in both ileocystoplasty and ileal 
conduit but that of glutamine was maintained in both and 
possibly increased in ileocystoplasty. The reduction in 
butyrate metabolism cannot be explained solely by villous 
atrophy, which is likely to affect the metabolism of both 
substrates, but probably reflects decreased luminal sub- 
strate availability with downregulation of enzymatic path- 
ways involved in butyrate metabolism. A compensatory 
increase in the metabolic flux of glutamine is possible in 
ileocystoplasty. 

The reduction in butyrate metabolism in ileal urinary 
reservoirs may have important implications for the 
morphological stability of the reservoir mucosa as 
butyrate is known to stabilize colonic mucosa and to act 
as a differentiating agent in experimental models”’ 
Metabolic acidosis, which occurs after enteric urinary 
diversion”, increases exposure of enteric mucosa to 
ammonia which, in turn, has been shown to induce 
morphological changes in the epithelium”. In the colon 
SCFA production reduces exposure of mucosa to 
ammonia through a reduced luminal pH, which increases 
conversion of ammonia to the less absorbable ammonium. 
However, this pathway is not available in ileocystoplasty 
mucosa. With the loss of the cytoprotective effect of 
butyrate” the present data raise concerns that reduced 
butyrate metabolism in ileocystoplasty and ileal conduit 
mucosa may render the mucosa more susceptible to 
proliferation and neoplastic change”. 

A reduction in the metabolic fluxes of butyrate and 
glutamine in ileal pouch faecal reservoirs performed for 
ulcerative colitis was observed which was related to 
changes in luminal ecology and mucosal morphology and 
not to a panenteric metabolic abnormality. There was a 
reduction in the metabolic flux of butyrate in ileal urinary 
reservoirs related to substrate availability or downregula- 
tion of enzymatic pathways involved in butyrate meta- 
bolism. These changes in mucosal metabolism may have 
important implications for the health and integrity of 
mucosa used to construct these reservoirs. 
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= Background The fascia propria of the rectum is an upward capsular projection from the superior 
-< fascia of the pelvic floor which surrounds the rectum and its mesorectum posteriorly and the fat, 
blood vessels, nerves and lymphatics in front and laterally. It is postulated that if rectal cancer is 
contained within the fascia propria and extrafascial excision of the rectum is performed then it 
- would be exceptional for the cancer to recur locally. | 
. Methods A total of 122 consecutive patients with rectal cancer underwent extrafascial excision of the 
=- rectum. The operation involved mobilizing the rectum outside its fascia propria and removing not 
only the rectum and its mesorectum posteriorly but also the fat, blood vessels, nerves and 
lymphatics in front and laterally. Resection was considered curative unless there were distant 
- metastases or the tumour had involved the resection margins. 
_. Results There was one postoperative death, The cumulative cancer-free survival rate at 5 years was 68 
< per cent. In 100 patients in whom the operation was considered to be curative, the cumulative 
cancer-free survival rate was 81 per cent. Eighty-four of these patients were available for a 
minimum follow-up of 24 (median 73, range 24-193) months. Three (4 per cent) developed local 
recurrence. In two patients this was at the anastomosis. | 
-2 Conclusion If the cancer is contained within the fascial tube surrounding the rectum and complete 
extrafascial excision has been performed, local recurrence will be minimal. 





A decade ago a review of the surgical anatomy of the 
rectum was presented with particular relevance to the 
technique of rectal excision’. Over a period of some years, 
through literature research and by dissection, a new 
understanding of the fascia propria of the rectum was 
gained; it was learned that a gossamer-like membrane 
surrounds the rectum, enclosing the mesorectum poster- 
iorly and fat, blood vessels, nerves and lymphatics in front 
and laterally. The fascia propria could be identified at 
surgery and the rectum mobilized by dissecting outside it, 









particularly in patients with cancer; it seemed logical that 
if the rectal cancer was contained within the fascia prepria 


and extrafascial excision had been performed then it 
would be exceptional, if not impossible, for the cancer to 
recur focally. Furthermore, the use of the term 
‘extrafascial excision’ would highlight to surgeons and 
others the vital importance of dissecting in the correct 
tissue planes in order to avoid recurrent cancer. 

Here, the outcome of a consecutive series of patients 
with rectal cancer in whom the rectum was removed by 
the extrafascial excision technique is reported. 


Patients and methods 

The outcome of all patients with rectal cancer personally 
operated on by one of the authors (G.L.H.) over a 15-year 
period was studied. 

Survival data and the cause of deaths in patients who did not 
die in hospital were obtained from the New Zealand office of the 
Registrar of Births, Deaths and Marriages. There was complete 
follow-up of all patients. Survival was estimated by the method 
of Kaplan and Meier’. 


Definitions 
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circumferential resection margin (CRM) and distal resection 
margin were microscopically free of tumour. All other operations 
were termed ‘palliative’. 

The lower border of the tumour was measured from the anal 
verge with a rigid sigmoidoscope with the patient in the left 
lateral Sims’ position. The rectum was divided into lower 
(0-7 em), middle (8~11 cm) and upper (12—15 cm) thirds. 

The distal margin of clearance was defined as the measured 
distance from the edge of the tumour at operation in the 
unstretched rectum. The CRM was identified by inking the fascia 
propria surrounding the rectum. The CRM was said to be 
positive when tumour penetrated the margin. 

The duration of follow-up was calculated from the date of 
operation to the date of this review. Routine surveillance colono- 
scopy was performed within 12 months of surgery. Patients were 
followed every 3 months for the first year, every 6 months for the 
second, and once a year thereafter for at least 5 years. A patient 
was considered free of cancer if the clinical assessment and 
physical examination including digital rectal examination and 


sigmoidoscopy was normal. Radiological investigations (chest 


radiography, abdominal ultrasonography, computed tomography 
or magnetic resonance imaging) were performed if there was 
clinical suspicion of recurrent disease. 

Local recurrence was defined as disease detected within the 
pelvis whether or not distant sites of recurrence were present, 


Technique of extrafascial excision of the rectum 
que g 


After mobilization of the sigmoid and descending colon and 
identification of the left ureter, the superior rectal vessels were 
identified and separated from the hypogastric nerves. The vessels 
were then divided 3-4 cm above the pelvic brim (low ligation). 
The posterior dissection followed the posterior aspect of the 
superior rectal artery which leads directly on to the fascia 
propria surrounding the mesorectum. Using long scissors and 
anterior traction of the rectum, the mesorectum and its 
surrounding fascia propria was sharply dissected from the 
presacral fascia. In most patients the junction of the upper 
rectum with the horizontal rectum was found to be tethered by 
the rectosacral fascia? which was looked for carefully and, when 
present, divided sharply. The dissection was carried forward 
posterior to the fascia propria up to the anorectal junction. 
Attention was then turned to the anterior dissection in which the 
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peritoneum was divided just posterior to the seminal vesicles and 
the dissection carried down on and in front of Denonvilliers’ 
fascia. At approximately 1cm below the base of the prostate, 
Deronvilliers’ fascia was divided transversely and the dissection 
carried distally directly in front of the fascia propria as far as the 
pelvic floor. Having completed the anterior and posterior 
extrafascial dissections, the fascia propria surrounding the lateral 
aspects of the rectal tube was identified and the tissues lateral to 
it were divided sharply paying special attention not to broach the 
endopelvic fascia enclosing the pelvic autonomic nerve plexus. 
No formal block dissection of the pelvic lymph nodes was 
undertaken, 

If the tumour was in the upper third of the rectum, at least 
Sem of rectal wall and 5cm of mesorectum below the tumour 
margin was removed. If the tumour was in the lower two-thirds 
of the rectum, most of the rectum together with all the 
mesorectum was removed. The rectal stump was washed out with 
4 per cent povidone-iodine as a precaution against anastomotic 
recurrence. The same solution was used to irrigate the pelvis 
after the rectum had been removed. Reconstruction was 
preferably done by the double-stapling technique’. From 1994, if 
the division of the rectum was within 2-3 cm of the dentate line, 
a short (6-8-cm limb) colonic pouch was created’, 


Results 


Between September 1980 and November 1996, 124 
consecutive patients (68 men and 56 women) with a 
median age of 67 {range 24-92) years were operated on 
for their first rectal cancer (Table /). 

k was possible to resect the tumour in 122 patients (98 
per cent); 91 had anterior resection, 19 abdominoperineal 
resection, ten Hartmann’s procedure and two procto- 
colectomy. In 100 patients the operation was considered 
to be curative. The median distal clearance margin was 3 
(range 0:8-10) cm. The distribution of Dukes stage in the 
total series ts shown in Table 1. 


Early mortality and morbidity 


One patient died 13 days after operation from cem- 
plications secondary to a bleeding disorder. Anastom tic 
leakage occurred in nine (10 per cent) of the 91 sphincter- 
saving operations, all but two occurring from anastomoses 
in the lower third of the rectum. Seven (8 per cent) aad 
major leaks (one patient had a defunctioning ileostomy) 
which required laparotomy. There were also two (2 per 
cent) minor leaks (both patients were defunctioned) 
causing little systemic upset; both resolved with conserva- 


Table 1 Clinical data for 124 patients with rectal cancer 





Sex 
M 68 (55} 
F 56 (45) 


Median age (vears) range) 


3 67 (24-92) 
Dukes (TNM) stage 


A (TN; -T-N 25 {20} 
E (T;N,) 43 (35) 
C (T:N, -F,N,) 38 (31) 
D (M,) i8 (157 
Distance of tumour from anal verge (cm) 
93-7 57 
s—11 30 
12-15 a7 


Resection rate 
Curative operation 
Median (range) follow-up (months} 


122 (98) 
100 (82) 
42 (6-193) 





Values in parentheses are percentages. TNM, tumour node 
Metastasis 


tive treatment. There were no deaths as a consequence of 
anastomotic leak. 


Survival 


Overall (crude) survival for the curatively and palliatively 
resected patients is shown in Fig. 1. The 5-year cancer-free 
survival rate for the total series was 68 per cent. The 
cancer-free survival rate in the 100 patients in the curative 
group was 81 per cent. Fig. 2 shows the cancer-free 
survival rate in these patients according to Dukes stage. 
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Local recurrence 


Six patients (6 per cent) developed a local recurrence - 


among 102 patients who were available for a minimum 


follow-up of 24 months. Three of the recurrences deve- 
loped in the palliatively resected group of patients and : 


were also associated with systemic recurrence. In the 


curative group 84 patients (21 with Dukes A, 35 with- 
Dukes B and 28 with Dukes C disease) were available — 


for a minimum follow-up of 24 (median 73, range 


24-180) months. Three (4 per cent) of them developed | 








local recurrence. In two patients the recurrence was at the 
anastomotic line and associated with a very short distal 


on margin (less than 1 cm). The other patient had 
at operation what was thought to be tumour extending 
beyond the rectum into the pouch of Douglas. However, 
microscopy of the removed specimen, while indicating 
tumour extending for 0-9cm into the perirecta! fat, 
showed a clear CRM. 


Adjuvant therapy 


Eight of the 84 patients in the curative group had 
adjuvant therapy comprising preoperative radiotherapy in 
two with very bulky tumours, postoperative radiotherapy 
in five (three had extensive infiltration of the mesorectum, 
two had a perforated carcinoma) and chemoradiotherapy 
in one. None of these patients developed local recurrence. 
Three patients have died, 17, 42 and 53 months after 
operation; the other five are still alive a median of 42 
(range 24-85) months after surgery. 





Positive resection margins and outcome 


Eight (7 per cent) of the 122 patients who underwent 
extrafascial excision had tumour present at the CRM. In 
seven patients it was judged at surgery that tumour had 
extended to the pelvic side walls; three of these patients 
had liver metastases as well. Six of the eight patients who 
had a positive CRM died from widespread metastases 
clinically detectable local recurrence as well) 
1 of 16-2 (range 12-20) months after operation. The 
wo patients remain clinically free of tumour 19 and 
hs after operation. 







Discussion 


pouch of Douglas even though the circumferential 
resection margin was said to be free of tumour. 

Other surgeons have also reported local recurrence 
rates after curative surgery for rectal cancer of around 5 
per cent and with overall cure rates of about 80 per 
cent®®. They have usually attributed these results to the 
fact that they performed total mesorectal excision. 
(TME)". The importance of adequate excision of the. 
mesorectum is highlighted by the pathological studies 
demonstrating microscopic tumour deposits beyond the 
distal extent of intramural spread in up to 25 per cent of 
cases". Indeed, TME has been endorsed as the new 
standard for the surgical treatment of rectal cancer in 
Norway and Sweden". Although it is not always clearly 
stated, most detailed descriptions of TME indicate that 
the dissection is conducted in the extrafascial plane and 
most surgeons applying TME principles are actually per- 
forming extrafascial excision. Heald, who pioneered the 
concept of removing the whole mesorectum as a 
technique for preventing local recurrence, stressed the 
importance of dissecting in the so-called “Holy Plane’, 
which is in fact the areolar tissue just outside the fascia 
propria’, 

The results of the present series also shed light on the 
difficulties raised by studies in which the presence of 
cancer at the CRM has been noted. Studies in which 
standard surgical techniques were applied have shown 
that the CRM is positive in 20-25 per cent of patients 
judged at surgery to have had macroscopically complete 
excision and that a ‘positive CRM’ is highly predictable 
of local recurrence". The present study shows that a 
positive CRM after extrafascial excision is less common 
(7 per cent) and is almost invariably associated with 
systemic disease and poor prognosis. These findings are 
in accord with those of Cawthorn et al, who demon- 
strated a similar association between a positive CRM and 
systemic recurrence (not local recurrence) after TME. 

It is proposed that the operation in which the rectum is 
removed in the anatomical plane outside the fascia 
propria should be called by its proper name, extrafascial 
excision. Surgeons usually regard alimentary tract 
mesenteries as posterior rather than circumferential 
structures, and the term ‘extrafascial excision’ highlights 
the necessity of performing a circumferential dissection 
outside the fascia propria in order to keep the incidence 
of local recurrence at the lowest possible level. Under- 
standing the concept that rectal cancer confined within 
the fascia propria of the rectum can be removed with a 
very low local recurrence rate also has important implica- 
tions and challenges for radiologists and oncologists. 
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~ Background This study was conducted to investigate the results of rectovaginovesicopexy (RVVP) in 
patients with combined defaecation and micturition disorders. RVVP was developed from a 
standard procedure for different forms of defaecation disorders (the rectovaginopexy (RVP)). It is 
only a limited extension to the RVP and results in elevation of all three pelvic compartments. 
‘Methods In a consecutive series of 25 patients the effects or RVVP were evaluated prospectively. 
Information about the clinical history and results was obtained by a standard questionnaire filled 
out before and 3 and 12 months after operation. Dynamic defaecography was performed before and 
3 months after RVVP. Before operation urodynamic studies were conducted. 
Results RVVP improved constipation (14 of 18 patients improved, P = 0-001), faecal incontinence (11 
of 16 patients improved, P = 0-005) and dysfunctional voiding (ten of 16 patients improved, 
P = 0-07) without induction of these disorders, Overall urinary incontinence improved in 11 of 22 
patients (P = 0-18), with deterioration of urinary incontinence tn three and induction of urinary 
incontinence in two of the patients. Patients with isolated urinary stress incontinence fared better 
(eight of 13 patients improved) than those with mixed urinary incontinence. 
~ Conclusion RVVP provides satisfactory improvement of combined defaecation and micturition 
disorders. The benefits of a limited extension of the RVP seem to outweigh potential side-effects 
such as deterioration or de novo defaecation or micturition disorders. 





Disorders of anorectal function should not be considered 
in isolation but are part of a spectrum of pelvic floor 
dysfunction”. Many authors have drawn attention to the 
combined occurrence of anorectal, gynaecological and 
urological symptoms”. This coexistence of symptoms Is 
not surprising in view of the close anatomical relation and 
common innervation of the pelvic floor structures and 
shared susceptibility to damage from childbirth, chronic 
straining at stool and hormonal changes associated with 
the menopause’. | 

Previous experience in the treatment of patients with 
the combination of constipation and faecal incontinence 
by rectovaginopexy (RVP)'" revealed concomitant relief of 
urinary incontinence in some patients and deterioration in 





others. The reason for this variable effect on urinary 
incontinence was unclear. In this study patients with 


different combinations of defaecation and micturition dis- 
orders and anatomical abnormalities (rectocele, internal 
rectal intussusception, enterocele, cystocele and/or vaginal 
vault or uterovaginal prolapse) were treated by recto- 
vaginovesicopexy (RVVP) to elevate all three compart- 
ments of the female pelvis. RVVP should accomplish 
elevation of the vesicourethral junction and improve 
urinary incontinence as a result of abdominal pressure 


transmission to the vesicourethral junction. The main . 
purpose of the study was to investigate the effect of : 


addition of vesicopexy to RVP on disordered defaecation 
and coexisting micturition problems. 


oe 
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Patients and methods 
Clinical assessment 


From March 1993 to March 1994, a consecutive series of 25 
patients with a mean(s.d.) age of 54(11) (range 38-70) years 
underwent RVVP. All operations were supervised or performed 
by one of the authors (L.W.M.J.). Information about the clinical 
history was obtained by a standard questionnaire before and 3 
and 12 months after operation. 

Constipation was divided into four categories to quantify the 
effect of the operation. In addition, constipation was scored 
according to the definition of Drossman ef al." to make com- 
parisons with the literature’. Patients with grade 3 and 4 
constipation were considered constipated according to the 
Drossman criteria. 

Faecal continence was graded according to Browning and 
Parks’ into four categories. 

Dysfunctional voiding and urinary continence were divided 
into four categories as well. Based on the history as well as 
urodynamic physiology studies, patients were classified as having 
urge or stress urinary incontinence or both. The clinical history 
concerning urinary incontinence was compared with urodynamic 
findings. In all cases the indication for RVVP was determined by 
a surgeon, a urologist and a gynaecologist. All patients had had 
previous pelvic surgery (mean 1-7 operations). Constipation was 
the indication for surgery in ten patients and faecal incontinence 
in 15. Overall, 18 patients were constipated, ten of whom 
reported constipation as the primary symptom. The other eight 
had constipation in combination with faecal incontinence as the 
main symptom (Table 1). In 22 patients urinary incontinence was 
a secondary symptom. Symptoms leading to surgery were 
accompanied by abnormal findings at physical examination ( Table 
2) and anatomical abnormalities on dynamic defaecography 
{rectocele, internal rectal intussusception, enterocele or 
combined abnormalities). 
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Table 1 Main and secondary symptoms before 
rectovaginovesicopexy 


No. of No. of 
Main symptom patients Secondary symptoms patients 
Constipation * 10 Urinary incontinence 


n 
Urinary incontinence and 5 
dysfunctional voiding 
Dysfunctional voiding 2 
Faecal incontinence l 
Constipation, urinary 5 
incontinence and 
dysfunctional voiding 
Constipation and urinary 2 
incontinence 
Constipation and l 
dysfunctional voiding 
Urinary incontinence and 3 
dysfunctional voiding 
Urinary incontinence 4 


Faecal incontinence 15 





* According to the definition of Drossman et al. "' 


Table 2 Findings at physical examination before 








rectovaginovesicopexy 

No. of patents 
Cystocele* 22 
Vaginal vault prolapse* f 
Uterovaginal prolapse * 4 
Rectocelet 20 





“Determined by the gynaecologist; *determined by the surgeon 


Dynamic defaecography 


Dynamic defaecography, as described by Mahieu et al.'*!” was 
also performed before and 3 months after RVVP. Data were 
obtained by analysing videotapes and were reviewed by a panel 
unaware of patients’ symptoms and whether defaecograms were 
made before or after RVVP. As well as rectal barium con:rast 
and contrast coating of the vagina, in all cases, oral contrast was 
given to detect an enterocele. Depth of a rectocele was classified 
according to Shorvon et al.'* and measured as the maximum 
depth of the anterior bulge beyond the expected and extrapo- 
lated line of the anterior rectal wall. Rectocele, intussusception 
and enterocele were divided into three grades (Table 3). 
Protrusion of an intussusception beyond the anal canal was 
called rectal prolapse. Patients with signs of a non-relaxing 
puborectalis syndrome were excluded based on both clinical 
symptoms and radiographic findings. 


Urodynamic physiology studies 


Urodynamic investigations were performed before RVVP by 
filling and diuresis cystometry with pressure flow studies”. 
Genuine stress incontinence (GSI), detrusor overactivity/ 
measured urge incontinence (MUI), urethral instability, maxi- 
mum flow rate, detrusor pressure during voiding, urethral resist- 
ance and maximum urethral closing pressure (UCP) were 
determined. 


Surgical procedure 


The RVVP evolved out of the rectovaginopexy (RVP)'’. The 
technique, as described in detail below, aims at avoiding damage 
to the hypogastric plexus and pelvic autonomic nerves by dis- 
section of the peritoneum only, without mobilization of the 
dorsolateral side of the rectum and with preservation of the 
lateral ligaments. 


Table 3 Effect of rectovaginovesicopexy on size of rectocele, 
internal rectal intussusception and enterocele 


3 months 
after RVVP P§ 


Before 
RVVP 


Rectocele* 
None 
Grade I 
Grade II 
Grade III 
Unknown 

Internal intussusceptiony 
None 
Grade I 
Grade II 
Grade III 
Unknown 

Enterocelet 
None 
Grade | 
Grade II 
Grade III 
Unknown 
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“According to Shorvon et al.'*: grade 1, less than 2 cm; grade II, 
2cm or more and less than 4cm; grade HI, 4cm or greater. 
Grade I, above the puborectal sling; grade II, as low as the 
puborectal sling; grade III, into the anal canal. ¿Grade I, above 
the puborectal sling; grade II, as low as the puborectal sling: 
grade III, down to the perineum. RVVP, rectovaginovesicopexy. 
§ Wilcoxon paired signed rank test 





Fig. 1 Schematic representation of the polytetrafluoroethylene 
strip fixed to the promontory with fixation of the dorsal arms of 
the strip to the anterolateral side of the rectum. The ventral 
arms of the strip are fixed to the dorsal side of the elevated 
bladder 


The operation is performed through a midline laparotomy. 
The peritoneum on both sides of the rectum and in the recto- 
uterine pouch is incised and the peritoneum is dissected from the 
underlying structures in lateral and caudal directions. Thereby, 
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no nerves are endangered and both ureters are left undisturbed. 
The space between the rectum and vagina is dissected, in the 
avascular plane, down to the level of the pelvic floor. Hereafter, 
the whole rectum is mobile and the part of the rectum originally 
situated at the bottom of the pouch of Douglas can be brought 
up to the promontory. The lateral ligaments are not divided. 

Subsequently the space between the vagina and bladder is 
dissected, A small hole is made by blunt dissection between the 
rectum and the promontory. A polytetrafluoroethylene (PTFE). 
(GORE-Tex; W.L. Gore, Woking, UK) strip of 20x3cm is 
fixed in the middle to the promontory with non-absorbable 
sutures. The free ends of the strip are divided, creating four 
arms. The PTFE strips are not placed through the broad liga- 
ment. The dorsal arms of the strip run posterior and the ventral 
arms anterior to the broad ligament. Uterine vessels are nof 
divided. The two dorsal arms of the strip are sutured to the 
antero(lateral) side of the stretched rectum as low as possible 
(ie. well below the pouch of Douglas). Closure of the space 
between the rectum and vagina, to prevent or treat a uterine or 
vaginal prolapse, is achieved by suturing the insertions of the 
uterosacral ligaments to the splitting point of the PTFE strips 
with non-absorbable sutures. The two other arms of the PTFE 
strips are fixed to the dorsal side of the elevated bladder. A 
suction. drain is placed to prevent haematoma formation, The 
peritoneum is trimmed and reefed by a continuing running 
resorbable suture to cover the PTFE strip (Fig. 1). 





istical analysis 






ot normally distributed were compared using Wilcoxon’s 
-Signed rank test. P<0-05 was considered statistically 
significant. 





Results 
Clinical data 


The effect of RVVP on constipation in all 25 patients is 
shown in Fig. 2. Some 12 months after RVVP, consti- 
pation was completely abolished in nine of 19 patients. 
One patient developed grade 2 constipation. According to 


the definition of Drossman et al."', constipation was cured. 









Grade 4 (n=8) -(n=F 
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Before 3 months 12 months 


Fig. 2 Effect of rectovaginovesicopexy on constipation. Grade 1, 
not constipated; grade 2, constipated once in a while (less than 
25 per cent of the time); grade 3, constipated frequently (25—75 
it of the time); grade 4, always constipated (more than 75 
per cent of the time). According to the definition of Drassman ef 
al", only patients with grades 3 and 4 are constipated 
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Fig. 3 illustrates the effect of RVVP on faecal inconti- 
nence. In 11 of 16 patients faecal continence improved 
(P = 0-005). 

RVVP had a positive, although not significant, effect on 
dysfunctional urinary voiding 12 months after operation 
(P =0-07). At 12 months the feeling of dysfunctional 
voiding was abolished completely in seven of 16 patients, 
diminished in three, unchanged in three and in three 
other dysfunctional voiding deteriorated (Fig. 4). 

RVVP had a variable effect on urinary incontinence 
(P =0-18 at 12 months). At I year after RVVP, six of 22 
patients were completely continent of urine. Urinary 
incontinence improved in a further five patients, was 
unchanged in eight and deteriorated in three. Two 
patients developed some degree of urinary incontinence 
(Fig, 5). The patients with an isolated history of urinary 
stress incontinence (USI) fared better than those with 


Grade 4 (n=5) Dy (n=2) 


Grade 3 (n=9) (n=6) 





Grade 2 {n=2) 


Grade 1 (n=9) 
Before 


Fig. 3 Effect of rectovaginovesicopexy on faecal incontinence. 
Grade 1, completely continent; grade 2, continent to stools but 
incontinent to flatus; grade 3, incontinent to liquid stools and 
flatus but normally continent to solids; grade 4, completely 
incontinent 


Grade 4 (n= 2) | (n=O) 

Grade 3 (n=5) Sy (n=5) 
L 

Grade 2 (n=9) CS (n=4) 
Sd 


Grade 1 (n=<9) 


Before 3 months 12 months 


Fig. 4 Effect of rectovaginovesicopexy on dysfunctional voiding. 
Grade 1, normal feeling of bladder emptying with normal 
stream; grade 2, once in a while squeezing at micturition and a 
feeling of incomplete bladder emptying; grade 3, frequent 
squeezing at micturition with bladder emptying in several 
attempts, grade 4, always squeezing and always a feeling of 
incomplete bladder emptying, or self-catheterizing 
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Grade 1 (n=3) (n= 7) 


pore mnnon aoaea 
3 months 12 months 








Before 
Fig. 5 Effect of rectovaginovesicopexy on urinary incontinence 
Grade 1, no urinary incontinence; grade 2, loss of small amounts 
of urine: grade 3, regular loss of larger volumes (more than 5 
pads five per day); grade 4, complete urinary incontinence 


both USI and a history of urinary urge incontinence 
(UUI). In 13 patients with USI only, urinary incontinence 
improved in eight, whereas in a further eight patients wth 
both USI and UUI only two improved. Urinary inconti- 
nence improved in one patient with UUI only. Of three 
patients without urinary incontinence, one remained com- 
pletely continent to urine, one developed grade 2 USI and 
one grade 3 UUL. 


Dynamic defaecography 


Before operation a rectocele was found in 20 patierts, 
intussusception in eight and enterocele in ten. Afer 
RVVP, these values decreased to ten, zero and one 
respectively (Table 3). Six of the remaining ten rectoce:es 
were smaller than before RVVP and four did not charge 
in size (all grade I rectoceles). Only one patient hac a 
rectocele greater than 2cm after RVVP. In four patieats 
preoperative and/or postoperative defaecograms were 
lacking because they refused to undergo the procedure. 


Preoperative urodynamic physiology studies were avail- 
able for 21 patients. Clinical history was compared with 
urodynamic findings. In 13 patients urodynamic findings 
of the presence or absence of stress incontinence were 
concordant with the history. Eight patients had USI 
without GSI. In 16 patients urodynamic findings cen- 
cerning the presence or absence of urge incontinence 
were concordant with the history. Four patients hac a 
history of UUI without urge incontinence at urodynamic 
investigation (further described as MUI), and one kad 
MUTI without a history of UUI. 

At urodynamic investigation seven patients had GSI: 
four showed improvement after RVVP, in two urinary 
incontinence did not alter and in one symptoms deterior- 
ated. -Four patients with MUI were identified; two 
improved and in the other two urinary incontinence 
deteriorated. In the two patients with GSI as well as MUT, 
urinary incontinence did not improve. In eight patieats 
neither GSI nor MUI was determined, although seven of 
these patients had a history of urinary incontinence. Mexi- 
mum UCP before operation did not have any predictive 


value in determining patients who ultimately had no relief 
of urinary incontinence. 


Discussion 


This pilot study investigated not only the effect of RVVP 
on defaecation disorders but focused specifically on 
the effect on frequently encountered accompanying 
micturition disorders. RVVP is only a limited extension of 
the RVP (the authors’ standard procedure for different 
forms of defaecation disorders) with concomitant 
vesicopexy resulting in elevation of all three pelvic 
compartments. The question addressed was whether the 
benefits of this limited extension of RVP in terms of 
improvement of micturition disorders outweighed 
potential side-effects such as deterioration of already 
disordered defaecation or micturition and/or the 
induction of de novo micturition disorders. To the 
authors’ knowledge no previous study has focused on such 
an integrated operative approach to defaecation and 
micturition disorders. 

RVVP improved constipation in 14 of 18 patients. No 
patient developed constipation. This compares favourably 
with other types of abdominal rectopexy, especially when 
the lateral ligaments of the rectum are divided, In 11 
of 16 patients faecal incontinence improved and in eight 
of the 16 faecal incontinence was cured. No patient 
developed faecal incontinence. Improvement of faecal 
incontinence after rectopexy as reported in the literature 
ranges from 50 to 90 per cent; alterations in, or coexist- 
ence of, urinary incontinence is not mentioned!3:2-22-4, 

Although dysfunctional voiding improved in ten of 16 
patients and urinary incontinence in 11 of 22, three of the 
patients reported deterioration of urinary incontinence, 
whereas two developed incontinence. Patients with stress 
incontinence fared better (eight of 13 with USI and four 
of seven with GSI improved) than those with combined 
Stress and urge incontinence (two of eight improved). The 
patient's history appears to be unreliable in determining 
GSI or detrusor overactivity>. In the present patients the 
diagnosis of both USI and UUI was made more often on 
the history than by urodynamic assessment showing GSI 
or detrusor overactivity. Urodynamic assessment is con- 
sidered as the criterion standard in determining stress or 
urge incontinence although urodynamic assessment is a 
rather unphysiological reflection of a moment in an 
incontinent patients life*“*. The fact that in seven 
patients neither GSI nor detrusor overactivity was 
demonstrated despite a clear history of loss of urine is an 
illustration of this problem. 

Comparison of the effects of RVVP on dysfunctional 
voiding and urinary incontinence with surgical procedures 
for USI that address the bladder compartment only is 
hampered by differences in patient population. Studies on 
the effect of surgical treatment of urinary incontinence 
usually do not mention concomitant symptoms, such as 
dysfunctional voiding, faecal incontinence or constipation. 
The Marshall-Marchetti-Krantz procedure, Burch colpo- 
suspension and needle suspensions (Stamey—Pereyra) for 
GSI have a cure rate of 70-90 per cent. However, these 
procedures are accompanied by de novo incontinence as 
well. De novo voiding disorders and de novo detrusor 
instability are reported in 6-12 and 6-11 per cent of 
patients respectively”. RVVP did not induce voiding 
disorders, although in three of 16 patients the feeling of 
dysfunctional voiding was aggravated by one grade. De 
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novo detrusor instabilities could not be determined 
because of lack of postoperative urodynamic physiology 
studies. 

D namic defaecography made it clear that, 3 months 
after RVVP, the anatomy of the posterior and middle 
compartment of the pelvis was grossly restored (Table 3). 
Besides nine grade I rectoceles, which is within normal 
physiological range, only one grade II rectocele and 
one enterocele were noticed. None of the contrast-coated 
vaginas showed any sign of vaginal vault or uterovaginal 
prolapse or of a cystocele during dynamic defaecography. 

In conclusion, RVVP provides improvement of consti- 
pation, faecal continence and dysfunctional voiding, with- 
out induction of these symptoms. A limited extension to 
the RVP improved patients’ urinary incontinence in half 
of the cases, with an acceptable degree of deterioration of 
urinary incontinence. Prospective randomized studies 
comparing the effect of RVP with RVVP or of RVVP 
with RVP in combination with a Burch colposuspension 
are needed to elucidate further the role of an integrated 
approach to patients with combined urological and 
anoreptal symptoms. 
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Background Severe intra-abdominal sepsis continues to carry a high mortality rate. The physiological 
response to sepsis in this condition and its relationship with proinflammatory mediators and their 
endogenous antagonists require further clarification. 

Methods Fifty-seven patients were stratified by Acute Physiology And Chronic Health Evaluation 
(APACHE) H score at the time of admission to an intensive care unit (group 1, score of less than 
20; group 2, score of 20 or more). Serial measurements of clinical and immunological variables 


were made. 


Results Non-survivors from group 2 had a raised acute physiology score (P = 0-01), a higher peak 
serum interleukin (IL) 6 concentration (P =-0-03) and a depressed level of endegenous 
immunoglobulin (Ig) G class antiendotoxin core antibody (P = 0-005), In group 1, although organ 
failure score increased progressively in non-survivors, physiology score and peak IL-6 level were 
similar to those in survivors, and endogenous IgG class antiendotoxin core antibody titre rose 
(P = 0-02), In both groups IL-1 and tumour necrosis factor « were detected infrequently, but their 
natural antagonists were present in much higher concentrations in both survivors and non-survivors. 
Levels of C-reactive protein were raised in both but were not significantly different between 


survivers and non-survivors. 


Conclusion During the development of organ failure and death, the pattern of proinflammatory 
mediators and their endogenous antagonists can vary markedly and may in part be determined by 


the extent of the initial physiological disturbance. 


neers AN Heth 


Despite current supportive care, correct surgical practice 
and antimicrobial therapy, the mortality rate from severe 
intra-abdominal sepsis remains at 40-50 per cent’. At 
present it seems that the major threat to survival comes 
not from the underlying infection but from the progressive 
derangement of organ function as a consequence of the 
systemic inflammatory response and its sequelae*. The 
severity of the acute physiological derangement associated 
with sepsis acts as an independent risk factor for mortaiity 
in intra-abdominal infection’. 

The administration of endotoxin to humans can induce 
the clinical signs associated with the sepsis syndrome’, 
these manifestations being related to increased production 
of endogenous cytokines, which in turn can reproduce 
aspects of sepsis syndrome*’. The cytokine responses to 
endotoxin vary considerably between individuals'*"', and 
may in turn influence the degree of the systemic inflam- 
matory response. Although raised levels of circulating 
endotoxin and the proinflammatory cytokines interleuxin 
(IL) 1f, tumour aecrosis factor (TNF) z and IL-6 cor- 
relate to some degree with the severity and outcome of 
sepsis'*-, the prognostic usefulness of circulating cytokine 
concentrations is often less than that of clinical variables”. 
In addition, blockade of proinflammatory mediators by 
passive immunization against endotoxin’, TNF- and 
IL-1f'* has failed to improve survival in patients with 
sepsis, despite the promise of animal studies”'’*". Delay to 
treatment and the presence of naturally occurring 
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antagonists, such as endogenous antiendotoxin antibodies, 
soluble TNF receptor and IL-1 receptor antagonist (IL- 
Ira), may partially explain such results”. 

The extent to which the interplay between proinflam- 
matory mediators and endotoxin with their naturally oc- 
curring antagonists influences outcome is unknown and it 
is uncertain whether the interplay corresponds with the 
level of physiological disturbance. The authors have 
previously reported a large heterogeneous group of 
patients with sepsis syndrome who were admitted to 
intensive care units (ICUs)*. This paper examines further 
the subgroup of patients with intra-abdominal infection. 
Patients were stratified into two risk categories according 
to Acute Physiology And Chronic Health Evaluation 
(APACHE) H score”, so that the importance of 
proinflammatory and anti-inflammatory events in relation 
to outcome could be assessed at the same time as 
recognizing confounding factors such as age, pre-existing 
medical conditions and disease severity. The present study 
examines the relationship between outcome and circu- 
lating levels of plasma endotoxin, IL-6 and C-reactive 
protein (CRP), IL-1 and mediator antagonists, the 
significance of acute physiology and organ failure scores, 
and 30-day mortality. 


Patients and methods 
Patients 


A group of 57 patients in ICUs with sepsis syndrome of 
abdomina! origin were studied over a 16-month period in five 
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units. Patients were enrolled if there was clinical or radiological 
suspicion of intra-abdominal infection (this being confirmed at 
laparotomy) and if they fulfilled all the criteria ‘for sepsis syn- 


drome: (1) hyperthermia (temperature greater than 38°C) or 


hypothermia (less than 35-5°C); (2) tachycardia (more than 90 
er min in the absence of f-b lockade); (3) tachypnoea. 







sak a 





han 20 breaths per min) or requiring mechanical venti- 
ladon cand (4) evidence of failure of one or more end-organs 
(defined as a plasma lactate concentration greater than 
1-2mmoll~' or base deficit above 5mmoll`’' or systemic 
vascular resistance lower than 800 dyn s/cmř; ratio of arterial 
partial pressure of oxygen to fraction of inspired oxygen (Piol 
Fo.) lower than 30 kPa or P,o, less than 93 kPa; urine output 
less than 120 ml over 4h; Glasgow Coma Score less than 15 in 
the absence of a neurological lesion™”). 

Approval for the study was granted by each centre's ethical 
committee and written informed consent was obtained from the 
patient. or a relative. Patients were followed until death or for 
30 days. Severity of illness was scored on enrolment using the 
APACHE II system”. Organ failure was assessed daily for 7 days 
and at day 10 using an organ failure score”. Terms employed for 
the description of intra-abdominal infection and types are those 
recommended and defined by the Joint Working Party of the 
Surgical Infection Society”. 





Patient à ee 






Patients were stratified using the APACHE II score. Patients in 
group | (a= 24) had an APACHE H score of less than 20 and 
those in group 2 (n= 33) had a score of 20 or more at study 
entry. The predicted mortality rate of these two groups, weighted 
for abdominal infection, was less than 58 per cent for group | 


and more than 64 per cent for group 2”. 


Blood sampling protocol 


Blood was drawn daily for 7 days and on day 10 by venepuncture 
or from an indwelling arterial line. Blood (20 mi) was collected 
for aerobic and anaerobic culture at two time points in the first 
24 h. Blood for endotoxin and endogenous antiendotoxin core 
antibody: {Œ ndoCAb) measurements was drawn into heparinized 
oo a -free tubes, regrets an the re nde eons stores 





Laboratory assays 


IL-1ra was m orga by a -linked E aoe assay 







e ANT instructions. Type [ salable “TNE 
STNFr55) was detected by sandwich ELISA (anti 
ntibodies were kindly donated by Dr W Buurmann), 

ribed previously”. Plasma endotoxin concentrations were 
determir ed with the Coatest Endotoxin (Chromogenic) test kif 
(Chromogenix; Quadratech, Epsom, UK). The assay was 
sensitive to levels of endotoxin over (05 units ml‘. 
Immunoglobulin (Ig) G and IgM EndoCAb were measured with 
an ELISA as described previously?! ™, = Depletion of EndoCAb 
was defined as lower than the tenth centile of the value in a 
group of healthy adult blood donors. The tenth centile for IgG 
EndoC Ab was 337 IgG median units (GMU) per ml, and for 
IgM EndoCAb it was 39-7 IgM median units per ml. 

CRP was measured by a standard ELISA (DAKO; Ely, 
Cambridgeshire, UK), samples being diluted 1:30 000. The 
ELISA for IL-6 used a murine monoclonal antihuman IL-6 
antibody (Boehringer-Mannheim, Mannheim, Germany) and a 
goat polyclonal antihuman IL-6 antibody (British Biotechnology, 
Abingdon, UK), followed by a peroxidase-conjugated antigoat 
IgG (Sigma, Poole, UK). 
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Statistical analysis 


Results are given as the mean(s.e.m.). Group frequencies were 
compared with the 7° test. Continuous data were compared with 
the Mann-Whitney U test and Scheffé’s method for multiple 
comparisons was used to determine the significance of differ- 
ences at individual time points. To assess the influence of 
variables on overall survival, time-dependent covariates were 
entered into the Cox regression model. Differences were con- 
sidered significant when the probability of their arising by 
random sampling error was less than 1 in 20 (P<0-05). 





Results 
Panents 


The 57 patients (31 men and 26 women) had a 
mean(s.c.m.) age of 65(2:1) years. On acmussien to the 
ICU the mean(s.e.m.) APACHE II score was 22(1) and 
the overall mortality rate was 58 per cent (33 of 57 
patients). Non-survivors were not significantly older than 
survivors (68(3) versus 62(3) years; P=0-09, Mann- 
Whitney U test), but their APACHE II scores were 
significantly higher (24(1) versus 20(1); P = 0-025, Mann- 
Whitney U test). Non-survivors were more likely to have 
been shocked before study entry (25 of 33 versus 11 of 24 
patients, P< 0-05). At the time of admission, serum creati- 
nine levels were higher in non-survivors (192:1(11-6) 
versus 146-9(25-1) umol 1; P=0-02, Mann-Whitney U 
test); serum albumin and bilirubin levels were similar in 
survivors and non-survivors, as was the prothrombin time 
and the incidence of malignancy (Table 1). 








Operative findings 


The stomach and duodenum were identified more 
frequently at laparotomy as the source of intra-abdominal 
infection in non-survivors (15 of 33 versus four of 24 in- 
survivors, P<0-05), The remaining anatomical origins of 
sepsis occurred with similar frequency. All patients under- 
went an operative procedure for intra-abdominal infec- 
tion. No clear differences emerged with regard to the 
bacteriology of primary cultures from the peritoneal 





Table 1 Patient characteristics 








Non- 
Total Survivors survivors 
(n=57) (n=2} (a=33) P 
Sex ratio (M: F) 31:26 13:11 18:15 <(SE 


Age (years}* 65-4(2:1) 62433) 67-6(2'8)  0-09F 
APACHE H score* 22:1(0°8) -19-7(1-1))-23-8(1-1) 00257 
Shock before study 36 li 25 < üS 
Time from diagnosis to 87-9(33-4) 127-9(69-5) 52-8(137) 0237 
index procedure h)” 
Time from diagnosis 
to study entry (h)* 
Malignancy 12 4 8 <025ł} 
Albumin (g F 1 26:1(1-4) n 2(12) 260(25) 0-477 
Bilirubin Gemol 1) 23723) 226329) 247(36) O4 
Prothrombin time (s)*  237(2-4) 19- A15} 27249) O71 
Creatinine (umol 1-')* 172-9(14-8) 146-9(25-1) 192-1(116) 0-027 
Haematoerit (%)* 35-6(1-3) 3501-8} 36-0(1-7) 069% 
Operating time for 121-7(7-9) 131-2(12-9) 115-0(09-4) 0-737 
index procedure 
(min)* 
Patients transfused 27 9 18 <O-54 


132-9(43-7) 172-6(85-8) 96-7(30-9) 0-447 





“Values are mean(s.e.m.). APACHE, Acute Physiology And 
Chronic Health Evaluation. tMann-Whitney U test: fy? test 
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cavity, and the nature of the contaminant did not influ- 
ence outcome. Positive blood cultures were obtained in 
eight patients (14 per cent) during this time, but this was 
not associated with an unfavourable outcome. At the time 
of study entry, 91 per cent of patients were receiving 
antibiotic therapy. In three cases the cover provided was 
considered to be inappropriate for the organisms typically 
encountered in mtra-abdominal infection (one non- 
survivor from group Í and two survivors from group 2). 
Ten alterations in antibiotic treatment were made based 
on microbiologica! findings; in six patients these alter- 
ations were considered to be inadequate (two non- 
survivors and two survivors from group 1, one non- 
survivor and one survivor from group 2). Eleven of the 33 
patients who died did so as a result of progressive organ 
failure without apparent clinical or radiological evidence 
of ongoing intra-abdominal infection. At the time of 
death 15 patients had evidence of persistent abdominal 
infection (group |, four; group 2, 11) and seven had 
concurrent nosocomial infections (group 1, two; group 2, 
five). 


Acute physiology or organ failure scores and the acute phase 
response 


The mean(s.e.m.) acute physiology score (APS) of non- 
Survivors Was greater than that of survivors at study entry 
(19(1-0) versus 15(1-0); P =0-004, Mann-Whitney U test) 
and throughout most of the study period (Fig. Ta). 
Similarly the Goris organ failure score (GOFS) was 
greater in non-survivors at study entry (5(0-4) versus 
4(0-4); P= 0-015, Mann-Whitney U test) and throughout 
the study period (fig. 7b). When patients were stratified 
according to admission APACHE H score, ten of the 24 
patients in group | had died at 30 days compared with 23 
of 33 in group 2 (7°=5-7, 1 d.f, P<0-025; Table 2). In 
group 2 the APS ef non-survivors was significantly higher 
than that of survivors in the early part of the study (Fig. 
2a and b). Organ failure scores for the two groups 
revealed that non-survivors generally had a higher daily 
score during the study, the differences becoming statistic- 
ally significant at day 3 in group 1 (P<0-05) and at day 2 
in group 2 (P< 0-01) (Fig. 3a and b). 


Interleukin 6 and C-reactive protein 


Mean(s.e.m.} serum IL-6 concentration at study entry was 
significantly higher in non-survivors (29 749(15 126) versus 
6137(2185) pg ml 7, P=0-045), as was peak IL-6 level 
(41 235(20 877) versus 6481(2155) pg ml~', P= 0-022). In 
group 2, mean(s.ean.) peak IL-6 concentration was signifi- 
cantly higher in  non-survivors (55 193(28 999) versus 
4620(2462) pg ml” ', P= 0-03). However, in group 1 peak 
IL-6 levels were not significantly different (9130(2516) 
versus 7810(3113) pg mlt, P=0-22) and the pattern of 
serum IL-6 concentration showed no early peak and no 
demonstrable differences at any time point (Fig. 4a and 
b). When both groups were considered together a peak 
IL-6 concentration greater than 4000 pg ml~' was asso- 
ciated with an inereased mortality rate (25 of 33 versus 
nine of 24; 7°= 6-39, 1 d.f., P<0-025). CRP profiles were 
similar in both group 1 and group 2, for both survivors 
and non-survivors (Fig. Ĵa and b). 


Endotoxin and endogenous antiendotoxin core antibodies 


At enrolment 40 patients (70 per cent) had detectable 
plasma endotoxin (15-8(5-9) units ml~') and during the 


study period 51 patients (89 per cent) had endotoxin 
detectable at one or more time points. Initial and peak 
endotoxin levels were not predictive of outcome and 
showed no correlation with the severity of illness as deter- 
mined by either the simultaneous APACHE II score, APS 
or maximum daily GOFS. In group 1, IgG EndoCAb 
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Fig. 1 Mean(s.e.m.) a acute physiology score and b Goris organ 
failure score for non-survivors (@) and survivors (O) over the 
10-day study period. *P < 0-05, +P <0-01, 4P < 0-001 (Mann— 
Whitney U test). All points indicated are also significant at the 
95 per cent level for Scheffé’s method for multiple comparisons 


Table 2 Survival 





Day Day Day Day Day Day Day Day 
0 2 3 4 5 6 7 10 





Group 1 (n = 24) 
Survivors i4 14 l4 14 14 14 14 $14 
Non-survivors 10 8 7 6 6 5 5 3 
Group 2 (7 = 33) 
Survivors 19 1 10 10 10 10 10 10 
Non-survivors 23 15 H H 10 9 5 4 
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at lly significant at study entry (100-0(23-6) versus 
(216-9(50-4) GMU per ml; P=0-005, Mann-Whitney U 
test) and in the latter part of the study period (Fig. 6b). 
IgG EndoCAb depletion (below the tenth centile of the 










value in a normal population) was observed in 12 patients 
(21 per cent) on entry, 11 of whom died; thus entry IgG 
EndoCAb depletion was associated with an increased 
mort rate (7° = 5-47, 1 d.f, P<0-025). IgG EndoCAb 
depletion had no relationship with peak endotoxin levels 
(25-9(15-7) versus 26°5(15-3) units mit; P=0-98, for 


depleted and non-depleted). IgM EndoCAb showed a 


similar pattern of change (results not shown). Total IgG 
ation measured at study entry was similar for 
ivors and survivors in group 1 (4-6(0-72) versus 
) units ml~', P=0-73) and in group 2 (4-55(0-41) 
4-87(0'81) units ml~', P=0-31). There — was, 
a positive correlation between IgG EndoCAb 
| IgG levels measured at study entry (r= 0-51, 
, Pearson correlation). 









Acute physiology score 





beled peremen 


a : l : Time (days) 


Acute physiology score 





b : Time (days) 

Fig. 2 Me: n(s.e.m.) acute physiology score in a group Land b 
group non-survivors (@) and survivors (O) over the 10-day 
study period. +P <0-01, 4P <0-001 (Mann-Whitney U test). All - 


points indicated are also significant at the 95 per cent level for 
Scheffe’s method for multiple comparisons 
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Type 1 soluble tumour necrosis factor receptor and 
interleukin 1 receptor antagonist 


SENFr55 levels were higher at all three time points in 
non-survivors. Levels of sTNFr55 were not significantly 
higher in patients with detectable TNF-x compared with 
those in whom TNF-x was not detected (12-3(1:8) versus 
12:3(0-9) ng ml~'). Levels of sTNFr55 correlated with 
plasma creatinine (r= 0:31, P= 0-029). IL-lra was present 
in concentrations some 2000-fold greater than those of 
IL-1. [L-lra detection was not associated with illness 
severity or shock at the time of study entry and was not 
predictive of death. : 

In patients with detectable IL-1, IL-lra was more © 
abundant (98°6(23-8) versus 52-8(8-7) ng mi~, P<005)} = 
IL-Ira levels were similar in non-survivors and survivors in 
groups 1 and 2 (46-0(13-2) versus 64-1(247)ng m, 
P= 0-71; 63-4(13-8) versus 47-8(14-8) ng ml~', P= 0-6). 





Regression model and predictors of survival 


The contribution to outcome of each variable analysed _ 
was evaluated by determining the coefficients for each in 
the Cox regression model. The results summarized in 





Goris organ failure score 
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Fig. 3 Mean(s.e.m.) Goris organ failure score in a group 1 and b 
group 2 for non-survivors (@) and survivors (©) over the 10-day 
study period. *P < 0-05, +P <0-01 (Mann-Whitney U test). All 
points indicated are also significant at the 95 per cent level for 
schelfé’s method for multiple comparisons 
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Fig. 4 Mean(s.e.m.) serum interleukin 6 levels in a group I and b 
group 2 for non-survivors (@) and survivors (©) over the 10-day 
study period. °P<0-C5 (Mann-Whitney U test), also significant 
at the 95 per cent level for Scheffé’s method for multiple 
comparisons 


Table 3 show that APS, GOFS and sTNFrS5 level at study 
entry had a significant influence on outcome. 





Discussion 


Although the APACHE system is not specific for surgical 
infection, it has been advocated as the best means for risk 
stratification of patients with intra-abdominal infection”. 
In the present study in those with a low APACHE score 
(group 1), APS at study entry was identical for survivors 
and non-survivors, with little change over the study 
period. In the high APACHE score group (group 2), the 
initial APS of nen-survivors was greater than that of 
survivors. A proportion of survivors was assigned to group 
2 because of high scoring in the age and chronic health 
evaluation points. In contrast, non-survivors were entered 
into this group largely because of high APS. Such high 
APSs suggest either an overwhel ming physiological insult, 
an exaggerated host response or a combination of the two 
as the main mechanism accounting for death in this 
group, 

Clearly the trends in APS and GOFS in the present 
study are op to bias arising from changes in the under- 
lying population as patients die. Indeed, in group 2 
patients died more rapidly than those in group 1, and this 
inevitably influeneed the patterns of APS and GOFS 
derived principally from patients who remained alive. 
Despite such changes in the population, both APS and 
GOFS act as independent predictors of outcome. Whilst it 
is accepted that APS is a product of the degree of 
physiological deraagement and the level of medical inter- 
vention, it is likely to be the net physiological upset and 
loss of homoeostasis that is of importance. 

Induction of the systemic inflammatory response by 
bacteria and their products has been well charac- 











C-reactive protein (mg ry 





a Time (days) 


C-reactive protein (mg rly 





b Time (days) 


Fig. 5 Mean(s.e.m.) plasma C-reactive protein profiles in a 
group | and b group 2 for non-survivors (@) and survivors (©) 
over the 19-day study period 


G32 


terized” * and the present study confirms the findings of 
others that endotoxin levels per se do not correlate with 
outcome. Endotoxaemia is a sporadic phenomenon” and 
measurement of endogenous antiendotoxin antibodies 
may be a more reliable indicator of endotoxin exposure. 
In this series, patients with IgG EndoCAb depletion had a 
higher mortality rate, This depletion may reflect antibody 
consumption (as a result of binding to endotoxin) or in 
the longer term may reflect a primary failure in 
immunoglobulin production. In the present study on the 
first day of admission to the ICU, total IgG concentration 
was within the normal range for patients in both groups | 
and 2. This suggests that at least the initial reductions in 
EndoCAb levels were more related to antibody con- 
sumption than the result of non-specific mechanisms such 
as plasma dilution following resuscitation or a general 
failure of the immune system. Non-survivors in group 2 
showed sustained depletion below that of survivors from 
either stratification group. In contrast, IgG EndoCAb 
levels increased progressively during the study in non- 
survivors from group 1. Such increasing EndoCAb levels 
probably reflect intermittent yet ongoing endotoxaemia, in 
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keeping with progressively rising APS and GOFS. 
However, unlike the patients in group 2, the initial 
systemic upset in group | is such that a normal antibody 
response is attainable upon initial and subsequent 
challenges by endotoxin. Alternatively, it is conceivable 
that the apparent rise in antibody titre is in part due to 
the death of patients who had become antibody depleted. - 
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Fig. 6. 

antiendotoxin core antibodies (IgG EndoCAb} in a group | and 
b group 2 for non-survivors (@) and survivors (©) over the 

10-d udy period. *P < 0-05, #P<0-01, 4P < 0001 (Mann— 


Whitney U test). All points indicated are also significant at the 


95 per cent level for Scheffé’s method for multiple comparisons 
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It has been suggested previously that the severity of | 


inflammation may be a key determinant of outcome in- 


severe sepsis. In support of this, IL-6 levels have been. . 
related to the severity of tissue injury in elective- 
x 344, g . l PEN f a oe = 
surgery”, and in the present study IL-6 levels we 
greatest in patients with the highest APS and org: 
failure scores. However, one of the many end-org; 


effects of IL-6 is the induction of hepatic acute-phase 
proteins such as CRP*. Despite the observed relationship = 


between IL-6 levels and outcome, no detectable differ- 
ence in serum CRP concentration was detected between 
survivors and non-survivors in either group. One expla- 
nation might be that the hepatic sites for IL-6 were satu- ~ 
rated and circulating IL-6 levels exceeded local hepatic | 


requirements for maximal induction of the acute-phase > 
response. If CRP levels are taken as an index of the 
intensity of the inflammatory response, then the CRP — 


profiles in the present study do not support the concept 
that it is the final level or duration of the inflammatory 
response per se that leads to death, as CRP levels were no 
different between survivors and non-survivors in either 
group | or group 2. 

Non-survivors had significantly higher levels of type i 
soluble TNF receptor (STNFr), a finding similar to that of 
Rogy et al™*, who demonstrated that the sTNFr 
(representing the extracellular domain of the TNF 
receptor) is released in endotoxaemia. TNF exposure 
induces the release of sTNFr; thus the raised levels of 
STNFr55 observed in non-survivors may reflect greater 
TNF activity or greater endotoxaemia. Furthermore, a 
sustained increase in the level of this antagonist is seen 
universally in critically ill patients, 


persistent systemic inflammatory response, but a failure of 
renal excretion of sTNFr. As in other studies”, sTNFr55 
level correlated with plasma creatinine concentration and 
may to some extent reflect renal impairment. The precise 
physiological importance of circulating cytokine 
antagonists such as sTNFr and IL-Ira (levels almost 
2000-fold higher than those of IL-12 in the present study) 
remains to be elucidated. However, the failure of 
exogenous antagonists to improve outcome in sepsis 
syndrome suggests that the levels observed here may 
represent already replete endogenous pools. 

The patients described in the present study are typical 
of patients in an ICU with severe sepsis from intra- — 
abdominal infection. When stratified into risk groups by 








whereas in 
experimental endotoxaemia its presence is transitory”. a 
This, of course, may not necessarily be a reflection of a 


Table 3. Cox regression analysis to evaluate the influence of individual variables on survival (results of univariate analyses) 











Variab pi SE Wald P R Exp(£) 
Acute physiology score 0-0148 0-0054 7-4226 0-0064 0-1532 1-0149 
C-reactive protein ~ 239E-043 0-659E-04 09-4251 0:5144 0-0000 0-9998 
Endotoxin — 2-88E-04 0-001} 00699 0-7915 0-0000 0-9997 
Goris organ failure score 0-0518 0-0187 76938 0-0055 01570 1:0532 
IgG EndoCAb ~ 1-20E-04 | 0-SSTE—04 0-5901 0-4424 0-0000 0-9999 
IgM EndoCAb ~ 5-96E—045 0-493E~04 12756 0:2782 0-0090 0-9994 
60462E-07 3550-07 3-3139 0-0687 0-0731 1-0000 

0-0157 0-0061 6-7184 0:0095 0-1400 1:0158 

— 81 1E-04 0-0088 (3027 0-5822 0-0000 0:9992 

~ 0-0040 0-0044 0-8392 0-3596 0-0000 0-9960 

— 1-39E-044 0-300E—04 (1039 0-7472 0-0000 0-9999 











B, beta oefficient; se, standard error; Wald, Wald statistic: K, partial correlation; Exp, exponent; Ig, immunoglobulin; EndoCAb, 


endogenous antiendotoxin core antibody; sTNFr55, type I soluble tumour necrosis factor receptor 
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APACHE H score, the majority of deaths occurred in 
patients with an initial score of 20 or more. For the 
patient group overall, and specifically for those in group 2, 
the APS was signiñcantly higher both at study entry and 
throughout the ensuing 10 days in patients who died com- 
pared with that ia those who survived. It is therefore 
apparent that a marked systemic response to infection is 
associated with a poor outcome. In patients in whom the 
initial physiological derangement is great, there is 
associated increase in the levels of IL-6, depletion of arti- 
endotoxin antibodies and raised levels of soluble TNF 
receptors. There remain, however, non-survivors in whom 
the initial physiolegical upset is less and in whom the 
pattern of response appears to be different. IL-6 profiles 
follow those of their surviving counterparts: antiendotoxin 
antibodies are repiete and rise as in a normal immune 
response. The mechanism of death in these patients is less 
clear and is worthy of further study. 

If the initial systemic inflammatory response and ensu- 
ing organ dysfunction are a main influence on outcome, 
their development may be conditioned at several levels: 
first, at the level of induction of proinflammatory 
mediators by bacteria and their products; second, at the 
level of transcriptien of these mediators; and third, at the 
level of the effector cell and end-organ. Correct surgical 
practice should limit the bacterial inoculum, minimizing 
the induction process. With regard to host mediator 
responses (which may be predetermined genetically®), it 
is apparent that mediator and antagonist activity can 
differ markedly and their measurement in isolation cannot 
predict prognosis. The window of opportunity in modu- 
lating proinflammatory events is small and the exact 
requirements are difficult to define. However, early 
identification of idiosyncrasies in patient responsiveness 
and damage limitation at end-organ sites are avenues that 
should be explored further. 
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Background The extent of adhesion formation following both open and laparoscopic surgery remains 
unclear. This study aimed to evaluate the extent of postoperative adhesion formation after 
laparoscopic and open fundoplication in a rat model. 

Methods Fifty-two male Sprague-Dawley rats were randomized into four groups: laparoscopic 


fundoplication (n = 20), open fundoplication (1 = 20), laparoscopy ( 


n = 6) and laparotomy (n = 6). 


Blood as well as intraperitoneal fluid was sampled for tumour necrosis factor (TNF) x measurement 
by enzyme-linked immunosorbent assay. All the rats were killed 3 weeks after operation, and 
adhesion formation was evaluated using a standardized scoring system. 

Results There were no intergroup differences in body-weight gain after surgery. The overall mortality 
rate was 19 per cent and death was observed only in the fundoplication groups. Animals that had 
open fundoplication developed significantly more adhesions than those that underwent laparoscopic 
fundoplication (34 versus 21). Laparoscopic surgery induced predominantly parietal adhesions, 


« 


whereas open surgery was more associated with visceral adhesions. The adhesions observed in the 
laparoscopic groups were significant thinner than those after open surgery and the tenacity of 
adhesions was decreased in laparoscopic compared with open surgery. The peak plasma level of 
TNE-x was reached during laparoscopic fundoplication, whereas the peak level was observed 3 h 
after open fundoplication. Intraperitoneal TNF-z levels showed no significant differences at 3 h. 

Conclusion These findings indicate that laparoscopic fundoplication in rats leads to less severe 
adhesions of a different type (parietal) compared with those seen in the open controls. 


The increasing use of minimally invasive surgery has 
played an important role in the development of 


nE Ee 


postoperative adhesion formation, leading to delayed 
postoperative complications such as abdominal pain™", 
infertility and bowel obstruction. There are few 
fundamental scientific data available in the literature 
concerning the pathophysiological changes (local and 
systemic) that occur during laparoscopic surgery”. 

The development of laparoscopic surgery was based on 
experimental animal research. The use of large animals, 
such as pigs or dogs, in surgical research is also associated 
with increased costs*!*, The rat model has been shown to 
be an excellent training model for performing micro- 
surgical procedures*'’, providing the opportunity to in- 
vestigate physiological changes, adhesion formation and 
immune function during different laparoscopic proce- 
dures. Several studies suggested that tumour necrosis 
factor (TNF) x, an acute-phase cytokine, may be one of 
the markers of peritoneal adhesion formation. The 
purpose of this study was to develop a standardized 
laparoscopic procedure (i.e. Nissen fundoplication) in the 
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Sprague-Dawley rat model and to compare it with an 
open approach to investigate and correlate adhesion 
formation and TNF-x production during and after 
surgery. 


Materials and methods 
Animals and study design 


The experiments were approved by the Animal Ethics Com- 
mittee of the State of Berne and performed according to 
international guidelines. Fifty-two male Sprague-Dawley rats, 
weighing 300-460 g (Süddeutsche Versuchstierfarm, Tuttlingen, 
Germany), were used for all the experiments. They were kept 
under normal laboratory conditions and were fed a standard rat 
chow (Kliba Futter, Basel, Switzerland) with tap water ad libitum 
before and after surgery. The rats were divided into four main 
groups. Groups 1 (7 = 20) and 2 (7 = 20) underwent laparoscopic 
or open fundoplication respectively and determination of TNF-« 
levels in plasma and peritoneal fluid following surgery. Group 3 
(n= 6) underwent diagnostic laparotomy and group 4 (n= 6) 
diagnostic laparoscopy. 


Blood and peritoneal fluid sampling for tumour necrosis factor 
analysis 


Venous blood was sampled from the external jugular vein 
of all the animals on induction of anaesthesia, during the 
operation and 1, 3 and 24h after operation, and collected into 
5-5-ml Menovette AH (Nimbrecht, Sarstedt, Germany) tubes 
containing ammonium-heparin (15 units heparin per ml blood). 
Plasma was obtained by centrifugation for 10 min at 2500g and 
4°C, collected into 1-5-ml plastic snap-cap tubes and stored at 
~ 20°C until analysis. Peritoneal fluid was obtained 3h after 
surgery by vacuum absorption from the peritoneal cavity through 
a polythene tube (catheter) (58mm in diameter and 4-5 cm 
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long, which was inserted at the end of the open and laparoscopic 


procedure and stored at — 20°C until analysis. The Cytoscreen 
TNF-« kit (Cannon, Labor Service GMBH, Wiessbaden, 


Rat T? 
Germany) was used for the TNF-z analysis. 





Surgical procedures 





All the animals used in the study were anaesthetized by 
intraperitoneal injection of a mixture re mi per kg body- -weight) 
per cent glucose, 5 ml azepromazin, 5 ml xylazin and 


of 25 mi 5 
amin. The animals were shaved and secured in a supine 
position. to the small-animal operating table’, The instruments 

‘ all the laparoscopic procedures were a 2:7-mm 
pe Palate a oe trocar sleeve, 









open p reg All cuir were eari heat using 
swabs or wearing gloves. In the open procedure the abdominal 
wall wa pelracied with two sutures, so iatrogenic manipulation at 
this sig 








copy as described by Berguer et al*. Pneumo- 
im was established with carbon dioxide insufflation up 
Hg (abdominal pressure). Diagnostic laparoscopy (no 


vere removed and the wound closed with two single 
stitches.. Laparoscopic fundoplication 
dissection of the adhesions between the caudate liver lobe and 
the lesser curvature. The oesophagus, left gastric artery and 
anterior vagus nerve were identified and the oesophagus grasped 
and retracted anteriorly. Following this, an opening behind the 
oesophagus was created bluntly. The fundus of the stomach was 
grasped through the opening, pulled behind the oesophagus, 
turned ventrally and sutured extracorporeally with two 5/0 Vicryl 
sutures (Ethicon, Spreitenbach, Switzerland). A polythene tube 
0-58 mm in diameter and 4-5 cm long was inserted through the 
left sleeve to the abdominal cavity for peritoneal fluid collection. 






all the trocars were removed in order to prevent initial 
attachments to the port sites. 

All open procedures were performed using the same technique 
via a standardized 3-cm midline incision. Diagnostic laparotomy 










also lasted 30 min. Open fundoplication was performed with two 
5/0 Vieryl single stitches. Before closure, a polythene catheter 
was inserted into the abdominal cavity for peritoneal fluid: 
collection. The laparotomy was closed with a 3/0 Vicryl running 


two layers. 


Postoperative observation and determination of adhesion formation 


The animals were observed in single cages for 24h after 
operation until all the necessary blood and peritoneal fluid 
samples. had been taken. After that, they were kept and observed 
under standard laboratory conditions. Three weeks after 
operation the animals were killed by decapitation and the 
abdominal cavity was opened by a wide inverted U-shaped 
laparotomy to investigate the extent and type of adhesion 
formation by two independent surgeons. The special criteria of 
Egea Moreno et al, as shown in Table I, were used to 
determine the extent of adhesions, as well as their localization, 
thickness, tenacity and vascularization. 


Statistic analysis 


= 





Means were compared with an unpaired ¢ test. P<0-05 was 
considered to be statistically significant. 


Results 
Operating time, body-weight, follow-up and death 


The operating time ranged from 15 to 45 (mean. 28) min 
for laparoscopic fundoplication and from 15 to 37 (mean 







two 3- -mm trocars. 


e performed) lasted 30 min, after which all the trocar 


started with blunt. 


umoperitoneum was desufflated through the camera 


Table 1 Quantification of adhesion formation 


Criterion Comment 


No. of adhesions 1 for each 
Site of adhesions 
Pelvic fat body—abdominal wall Parietal 


Omentum—abdominal wall Parietal 
Intestine—abdominal wall Parietal 
Omentum-—liver/stomach Visceral 
Intestine~intestine Visceral 
Liver~stomach Visceral 


Thickness of adhesions 


<3 mm 
3-3 mm 
> 3mm 
Tenacity 
Type I Simple, without dissection | 
Type H Dissection needed to separate — 
adherent area 
Type IH Dissection needed to cut 


the adhesion 
Vascularization of adhesions 
Vascularized 
Avascularized 





Total adhesion score is the sum of each criterion (site of 
adhesions, thickness, tenacity and vascularization) 


25)min for open fundoplication. All animals had a 
normal, proportional body-weight gain at 1, 2 and 3 weeks 
following surgery and there were no significant differences 
(data not shown). The overall mortality rate was 19 per 
cent and deaths occurred only in the two fundoplication 
groups (five deaths in each). Early death (from anaes- 
thesia, bleeding, pneumoperitoneum) occurred in six 
animals and delayed death (due to septic complications) 
in four. 


Adhesion formation 


Number of adhesions. Five animals that underwent 
laparoscopic fundoplication, two that had diagnostic 
laparoscopy and two that had diagnostic laparotomy still 
had not developed adhesions 3weeks after surgery, 
whereas adhesions were detected in all animals that had 
open fundoplication (Table 2). The 15 animals that had 


Table 2 Adhesion formation after laparoscopic or open Nissen 
fundoplication 








Laparoscopic Open 
fundoplication fundoplication 
(n = 15) (n = 15) 
Animals with adhesions 10 15 
No. af adhesions 2l 34 
Site of adhesions 
Parietal adhesions 13 5 
Visceral adhesions 8 29 
Intestine involved 11 30 
(bowel, stomach, liver) 
Thickness of adhesions 
<3mm 12 3 
>3mm 9 31 
Tenacity 
Type 1+] 12 6 
Type IH 9 28 





There were no differences in vascularization between the groups 
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laparoscopic fundoplication developed 21 adhesions, 
whereas 34 adhesions were detected in the 15 animals that 
underwent open fundoplication. Rats that had diagnostic 
laparoscopy and laparotomy (n =6 each) developed five 
and six adhesions respectively. The number of adhesions 
differed significantly (P<0-05) between laparoscopic and 
open fundoplication groups. No significant differences 
were observed in comparison with the other groups. 


Site of adhesions. Animals that had laparoscopic 
surgery (laparoscopic fundoplication and diagnostic 
laparoscopy) developed predominantly parietal adhesions 
(13 of 21 after laparoscopic fundoplication and all five 
after diagnostic laparoscopy), mostly between the small 
intestine (three) or omentum (ten) and the scars of the 
optical or working trocars of the abdominal wall. There 
was no predominance of adhesion formation between the 
optic and working trocars. Animals that only underwent 
laparotomy also developed more parietal adhesions (five 
of six) between the small bowel or the omentum and the 
laparotomy scar. Conversely, animals that underwent open 
fundoplication developed predominantly _ visceral-type 
adhesions (29 of 34), especially between the intest-ne 
(two), liver/stomaca and omentum (six) as well as between 
the stomach and liver (21). The distribution of adhesions 
after open fundoplication was significantly different from 
that after laparoscopic fundoplication (P<0-01) and 
diagnostic laparoscopy and laparotomy (P<0-01). No 
significant difference was seen between diagnostic laparo- 
scopy and laparotomy. There was no significant difference 
in the distribution of visceral adhesions after laparoscopic 
fundoplication (six liver and stomach, three liver/stomach 
and omentum) and open fundoplication (23 and six 
respectively). However, a significant difference in 
adhesion formaticn involving intestine (liver, stomach, 
bowel) between laparoscopic fundoplication (11 of 21) 
and open fundoplication (30 of 34) was found (P < 0-05). 


Thickness of adhesions. The thickness of adhesions 
after laparoscopic and open fundoplication was 
significantly different (P<005) and inversely 
proportional, Animals that had laparoscopic surgery 
(laparoscopic fundoplication and diagnostic laparosco>y) 
mostly developed adhesions less than 3 mm thick (12 of 
21 and three of five respectively), whereas those that had 
open surgery (@pen fundoplication and diagnostic 
laparotomy) mostly developed adhesions more than 5 mm 
thick (Zable 2). 


Tenacity. Animals that had a laparoscopic intervention 
mostly developed type I and H adhesions (12 of 
21 after laparoscopic fundoplication and all five after 
diagnostic laparoscopy respectively), whereas open 
surgery was followed mainly by the development of type 
HI adhesions (28 of 34 after fundoplication and four of six 
after diagnostic laparotomy) (Table 2). A small number of 
type I adhesions was noticed in all groups. Only type H 
adhesions developed after diagnostic laparoscopy. There 
were significant differences between open and laparo- 
scopic surgery (laparoscopic versus open fundoplica- 
tion, P<O0-01; apen fundoplication versus diagnostic 
laparoscopy, P < 005). 


Vascularization of adhesions. All animals primarily 
developed vascularized adhesions. However, after laparo- 
scopic and open fundoplication one-fifth and one-quarter 


of the adhesions respectively were avascularized. All the 
adhesions: that developed after diagnostic laparoscopy 
were vascularized, whereas half of those that developed 
after diagnostic laparotomy were avascularized. There 
were no significant differences between all the groups 
investigated. Overall adhesion score? is summarized in 
Fig. 1. 


Tumour necrosis factor concentrations 


There were different TNF-x ranges in the fundoplication 
groups (Fig. 2). Laparoscopic fundoplication induced an 
early intraoperative peak of TNF-x secretion in plasma 
and the preoperative level was reached 24 h after surgery. 
Open fundoplication induced only a slight rise in TNF-x 
secretion at operation and 1h after operation; the peak 
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Fig. 1 Total adhesion scores in the four surgical groups. Boxes 
include values between the Sth and 95th percentile with the 
median values (horizontal line). T bars indicate standard 
deviations. Values outside the standard deviation are indicated 
as open circles. The adhesion score was significantly higher after 
open fundoplication than after the other procedures (P< 0-01, 
unpaired f test) 
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Fig. 2 Plasma and intraperitoneal tumour necrosis factor 
(TNF) x levels following laparoscopic (O) or open (2) 
fundoplication. Values are mean(s.e.m.) *P < 0-05, unpaired f 
test 
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TNF-a level occurred 3 h after operation. Some 24 h after 
surge 
levels. TT 








F-x secretion was significantly different between 


laparoscopic and open fundoplication groups (P<0-05) 


1 h after surgery, whereas all other plasma TNF-« values 
for the two fundoplication groups showed no significant 
differences. TNF-x concentrations, measured 3h after 
operation in the peritoneal fluid, were increased after 
open fundoplication compared with laparoscopic fundo- 
plication (P not significant). Comparison of peritoneal 
TNF-x concentrations with adhesion tenacity showed that 
no adhesions developed with TNF-z levels of 200 pg/ml or 
less. = 


Discussion 


open surgery) and type of adhesion formation between 






able outcome of surgical operations in the abdominal 
ity. It is one of the main complications, occurring some 
weeks or months after the initial operation”, and it results 
in morbidity following abdominal, gynaecological, or 
cardiac surgical procedures. Such complications are 
visceral dysfunction, chronic abdominal pain, mfertility 
and early or delayed bowel obstruction", Morbidity 
due to adhesion formation is associated with increased 
socioeconomic costs, which reach up to $1.18 million in 
the USA per year”. Menzies and Ellis’ published a 
prospective trial of 210 patients with a history of previous 
abdominal surgery who underwent a ‘second-time’ 
laparotomy; peritoneal adhesions were found in 93 per 
cent. Furthermore, in 115 patients who underwent first- 
time laparotomy, abdominal adhesions were demonstrated 
in 10 per cent. 

M 











ple factors may be responsible for the develop- 
ment of postoperative adhesions, for example the extent 
of surgical trauma and length of the procedure, bacterial 
contamination, allergic reactions to inserted foreign 
bodies and tissue ischaemia”. All of these factors cause 
peritoneal tissue injury, which leads to an inflammatory 
reaction and cytokine release, which are considered to be 
trigger mechanisms for further adhesion development. 
Thus, mesothelial, inflammatory and endothelial cells 
are activated to produce and release plasminogen acti- 
r inhibitors 1 and 2, which predispose to the loss of 
plasminogen activation in the injured area of the peri- 
toneum. This process leads to impairment of fibrinolysis, 
fibrin coagulation and fibrin matrix formation’’*, 
Kaidi et al?! found a direct correlation between 
the grade of injury, TNF-x secretion and the extent of 
peritoneal adhesion formation. In the present series, 





during laparoscopic fundoplication there was a rapid rise 
in plasma TNF-z level, reaching its peak at operation and 
gradually decreasing to preoperative levels by 24h after 
surgery. In contrast, there was only a slight TNF-z rise 
during and 1h after open surgery, with a peak level 3h 
after surgery. Again 24h after surgery TNF-z levels were 
the same as those before operation. The overall TNF-x 
concentrations in the peritoneal fluid were higher than 
those in plasma 3h after surgery and were slightly 
increased following open surgery (P not significant). 





y, the TNF-« level had again reached preoperative. 
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These findings suggest that TNF-2 may be produced 
primarily in the peritoneal cavity, secreted into the 
operative field and afterwards absorbed into the systemic — 
circulation. This means that the TNF-a produced during 
the open procedure may well have been lost externally 
(open cavity, rinsing), and this may explain the fact that 
TNF-x levels were reduced during open fundoplication 
and 1h afterwards. It also explains why no correlation 
between TNF-x levels and tenacity of adhesion formation 
was found and that any assessment of TNF as a measure 
of inflammatory response in the peritoneum may be in- 
appropriate. A similar tendency was observed in other 
series which investigated the inflammatory cytokine 
response following abdominal surgical procedures”. 

No adhesions were detected in the abdominal cavity 
following intraperitoneal anaesthesia and skin incision, 
which suggests that surgical trauma alone without opening 
the peritoneal cavity is not responsible for adhesion 
development (n =7; data not shown). A minimal surgical 
trauma, such as diagnostic laparoscopy or diagnostic 
laparotomy without further surgical intervention or bowel 
revision, leads to less adhesion formation than upper 
gastrointestinal surgery. Laparoscopic Nissen fundoplica- 
tion leads to less postoperative adhesion formation than 
the open procedure. Furthermore, adhesions in the 
laparoscopic group were of the parietal type, from 
omentum or small bowel to the parietal peritoneum, 
rather than the visceral type, developed between the 
abdominal organs themselves. | 

Similar observations were published by Tittel et al.” in 
a canine model, and by Semm” in humans. Semm clearly 
demonstrated in women who underwent diagnostic 
laparoscopy after previous abdominal operations (open or 
laparoscopic) that 84 per cent had adhesion formation 
after open surgery whereas only 40 per cent did after 
laparoscopic intervention. However, in his series it 
remained unclear which type of adhesions was responsible 
for the development of postoperative complications. 

In conclusion, the present study demonstrates that 
laparoscopic surgery is technically feasible in the rat 
model with low morbidity and mortality rates at long-term 
follow-up. Postoperative adhesion formation occurred 
more frequently and severely after open surgery com- 
pared with the same operation performed laparoscopic- 
ally. The TNF-« levels measured intraperitoneally did not 
differ between the two groups, and a positive correlation 
between the tenacity of adhesion formation and the 
intraperitoneal TNF-« level was not found. This animal 
model can be used for laparoscopic surgery and the study 
of adhesion formation. However, further studies are 
needed to evaluate the pathophysiological changes leading 
to postoperative adhesion formation and its prevention. 
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© * Background Stage migration in gastric cancer confounds establishment of standard treatment 


according to stage. 


_. Methods To determine how closely lymph nodes should be examined to report correct staging, 402 


node-positive patients were evaluated retrospectively. A total of 23 233 lymph nodes were reviewed 
histologically and their maximum dimension was measured, Another 254 nodes from 12 patients 

-= were used to evaluate shrinkage after fixation'and preparation of the histological slide. 

Results Metastasis was detected in 3142 nodes, 1163 with well differentiated tumours (WDTs) and 

1979 with poorly differentiated tumours (PDTs}. Mean(s.d.) size of metastatic nodes was 
7-80(5-08) mm in all, 8-44(5:74) mm in WDTs and 7-42(4-62) mm in PDTs. Both positive and 
negative nodes shrank between 10 and 20 per cent during histological processing. If all nodes 5 mm 
or less in size when fixed are ignored 37-8 per cent of all metastatic nodes will be missed. 
Downstaging will occur in 14-9 per cent and 4-2 per cent of the cases if all nodes less than 6 and 


4mm respectively are ignored. 


-© Conclusion To keep the rate of stage migration caused by this factor below 5 per cent, all lymph 
nodes 4 mm or more in size (5 mm when fresh) should be retrieved and examined. 








In the treatment of malignant disease, the selection of 
primary or adjuvant treatment is often decided by stage. 











Evaluation of new treatments and comparison of 
outcomes in different countries are possible only if a com- 





ge system is properly applied. In most solid 
the tumour node metastasis (TNM) classification 
Union Internacional Contra la Cancrum (UICC) is 
ost commonly used classification. Because the 
osely correlates with prognosis, it is often 
n clinical trial protocols. Stage migration can 
easily in any category of TNM’, especially in N or 
pN stage, for several reasons including more extended 
nodal dissection, retrieving more nodes from the speci- 
men or more sectioning of each node*. Stage migration 
caused by extended surgery has been discussed exten- 
sively*, but the other two factors have not yet been wel 
evaluated for gastric cancer, although clinical practice 
among pathologists varies enormously from country to 
country. In Japan lymph nodes are retrieved from the 
fresh en bloc specimen by surgeons and as many nodes as 
possible are examined by pathologists. In many western 
countries, it is the pathologists who retrieve nodes and 
examine them. The number examined per specimen varies 
between countries and between pathologists’. Among the 
various factors influencing lymph node retrieval, this study 
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determine the impact of ignoring small nodes on stage 
migration in patients with gastric cancer. 


Patients and methods 


A total of 1741 patients underwent gastric resection for gastric 
carcinoma between 1986 and 1991. Some 427 patients treated 
with curative intent were node positive, of which 402 were 
included in this study, while 25 were excluded because of insuffi- 
cient data. 

Immediately following D, (level 1 and 2 lymphadenectomy) or 
more extended gastrectomy all lymph nodes that were detectable 
by sight and palpation and attached to the resected specimen 
were retrieved by surgeons. Lymph nodes were divided into 
groups by their station according to the Japanese Classification 
of Gastric Carcinoma®. They were fixed in 10 per cent formalin 
solution and processed for pathological investigation. Lymph 
nodes were cut in two through the hilum along the long axis and 
embedded in paraffin. Nodes of 3 mm or less were embedded in 
paraffin whole. Sections measuring 3 um in thickness were 
obtamed from each paraffin block and stained with haematoxylin 
and eosin. This procedure is known to cause a reduction in the 
size of lymph nodes. The reduction rate was calculated by 
measuring a further 254 lymph nodes from 12 patients before 
and after the procedure. 

All lymph nodes were examined for metastases and the size of 
each lymph node was measured on the glass slide. Metastatic 
lymph nodes were also divided into two groups by the level of 
differentiation of the primary tumour: WDT included well and 
moderately differentiated tubular adenocarcinoma and papillary 
adenocarcinoma, and PDT included poorly differentiated adeno- 
carcinoma, signet-ring cell carcinoma and mucinous adeno- 
carcinoma. The size of lymph nodes was evaluated in relation to 
metastatic state and the histological type of the primary tumour. 

Lymph node data, i.e. location, size, metastatic state and histo- 
logical type, were recorded for every lymph node of each patient 
and the pN stage was determined according to the Japanese 
Classification of Gastric Carcinoma®. Downstaging that would be 
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caused by ignoring all nodes smaller than a certain size was 
calculated. 

Statistical analysis of shrinkage rate and lymph node size were 
carried out using Wilcoxon’s rank sum score test; other analyses 
on the 23 233 nodes were performed using analysis of variance. 


Results 
Shrinkage rate 


Of 254 lymph nodes, 25 were metastatic and the rest were 
non-metastatic. The mean relative size after the process of 
preparing glass slides was 0-84 (fresh size 1-0) and the 
shrinkage rate was thus 16 per cent. There was no 
significant difference in shrinkage rate between metastatic 
and non-metastatic lymph nodes at any size (Table 1). The 
shrinkage rate was smallest with nodes of 5 mm or less 
and greatest between 6 and 10 mm, irrespective of meta- 
static state. 


Size of lymph node and stage migration 


A total of 23233 lymph nodes in 402 patients were 
examined. The mean number of retrieved nodes was 57-8 
per resected specimen. Mean(s.d.) size was 5643-40) mm. 


Table 1 Mean(s.d.) relative size of lymph nodes after fixation 
and preparation of glass slides (size in fresh state 1-0) 











Metastatic Non-metastatic 
Size {mm} lymph r nee lymph nodes Total 
Sorless 09O 42) (5) Q-89{0-17)F (87) 0°89(0-17)E (92) 
6-10 (-78(0- 7 (11) 08160-11) (98) 0-80(0-11) (109) 


Over 10 ( 87(0-11) (9) Q-82(0-11) (44) 0830-11) (53) 





Values in parentheses after mean(s.d.) are number of nodes 
examined. *P<0-05 versus metastatic nodes of other size; 
+P <O-001 versus metastasis-free nodes of other size; £P< 0-001 
versus nodes of other size, Student's z test 
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Modal size of the lymph nodes was 3 mm (14-9 per cent) 
and 638 per cent of all lymph nodes ranged from 2 to 
6 mm. 

Mean(s.d.) size of the metastatic lymph nodes was 
7-80(5-08) mm, while that of non-metastatic nodes was 
§-30(3-05) mm (P <0-0001) (Fig. 7). Lf all lymph nodes less 
than 5mm in size had been ignored, 26-4 per cent of all 
metastatic nodes would have been missed. Similarly 37°8 
and 73-0 per cent of involved nodes would have been 
missed if nodes smaller than 6 and 10mm respectively 
had been ignored. 

Among the metastatic lymph nodes, a significant 
difference in the mean size was seen between the WDT 
and PDT groups {Table 2). 


Table 2 Size of metastatic lymph nodes and histology of primary 
tumour 


Histology of No. of No. of lymph Mean(s.d.) 
primary tumour Cases nodes size (mm) 
WDT 179 1163 8445:74) 
PDT 223 1979 7-42(4-62)* 
Total 42 3142 7-80(5-08) 


WDT, well differentiated tumour; PDT, poorly differentiated 
tumour. *P< 0-0001, Student's f test 


Table 3 Incidence of stage migration by ignoring small nodes 





Size of lymph node ignored (mm) 


i-2 1-3 i-4 1-5 1-9 












Stage migration (n) 6 (1-5) 17 (4:2) 31 (7-7) 60 (14-9) 167 (41-5) 
Shift to pN, (n) 5 (1-2) 15 (3-7) 25 (6:2) 48 (11-9) 112 (27-9) 
Values in parentheses are percentages 

IEO ee 


10 11 12 13 14 15 16 17 18 19 20 


Size of lymph node imm} 


Fig. 1 Size distribution of metastatic (() and non-metastatic (W) lymph nodes 
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Fig. 2 Rate of metastatic nodes according to the size of lymph 
nodes — | 







| roportion of positive nodes increased with the size 
of lymph nodes (Fig. 2). Only 5 per cent of 1-mm lymph 
nodes were metastatic, whereas 12 per cent of 5-mm and 
21 per cent of 10-mm nodes had metastases. 


[he number of patients who would be downstaged if 
small nodes were ignored was calculated, as was the 
percentage of cases in which downstaging to pN, occurred 
(Table 3). 





Discussion 


TNM classification i is not simply an instrument to assist in 
the pre gnosis, it also provides essential information on 
$ of which the physician can plan treatment. 
Hamm id and Henson’ emphasized the important role of 
pathologists in the management of patients with cancer, 
Several methods have been described for obtaining 










accurate staging of lymphatic spread; some aimed at 
eee retrieval of nodes and others at better daen of 


{ d in 7 per cent upstaging in 41 patients with 
colorectal cancerř, and 29 per cent upstaging in li 
patients with gastric cancer’. It certainly provides more 
accurate pN stage information but is too labour-intensive 
for routine use in clinical practice. Serial sectioning and 
iostaining are possible methods for detecting micro- 
metastases but it is impracticable to carry out complete 
serial 
evaluation Wilkinson and Hause” predicted a detection 
rate of 0:5 mm foci in 5-mm nodes of 16 per cent by a 
single central section but up to about 40 per cent by using 
three sections, the central and two quarter sections, with 
the assumption that each node contains only one micro- 
metastatic focus. When Natsugoe eft al.'' compared 
making four sections from each node with the con- 
ventional one section method, only four of 304 nodes in 
patients with gastric cancer had micrometastatic foci that 
were not detected by the conventional method. More than 
one-half of these microfoci were less than a maximum of 
05mm in dimension. The theoretical evaluation of 
Wilkinson and Hause" does not, therefore, reflect re ality, 
and any realistic practical method of node examination 
seems unlikely to have an impact on stage migration. 
Several authors have reported the usefulness of 
i i using antibodies to keratin or carcino- 
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ctioning of all lymph nodes. In a theoretical. 
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embryonic antigen for colorectal carcinomas*!+", 
According to these authors, about 5 per cent more meta- 
static nodes were found and stage shift occurred in about 
30 per cent of patients with colorectal carcinoma. 
Recently, Siewert et al.™* reported a high detection rate 
(90 per cent) of individual cancer cells in patients with 
pN, by using antibodies to human cytokeratins, but the 
clinical implication and prognostic significance of these 
‘individual tumour cells’ detected in lymph nodes are still 
uncertain. Such cancer cells are nominated as ‘micro 
involvement’ to distinguish them from ‘micrometastasis’ 
which is defined as a tumour nest having a stromal 
reaction. Routine use of these methods would double or 
triple the workload of preparing slides because double 
Staining is not acceptable. Recently Hayashi et al” 
reported the efficacy of genetic diagnosis of lymph node 
metastasis in colorectal cancer. This method can detect 
micrometastasis at the level of an individual cell, but is 
available only for tumours that have a genetic mutation 
suitable for polymerase chain reaction detection. Because 
of the lower rate of specific gene abnormality in gastric 
cancer and greater genetic heterogeneity than in 
colorectal cancer, this technique seems to be of little value 
for gastric cancer at present!*!”, 

The methods that increase the detection rate of micro- 
metastasis can be effective only when reasonable numbers 
of nodes are retrieved. Retrieving small nodes does not 
require any special technique, but diligence and time. It 
may be more difficult to retrieve sufficient numbers of 
small nodes from western patients, who generally have 
higher levels of body fat than Japanese, but from personal 
experience (M.S.) it is possible to retrieve an average of 
60 nodes per specimen, which is equivalent to the number 
reported in this paper”. 

The mean size of metastatic nodes of WDT is signifi- 
cantly larger than that of PDT, but more than one-third of 
metastatic nodes in the former are smaller than 6 mm. 
Therefore the principles of retrieval should be applied 
irrespective of histological type of primary tumour. 

Although retrieving many small apparently normal 
nodes is laborious, it remains much more feasible than the- 


fat clearance method. Moreover, Bunt er al® have 


suggested that retrieving from a fresh specimen might be 
more accurate than the fat clearance method if performed 
by an experienced surgeon, and that it can be as good as 
the fat clearance method if done by ordinary pathologists. 
The present data showed that 37-8 per cent of metastatic 
nodes were 5mm or less in diameter. At this size, the 
shrinkage rate is about 10 per cent and the size evaluated 
on the glass slides is almost the same as that in the fresh 
state. If all of these nodes are ignored, stage migration 
will occur in 14-9 per cent of cases, among which 11-9 per 
cent will be downstaged to pN. In one study’, the mean 
number of retrieved nodes using conventional methods 
was only 17-7 per specimen, which is 18-5 smaller than the 
mean number yielded by the fat clearance method. In the 
Dutch Gastric Cancer Trial it was reported that the 
number of retrieved nodes was ten or fewer in 43 of 113 
cases (38 per cent) treated by limited surgery and 20 or 
fewer in 43 of 114 (38 per cent) treated by D, 
gastrectomy. Ten or 20 is a much smaller number of 
lymph nodes than the expected average from a 
gastrectomy specimen of respective type. The lack of 
diligence implied by these figures reflects the generally 
poor understanding of the impact of ignoring small nodes 
on stage migration. The best surgical treatment and 
adjuvant therapy for gastric cancer is still the subject of 
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clinical trials™*™. Failure to establish the gold standard is 
partly a result of a lack of stratification by stage in these 
trials. Pathologists should be fully aware of the import- 
ance of exact staging and their role in establishing the 
Stage specific treatment of choice. 
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_.. Background A clinicopathological study of early gastric cancer with submucosal invasion was carried 


out in relation to lymph node metastasis. 


- Methods A retrospective study was conducted of 245 patients with submucosal gastric cancer treated 
by gastrectomy combined with D, lymph node resection between 1985 and 1994 in a university 


hospital. 





_ Results Lymph node metastasis was observed in 34 patients (14 per cent). The mortality rate due to 
recurrence in patients with lymph node metastasis (three of 34) was significantly higher than in 
those without lymph node metastasis (five (2 per cent) of 211) (° =3-95, 1 d.f., P< 0-05). Tumour 

size, depth of invasion, lymphatic involvement of cancer cells and preoperative diagnosis of 

‘advanced cancer correlated significantly with the presence of lymph node metastasis. When the 
submucosal carcinomas were classified into three categories according to depth of invasion by 

‘dividing the submucosal (sm) layer into three equal parts, sm1, sm2 and sm3, the incidence of 


lymph node metastasis increased from 2 per cent to 12 and 26 per cent respectively. 








Recent progress in the diagnosis and surgical treatment 


of early gastric cancer has reduced the mortality rate- 


d with gastric cancer markedly, particularly as a 












result of improved early diagnosis of asymptomatic early 
incer’, In Japan, patients with early gastric cancer 


avourable prognosis after curative surgery with 
5-year survival rates in excess of 90 per cent’, 
, although early gastric carcinoma is potentially 


highly curable by surgical treatment, about 10 per cent of 
patients suffer recurrence after ‘curative’ operations for 
this cancer’. As such patients will survive for long periods, 
more attention should be focused on the relief of 
symptoms to improve the quality of life. In the authors’ 
hospital, gastrectomy with D, lymph node dissection was 
the standard procedure for early gastric cancer until 
1976. Gastrectomy with D, and no. 7 lymph node dissec- 










tion was introduced for mucosal cancer in 1977. 
ic mucosal resection was commenced in 1990. 
aparoscopic surgery for mucosal cancer was 
n 19927 

study, patients with early gastric cancer with 
sal invasion (sm-carcinoma) were investigated 





the submucosal layer and lymph node metastasis, in order 
to establish the most appropriate treatment for sm- 
carcinoma. 





Patients and methods 

From 1985 to 1994, 245 patients with sm-carcinoma and no 
evidence of any other malignancy underwent gastrectomy with 
D, lymph 
histopathologically as sm-carcinomas. The postoperative follow- 
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hologically in relation to the depth of invasion in | 


node resection. All the cancers were diagnosed 


Conclusion When the pathological report reveals sm1 invasion after laparoscopic or endoscopic 
= surgery, reoperation should not be necessary because sm1-carcinomas with diameters of less than 
2cm do not usually metastasize to the lymph nodes. 





up study was conducted in April 1995, when the cumulative 
mortality rate due to recurrence was calculated and the factors 
involved in death due to sm-carcinoma were investigated. : 
The clinicopathological study was based on the Japanese 
Classification of Gastric Carcinoma of the Japanese Research 
Society for Gastric Cancer". Preoperative diagnoses were made 
on the basis of endoscopic and radiological findings, surgical 
specimens were reviewed by the chief surgeon when the 
operation was performed, and all pathological slides were. 
reviewed by experienced pathologists in the authors’ hospital. 
The macroscopic features of each gastric cancer were classified 
in terms of tumour location, macroscopic type and size. 
Microscopic features were classified according to histological 
type, infiltration pattern, tumour growth into the surrounding 
tissue, depth of invasion, lymphatic invasion, venous invasion and 
lymph node metastasis. Furthermore, submucosal invasion depth 
was divided into three categories, sm1, sm2 and sm3, by dividing 
the submucosal layer into three equal parts. All slides were 
submitted ‘blindly with respect to nodal status to the 
pathologists for determination of submucosal involvement. The 
recurrence pattern was determined by reviewing the medical 
records, including physical examination, laboratory data, 
ultrasonography and computed tomography findings. 


Statistical analysis 


The ° test or Student’s ¢ test, as appropriate, was used for 
statistical analysis. The Kaplan-Meier method was used to 
estimate survival rates, and differences between them were 
assessed with the log rank test. Logistic regression analysis was 
used to evaluate risk factors for lymph node metastasis, with 
Cox's proportional hazards analysis to evaluate survival, usin: 
SAS software (SAS Institute, Cary, North Carolina, USA)". 
P<005 was considered statistically significant. 


Results 
The clinicopathological findings are summarized in Tables 
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/ and 2. A total of 245 patients had early gastric cancer 


835 
























836 N. KURIHARA, T. KUBOTA, Y. OTANI etal. 


Table 1 Characteristics of patients according to the presence of 
lymph node metastasis 





Lymph node metastasis 


Absent Present Total 
Sex ratio (M: F) [61:50 22012 183:62 
Age (years) 
Mean(s.d.)} 63(11) 64(37) 63(38) 
Median 59 61 63 
Distribution 
30-39 7 (88) (2 & 
40—49 33 (94) 2 (6) 35 
50-59 50 (82) 11 (18) 61 
60-69 63 (88) 9 (12) 72 
70-79 52 (85) 9 (15) 61 
80-89 6 (80) 2 (20) 8 
Death due to 
recurrence 5 (2) 3 (9/7 8 
Total 211 (86) 34 (14) 245 





Values in parentheses are percentages unless otherwise stated. 
*P< 00S versus no lymph node metastasis (7° test) 


Table 2 Clinicopathalogical findings related to the presence of 
lymph node metastasis 





Lymph node 


metastasis 








Absent Present 
(n= 211) {n = 34) P 
Tumour location 
Lower 73 (83) 15 (17) 
Middle 113 (89) t4 (11) n.s. 
Upper 25 (83) 5427) 


Macroscopic type 
Early gastric cancer 


Elevated 15 (88) 2 {12) | 
Depressed 142 (86) 23 (14) 7 ns 
Mixed 43 (91) 49) | 
Total 200 (87) 29 (13) | 
Advanced gastric > << 0-05"* 
cancer 11 (69) 5 (31) ) 
Pathological diagnosis 
Histology 
Undifferentiated 83 (84) 16 (16) fs 
Differentiated 128 (88) [8 (12) = 
Lymphatic involvement 
Absent 132 (96) 5 (4) <0-01* 
Present 79 (73) 29 (27) ` 
Vascular involvement 
Absent 201 (87) 30 (13 
Present 10 (71) 4 (29) ai 
Infiltration 
x 37 (90) 4 (10) 
# 136 (86) 23 (14) ns. 


y 38 (84) 7 (16) 
Mean{s.d.} tumour 


diameter (cm) 31(2-0) 532-1) < 0-001 





Values in parentheses are percentages unless otherwise stated. 
#42 test: tStudent's 7 test 


with submucosal invasion. Lymph node metastasis was 
confirmed histologically in 34 patients (14 per cent). 
There were no significant differences between those with 
or without lymph node metastasis with respect to sex or 
age distribution (fable 1). 
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1500 2000 2500 3000 3500 
Time after operation (days) 
No. at risk 


sm1 60 51 30 22 14 8 2 
sm2 57 43 31 20 15 12 7 1 
sm3 123 102 69 48 35 24 11 2 


Fig. 1 Overall survival rate according to depth of submucosal 
invasion, expressed by dividing the submucosal (sm) layer equally 
into three parts: smi ( ; n = 60), sm2 (~-~; n = 57) and 
sm3 (----- ; n = 128). P< 0-05 (sml-carcinoma versus sm3- 
carcinoma, log rank test) 








Survival rate (%) 


j ł l i 
į ; 1 : 3 
Fa ORE ts TATOOS a OO Porared Cece CAS 


E E ee a | 
0 500 1000 1500 2000 2500 3000 3500 
Time after operation (days) 


No. at risk 
Node negative 211 170 111 74 52 35 15 1 
Node positive 34 26 19 165 12 9 5 2 


Fig. 2 Overall survival rate according to lymph node metastasis: 
, node negative (7 = 211); ---. node positive (n = 34) 





Advanced gastric cancer was diagnosed before 
operation in 16 patients, five of whom had lymph node 
metastasis (Table 2), whereas 29 (3 per cent) of the 229 
who were diagnesed before operation as having early 
gastric cancer had lymph node metastasis; these values 
were significantly different (7° =4:32, 1 d.f., P<0-05) 
(Table 2). 

In patients with sm-carcinoma with lymph node 
metastasis, the incidence of lymphatic involvement was 
higher than in those without lymph node metastasis, but 
the incidence of venous involvement in these two groups 
did not differ significantly (Table 2). 

Table 3 shows the incidence of lymph node metastasis 
according to the subdivision of submucosal invasion and 
lymph node metastasis. When lymph node metastasis was 
subcategorized from nl to n4, no significant correlation 
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Table 3 Presence and level of lymph node metastasis categorized by depth of invasion and size of lesion 





ni n+ 





Depth of 
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Lymph node status 


ni n2 n3 n4 Total 


smi 59 (98) 1 (2)* i 0 0 0 60 

sm2 o 50 (88) 7 (12) 6 1 0 0 57 

sm3 o 102 (80) 26 (20)+ 15 8 l 2 128 

Total 211 (86) 34 (14) 22 9 l 2 245 
Lesion size (cm) . 

se? 2 2 81 (99) 1(1) } 0 | 0 0 82 

> 2-4 | 83 (89) 10 (11) la 6 3 0 1 93 

>4-6 ` 34 (71) 14 (29) j 10 3 l 0 48 

>6 05 13 (59) 9 (41). 6 2 Q 1 22 
sm, Submucosal. += 8-61, 1 d.f., P<0-01 versus sm2 and små, 722819, 1 d.f, P<O-01 versus sml and sm2; ty? = 34-59, 3 df, P<001 | 


between submucosal invasion and the extent of lymph 
node metastasis was found. 
The incidence of lymph node metastasis in patients with 
2 and sm3 carcinomas was 2, 12 and 20 per cent 
ly (Table 3). Metastasis was significantly more 
sm3-carcinoma than in smi- and sm2- 
carcinoma (Table 3). Only one patient with sml-carcinoma 
had lymph node metastasis (the primary tumour was 
5-5 cm in diameter) and n3 and n4 lymph node metastases 
were found only in patients with sm3-carcinoma (Table 3). 
The mean(s.d.) diameter of lesions with lymph node 
metastasis was significantly greater than that of those 
without lymph node metastasis (Table 2). Lesions were 
classified into four groups according to diameter and 
aS a progressive increase in nodal metastasis with 





















t important risk factor for death from recurrent 
ma, Overall survival rates according to the sub- 
y of invasion depth are shown in fig. /. Patients 
carcinoma showed a significant survival benefit 
with those with sm3-carcinoma (P< 0-05). 

rvival rates of the patients with and without 
de metastasis did not differ significantly (Fig. 2). 
ate analysis was performed using logistic regres- 
ysis and Cox proportional hazards analysis. The 
ent risk factors for lymph node metastasis were 
our size and the degree of submucosal involve- 
shown in Table 4. The risk of the lymph node 





that of sml-carcinoma (P = 0-02, odds ratio 11-262). The 
independent prognostic effect of six factors for survival 





Table 4 Logistic regression analysis for factors associated with lymph node metastasis in early gastric cancer with submucosal invasion 











il penetration (sm2 and sm3, sm1) 

ze (per cm) : 
Macroscopic type (advanced gastric cancer, early gastric cancer) 
Pathological diagnosis (differentiated, undifferentiated) 





s of sm2- and sm3-carcinomas was higher than 


was evaluated by Cox’s proportional hazards analysis as 
shown in Table 5. The important factors for survival were 
submucosal involvement, vascular involvement and age. 


Discussion 


In Japan the prognosis of patients with early gastric 
cancer is very favourable after curative gastrectomy with 
lymph node dissection. Reported 5-year survival rates 
exceed 90 per cent. However, lymph node metastasis, 
large tumours, submucosal invasion and lymphatic 
involvement of cancer cells remain risk factors for 
recurrence of early gastric cancer”. Recently, ‘non- 
gastrectomy’ procedures have been performed for small 
mucosal gastric cancer (m-carcinoma), including endo- 
scopic mucosal resection and laparoscopic surgery”. In 
the authors’ institution, laparoscopic surgery is indicated 
for type Ila cancers smaller than 2-5 cm in diameter and 
type Hc cancers of less than 1-5cm without ulceration, 
and endoscopic mucosal resection is carried out for 


tumours smaller than lcm in diameter without ulcer _ 


scars*®®, To select the most appropriate operative proce- 
dures for mucosal gastric cancer, the depth of cancer 
invasion must be evaluated before operation using flexible 
endoscopy and gastrointestinal radiography. In addition, 
the introduction of endoscopic ultrasonography with a 
20-MHz sonoprobe system’? has increased diagnostic 
accuracy, as it enables mucosal and submucosal invasion — 
by early gastric cancer to be differentiated. Such precise 
preoperative diagnostic methods will result in improved 
quality of life for these patients without reducing 
curability. 

At present, the standard treatment in the authors’ 
institution for sm-carcinoma is radical gastrectomy with 








Standard error P Odds ratio 
0-0270 HOURS 0-1467 1-027 (0-991-1-066) 
2-4214 1-0672 0233 11:262 (1-391-91-203) 
0-4120 #0892 0-0001 1-510 (1-268-1-798) 
1-1687 H6498 0-0721 3-218 (0-900-11-499) 
0-5787 (4427 © 01912 1-784 (0:749—4-248) 





s in parentheses are 95 per cent confidence intervals, “Observed values are shown in parentheses. sm, Submucosal 
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Table § Cox proportional hazards analysis for factors influencing survival in early gastric cancer with submucosal invasion 





a a e eaa 








Prognostic variable” Ë Standard error P Risk ratio 

Age (cider) | 0-0567 0:0223 0-0109 1-058 (1-013-1-106) 
Submucosal penetration (sm3) FF2533 05794 0-0305 3-503 (1:125-~-10-904) 
Vascular involvement (present) 0-3247 0-3688 0:0253 2-281 (1:107-4-700) 
Tumour size (per cm) -- 0-305 0-1179 0-7956 0-970 (0-770—1-222) 
Lymph node involvement (present) (8470 0-7059 0-2302 2-333 (0-585—9-304) 
Macroscopic type (advanced gastric cancer) 0-2032 0:5987 0-7343 1-225 (0-379-3-962) 


Values in parentheses are 95 per cent confidence intervals. *Detrimental factors are shown in parentheses. sm, Submucosal 


D, lymph node dissection*™*7. If sm-carcinomas without 
lymph node metastasis could be identified before opera- 
tion, the indications for local resection could possibly be 
extended to some subcategories of sm-carcinoma. In this 
study the clinicopathological features of sm-carcinoma in 
relation to lymph node metastasis and prognosis were 
investigated. 

Initially, the risk factors for lymph node metastasis of 
early gastric cancer with submucosal invasion were 
analysed, because the most important factor related to the 
prognosis associated with sm-carcinoma appears to be 
lymph node metastasis. Using univariate and multivariate 
analysis, high-risk factors for lymph node metastas.s of 
sm-carcinoma were found to be large tumours and Jeep 
invasion. Furthermore, important factors for survival 
using Cox’s proportional hazards model were the degree 


by tumour cells. 

When sm-carcinomas were classified into three groups 
by dividing the submucosal layer into three equal parts 
(sm1, sm2 and sm3), lymph node metastasis in the sm! 
layer was limited to level 1, although 11 of 26 metastases 
in the sm3 layer were at more than level 2. When the sm- 
carcinomas were classified into four groups according to 
diameter, the incidence of metastases increesed 
significantly depending on the lesion size. These find ngs 
suggest that patients with sm-carcinoma invading to the 
depth of sm1 and with a diameter of 2 cm or less could be 
treated by modified radical gastrectomy, although those 
with sm3 layer invasion should undergo standard radical 
gastrectomy with D, dissection of lymph nodes. 

Recently, the accuracy of preoperative diagnosis of the 
depth of cancer invasion has improved, owing to the 
widespread use of endoscopic ultrasonography in Japan, 
and m- and  sm-carcinomas can now be 
differentiated". With a 20-MHz sonoprobe system the 
diagnostic accuracy in differentiating mucosal and 
submucosal invasion has increased to 88-9 per cent”. 

However, because it is difficult to determine the sm- 
carcinoma subclass before operation, the authors suggest 
performing standard gastrectomy with D, lymph node 
dissection for patients with a preoperative diagnosis of 
sm-carcinoma. In addition, as patients with large sm3- 
carcinomas are at high risk for developing level 2 lymph 
node metastasis, adjuvant chemotherapy may be indicated 


for such patients. However, it should not be necessary to 
reoperate on patients if the pathological reports reveal 
smi-carcinoma after they have been treated with laparo- 
scopic or endoscopic surgery. 
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Background Postoperative mortality after oesophagectomy for oesophageal cancer depends largely on 


the preoperative physiological status of the patient. 


Methods A composite scoring system tc predict the risk of oesophagectomy based on objective 


preoperative parameters was developed based on a 


retrospective review of patients operated on 


and evaluated prospectively in two subsequent patient groups. 


Results An initial retrospective multivariate anal 


ysis of 432 patients who had oesophagectomy 


identified a compromised general status (P< 0-001) and poor cardiac (P<0-001), hepatic (P<0-05) 
and respiratory (P < 0-05) function as independent predictors of a fatal postoperative course. Based 
on the relative risk associated with the individual impaired organ functions, a composite risk score 
was established. A prospective study in 121 patients confirmed that this composite scoring system 
provides a better identification of high-risk patients than any of the individual parameters. Inclusion 
of the composite score into the process of patient selection and choice of the procedure resulted in 
a decrease of postoperative mortality rate from 9-4 per cent (52 of 553) to 1-6 per cent (four of 


252) (P< 0-001). 


Conclusion The risk of death after oesophagectomy for oesophageal cancer can be assessed 
objectively before surgery and quantified by a composite risk score. This score provides a useful 
tool for refining the criteria of patient selection for resection or the choice of procedure. 
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Despite recent advances with other therapeutic 
modalities, surgical resection provides the only chance of 
cure for patients with oesophageal carcinoma. For both 
squamous and adenocarcinoma of the oesophagus, the 
S-year survival rate after complete surgical tumour 
resection (i.e. a Union Internacional Contra la Cancrum 
R, resection’) is of the order of 40 per cent in those who 
survive the procedure*’. Oesophagectomy therefore re- 
mains the mainstay of therapy in patients with potentially 
resectable oesophageal cancer. Morbidity and mortality 
associated with oesophagectomy are, however, substantial. 
In a review of recent series the mean mortality rate from 
oesophagectomy for cancer was 13 per cent independent 
of the surgical approach’ and even in experienced centres 
the postoperative mortality rate ranges between 5 and 10 
per cent in the Western world’. 

Several analyses have shown that, after standardization 
of surgical resection and reconstruction technigues, the 
severity of the postoperative course and postoperative 
mortality depend largely on the preoperative physiological 
status of the patient’. The physiological status is, 
however, often markedly reduced in patients with oeso- 
phageal cancer. As hyperalimentation and other attempts 
to improve the general status of these patients before 
operation have failed to show any benefit", a reduction in 
the postoperative mortality rate can be achieved only by 
strict selection of patients who have adequate 
physiological reserve to withstand an extended surgical 
procedure and a potentially prolonged and complicated 
postoperative course. 

None of the currently available scoring systems is 
applicable to the specific problems associated with oeso- 
phagectomy and reconstruction’. Most surgeons therefore 
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rely on the ‘impression’ of the patient and their own 
‘experience’ rather than objective parameters for the 
selection of patients for oesophagectomy. Nevertheless, in 
a recent consensus conference of the International Society 
for Diseases of the Esophagus held in August 1995 in 
Milan, all of the participating experts agreed on the 
importance of objective preoperative risk analysis to 
improve the outcome of surgical resection for oeso- 
phageal cancer’. In the present study an attempt was 
made to develop a composite scoring system which allows 
prediction of the risk of oesophagectomy for cancer based 
on objective preoperative physiological parameters. Three 
specific questions were addressed. (1) Can a detailed pre- 
operative assessment identify individual physiological 
parameters (i.e. risk factors) that correlate with the post- 
operative course? (2) Can the risk for postoperative death 
after oesophagectomy be predicted with a risk score based 
on individual preoperative physiological parameters? (3) 
Can the clinical use of such a scoring system reduce the 
mortality rate of oesophagectomy? 


Patients and methods 
Patients 


Between June 1982 and December 1996 a total of 805 patients 
with oesophageal cancer underwent oesophagectomy with 
curative intent. All patients had a detailed preoperative 
assessment of their general status, organ function and tumour 
stage according to the parameters listed in Table 1. All data from 
the preoperative assessment and postoperative course were 
documented prospectively in a database. 

The mode and extent of resection were standardized and 
determined by the location and histological type of tumour as ` 
described elsewhere**, A radical transmediastinal resection with 
en bloc lymphadenectomy of the lower posterior mediastinum 
and upper abdomen (compartment I) was performed for 
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Table i Parameter used for Dea functional assessment 





Sex 







: oy sof rs ie es or no’) 

sto y of tobacco abuse (‘yes’ or ‘no’) 

Weight. loss (percentage of body-weight) 

‘Mental cooperation’ of the patient (‘good’ or ‘poor’) 
lary function 

Vital capacity (percentage of normal) 

Peni rea ae volume So percentage of normal) 
















Ibumin ( (g/dl) 
ilirubin (mg/!) 
al thromboplastin time (s) 
inopyrine breath test” 
irrhosis (‘yes’ or ‘no’) 
tion 
ne clearance (ml/min) 
nction 
ardiogram (‘abnormal’ or ‘normal’) 
diograph (‘abnormal or ‘normal’) 
gist’s evaluation with further detailed testing as 
ted (normal risk’, ‘increased risk’ or “high risk’) 


Tumour stage (based on standard staging techniques'*") 
Locoregional (T, or T,) or locally advanced (T, or T,3 





nme sit 


arterial partial 





Pons arterial partial pressure of oxygen: Pecos 
pisin of carbon dioxide 






Table 2 Classification of the postoperative course 









Norma 
hanical ventilation for less than 48 h 
tment for less than 7 days 


cal ventilation for 48 h to 7 days, or ICU treatment 
21 days 


cal ventilation for more than 7 days, or ICU 
ment for more than 21 days, or readmission to the 


noma of the distal oesophagus, while a transthoracic 
section with extended two-field lymphadenectomy was 
perform d for squamous cell oesophageal cancer of the intra- 
ic oesophagus. A gastric tube was used for reconstruction 
in 713 patients; transverse or left hemicolon was used for 
reconstruction in 84 patients. The oesophagointestinal 
anastomosis was performed in the neck in 756 of 805 patients, 
Patients with cervical oesophageal cancer and those who had 
resection with palliative intention were excluded from the study. 
The postoperative course was classified in each patient as 
eo in Tabie 2; 





Study derin 







was performed in three phases. In phase I of the 
ch of the parameters documented before operation 
was: correlated retrospectively to the severity of the 
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postoperative course (Table 2) in 432 patients (377 men, 55 
women; mean age 56-7 years) who had oesophagectomy between 
June 1982 and December 1991. 
performed to select the best cut-off points for the parameters 
with an independent effect on multivariate analysis. Based on the 
established parameters, preoperative organ function was then 
estimated as ‘normal’, ‘compromised’ or ‘severely impaired’. The 
impact of individual organ dysfunction on postoperative 
mortality was subsequently assessed by regression analysis and a 
composite score incorporating the weighted risk of each 
individual organ system for postoperative mortality was estab- 
hshed. 

In phase H of the analysis the clinical value of the composite 
risk score to predict postoperative mortality was assessed 
prospectively in 121 patients (106 men, 15 women; mean age 


57-9 years) who had oesophagectomy for oesophageal cancer . 
between January 1992 and December 1993. During phase I and 


Discriminant analysis was 





phase H of the analysis, the decision to perform oesophagectomy on 


was based solely on the judgement of the responsible surgeons. 
In December 1993 the results of phases I and H of the study 
were made known to all surgeons performing oesophagectomy. 
From January 1994 to December 1996 (phase HI of the study) 
the composite risk score of each patient was included in the 
decision-making process for selection for surgical resection and 
selection of the procedure. During this period patients with a 
high risk for postoperative death, based on the preoperative risk 


score, were referred for other modes of treatment or had ~ 


oesophageal resection with two-stage reconstruction of the 


continuity of the alimentary tract (i.e. usually after 4 weeks). In 


the authors’ experience, two-stage reconstruction is a safer way 
to perform oesophageal resection and reconstruction in high-risk 
patients (unpublished data). During this period oesophagectomy 
with primary reconstruction was performed in 211 patients (182 
men, 29 women; mean age 58-4 years), and a delayed recon- 
struction after oesophagectomy was chosen in 41 patients (33 
men, eight women; mean age 61-2 years). Non-surgical treatment 
modalities were used in 24 patients with potentially resectable 
oesophageal cancer but a high risk score on preoperative 
analysis. 


Statistical analysis 


All statistical analyses were performed with the BMDP (Los 
Angeles, California, USA) Statistical Software Package”. 
P <005 was considered statistically significant. 


Results 


Multivariate analysis showed a significant correlation 
between the severity of the postoperative course and the 
preoperative Karnofsky index, 
‘cooperation’ of the patient, vital capacity, arterial partial 
pressure of oxygen (Pio) the aminopyrine breath test, the 
presence of cirrhosis, and an increased cardiac risk based 
on the cardiologist’s judgement. The cut-off values that 
provided the best separation between a normal—pro- 
longed and a severe—fatal postoperative course are shown 
in Table 3. Age, sex, tumour stage, presence of diabetes, 
renal function, and history of alcohol or tobacco abuse 
had no independent effect on the postoperative course. 
Based on the established parameters, hepatic, cardiac 
and pulmonary function and the general status of the 
patient were classified individually as ‘normal’, ‘compro- 
mised’ or ‘severely impaired’ as shown in Table 4. Retro- 
spective application of these organ scores to the 432 
patients treated during phase I of the study (June 1982 to 
December 1991) confirmed a significantly increased 
postoperative mortality rate for patients with a severely 
impaired general status (relative risk 3-6, P<0-001) 
followed by poor cardiac function (relative risk 2:8, 
P<0Q001), poor hepatic function (relative risk 2:1, 
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P<0-05) and impaired respiratory function (relative risk 
1-7, P<0-05). 

To create a composite risk score of all relevant 
parameters, a weighting factor was established based on 
the relative risk associated with each individual factor. 
This factor was: general status X 4, cardiac function >: 5, 
hepatic function X 2 and respiratory function X 2. Multi- 
plication of this weighting factor with the individual scere 
for preoperative cardiac, hepatic and respiratory funct-on 
and general status (Table 4), and summation of <he 
results, creates a single composite score ranging between 
lI total score points for a patient without any risk factors 
and 33 for a patient with the highest risk in all relevant 
parameters. Discriminant analysis showed that this 
composite scoring system provided a separation of 
patients into three distinct risk groups for postoperative 
mortality when applied to the group of patients from 
which it was derived. The postoperative 30-day mortality 
rate was 3-6 per cent in the 166 patients with 11-15 points 
Clow risk’), 8-7 per cent in the 194 with 16-21 score 


Table 3 Cut-off values for individual independent continuous 
parameters that provide the best separation between a norma— 
prolonged and a severe~fatal postoperative course after 
oesophagectomy (discriminant analysis in 432 patients 
undergoing oesophagectomy between June 1982 and December 








1991) 
iamma maae ea 
Parameter 
value pe 
Karnofsky index 80% <0001 
Ammopyrine breath test 9-4 <005 
Vital capacity 90% < 005 
PO: 70 mmHg < O05 


I EEE oe ta 
Pox arterial partial pressure of oxygen. */* test 


Table 4 Classification of individual organ dysfunction based cn 

multivariate analysis of the postoperative course after 

oesophagectomy 

ee NCE RE TELE NL YEA NLT ALOE NNN aaa terranes a a 
Value or finding 


rolaren Eae Mra em aa re 





Pulmonary function 

1 Normal 

2 Compromised 

3 Severely impaired 
Hepatic function 


VC > 90% and Pio, > 70 mmHg 
VC <90% or Pio, < 70 mmHg 
VC < 90% and Pio. <70 mmHg 


| Normal ABT >04 
2 Compromised ABT < (4, no cirrhosis 
3 Severely impaired Cirrhosis 


Cardiac function (based on 
cardiologist’s impression) 


1 Normal Normal risk for major surgical 


procedure 
2 Compromised Increased risk for major surgical 
| procedure 
3 Severely impaired High-risk patient for major surgical 
procedure 


General status 
1 Normal Karnotsky index > 80% and ‘good’ 
cooperation 

Karnofsky index = 80% or ‘poor’ 
cooperation 

Karnofsky index = 80% and ‘pcor’ 
cooperation 

A EAA EE a A 

ABT, aminopyrine breath test; VC, vital capacity; P.o. arterial 

partial pressure of oxygen 


ba 


Compromised 


3 Severely impaired 





26° 
24- t 
| peace 
22-00 
o 20+ i i | 
9 18- pee | 
16 | af 
1 4- me bo eas j 
Í 
12 i ERN EE 
1 0 EIEREN. Pa E S in See ea S ae 
Survivors Non-survivors 
(n= 112) (n= 9) 


Fig. 1 Median and interquartile range of the composite risk 
score in 112 patients who survived oesophagectomy for cancer 
and in the nine who died within 30 days of the procedure during 
phase II of the study. P< 0-01 (survivors versus non-survivors, 
Mann-Whitney U test). Whiskers indicate standard deviation 


points (‘moderate risk’) and 28 per cent in the 72 with 
22-33 score points (‘high risk’) (P<0-05 between all 
groups). 

Prospective evaluation of this composite scoring system 
in 121 consecutive patients undergoing oesophagectomy 
for oesophageal cancer between January 1992 and 
December 1993 (phase H of the analysis) confirmed the 
validity of the scoring system in predicting the 
postoperative course. Postoperative 30-day mortality rate 
was 2 per cent in the 46 patients classified as ‘low risk’ 
(11-15 score points), 5 per cent in the 55 classified as 
‘moderate risk’ (16-21 score points) and 25 per cent in 
the 20 classified as ‘high risk’ (22-33 score points; 
P<0-01 versus low risk and P<0-05 versus moderate risk). 
The median score value was 17 in 112 patients who 
survived the procedure compared with a median of 21 in 
the nine who died during the postoperative course 
(P<0-01) (Fig. 1). Of the nine patients who died after 
operation, five were classified as ‘high risk on 
preoperative assessment (risk score of 22 more). 

Use of two-stage reconstruction in moderate and high- 
risk patients or complete exclusion of these patients from 
oesophagectomy (Table 5) resulted in a marked decrease 
in the postoperative mortality rate to below 2 per cent in 
this department after January 1994, although the 


Table 5 Prevalence of one-stage surgery (resection and 
immediate reconstruction), two-stage surgery (resection and 
delayed reconstruction) and non-operative therapy in patients 
with potentially resectable oesophageal cancer in the various risk 
groups during phase II of the study, during which the composite 
risk score was included in the process of patient selection and 
choice of procedure 
nner ee 
No. of No. of 
patients with patients with No. of patients 


‘one-stage? ‘two-stage’ treated without 
Risk group surgery surgery operation 
EEE eect Seon a A OT RECS aT TO oC 
‘Low risk’ (= 111) 111) 0 0 
‘Moderate risk’ 98 (1) 25 (1) 2 

(n= 125) 

‘High risk’ (7 = 40) 2 16 (1) 22 
Total zig 4] 24 


a tt a at 
Values in parentheses show patients who died after operation, 
giving a postoperative 30-day mortality rate of 1-6 per cent (four 
of 252 patients) 
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Table 6 Prevalence of ‘high-risk’ patients”, patients with locally advanced tumours (T, or T,) and postoperative mortality from 
oesophagectomy for oesophageal cancer performed between 1982 and 1996 





Postoperative 





Total no. of Prevalence of Prevalence of Postoperative . 

> oesophageal advanced tumours ‘high-risk’ 30-day 90-day 
Time interval resections (Tor fF} patients mortality mortality 

; - ep ia 
Phasel | N | | 
June 1982 to December 1985 82 53 (65) : 11 (13) 8 (10) 13 (16) 
January 1986 to December 1987 121 73 (60:3) 22 (18:2) 13 (10-7) 20 (16-5) 
January 1988 to December 1989 112 65 (58-0) 18 (16-1) 9 (8-0) 14 (12:5) 
January 1990 to December 199] 117 72 (61-5) 21 (17-9) 13 (111) 19 (16-2) 
Phase I | | ee 
January 1992 to December 1993 121 68 (56-2) 20 (16-5) 9 (7-4) 15 (12-4) 
Phase HI - no 
January 1994 to December 1995 163 97 {59:5} 12 (7-4) 3 (18) 8 (4:9) 
January 1996 to December 1996 89 54 (61) 6 (7) 1d) 5 (6) 





asiamies inNam 


Values in parentheses are percentages. “Preoperative risk score of 22 or higher 


prevalence of patients with advanced tumour stages 
remained unchanged (Table 6). 


Discussion 

Experience and training of the surgeon and the physio- 
logical status of the patient have been clearly identified as 
the main risk factors affecting the mortality rate after 
oesophagectomy for oesophageal cancer’®”'’. Post- 
operative mortality rates in experienced centres can be 
reduced further only by better selection of patients with 
sufficient physiological reserve to withstand the extended 











surgical. procedure and a potentially complicated post- 
operative course. The present study shows that the risk of 


postoperative death in patients with 
oesophageal cancer is determined in decreasing order by 
the preoperative general status, cardiac function, hepatic 





function and respiratory function. Objective assessment of 
preoperative function of these organ systems and caleu» 


1 composite score based on the relative impact 
of each individual parameter allowed ‘low’, ‘moderate’ 
and ‘high’ risk groups for oesophageal resection to be 
established. This score thus provides an objective 
instrument for patient selection. 














General status has been difficult to categorize 
objectively’’'°'", The estimation of the patient’s mental 
‘cooperation’ by the surgeon is undoubtedly subjective 
and introduces a non-quantifiable aspect into the pro- 
posed score. Attribution of ‘poor’ or ‘good’ cooperation 
alone, without other objective parameters, did not result 


in marked alteration of the total composite score, 
Pulmonary and cardiac complications account for up to 
70 per cent of postoperative deaths alter oeso- 
phagectomy”'’*’, This is reflected in the rather high 
multiplier attributed to cardiac dysfunction in the 
composite score. A detailed cardiological evaluation is 
therefore recommended in any patient considered for 
oesophagectomy in whom the history, physical exami- 
nation, standard electrocardiogram or chest radiograph 
show any abnormality. Spirometry has not been found 
consistently useful to predict pulmonary complications 





after major surgery’"!°. The present and other analyses” 
show that the vital capacity in combination with Pin, 


allows identification of patients with an increased risk of 
postoperative death after oesophagectomy. Routine 


resectable ` 


preoperative objective pulmonary function tests are 
therefore recommended before considering oesopha- 
gectomy. 

Decompensated liver cirrhosis is considered a contra- 
indication for oesophageal resection in many centres. An 
independent effect of hepatic dysfunction on the post- 
operative mortality rate is confirmed in the present study. 
This study shows that the aminopyrine breath test, which 
assesses hepatic cytochrome P450 function, allows 
identification of patients at increased risk of postoperative 
death even in the absence of frank cirrhosis". This non- 
invasive and easy test should therefore be included in the 
assessment of hepatic function in any patient considered 
for cesophageal resection. 

In contrast to other reports*® tumour stage and patient 
age did not predict postoperative death in the present 
analysis. This is most likely because of the extensive pre- 
operative tumour staging performed at this institution, 
which usually allowed identification and exclusion of 
patients with metastatic or irresectable tumours before 
operation. In contrast to other centres’, palliative 
resection is not performed as less invasive palliative 
options are readily available. This study further shows that 
advanced age alone is not associated with an increased 
risk of postoperative death. Similar to the experience 
reported by Peracchia et al”, the present authors 
therefore believe that the benefits of potentially curative 
resection should not be withheld from an otherwise fil 
patient with a resectable tumour simply because ol 
advanced age. Moreover, recent experience has showr 
that potentially curative resection in high-risk patien 
groups can be made safer by a two-stage procedure 
(oesophageal resection with delayed reconstruction oi 
alimentary tract continuity). A similar experience with 
two-stage reconstruction in high-risk patients has beer 
reported from Japan”. 

In summary, the present study shows that the risk © 
oesophagectomy in patients with potentially resectable 
oesophageal cancer can be assessed objectively before 
operation and quantified by a composite risk score. Stric 
inclusion of the risk score in the preoperative decision 
making process resulted in a marked decrease of the 
postoperative mortality rate at this institution, to below ; 
per cent. This risk score may therefore be used to refine 
the criteria of patient selection for resection or the choic« 
of procedure. 
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- Background Abdominal and dyspeptic complaints, which are prominent symptoms in patients with 
_ peptic ulceration, are commonly reported in the general population. There are few reports of 
follow-up study of peptic ulcer therapies i in which clinical outcome has been compared with 


symptom reporting in community controls. 


Methods Three populations of patients with peptic ulcer disease (patients who had elective proximal 
gastric vagotomy (PGV), those having PGV for emergency indications and those receiving medical 
treatment with H,-receptor antagonists) were included in a questionnaire survey and compared with 


a group of randomly selected community controls. 


, “Results The vagotomized patients reported fewer abdominal complaints (P = 0-0003) and fewer 
_ dyspeptic complaints lasting for more than | week (P = 0-05) than those treated medically. There 
was no significant difference between vagotomized patients and community controls in the 


reporting of abdominal (P = 0-2) or dyspeptic {P = 


= 0-9) complaints. 


~ Conclusion Taking abdominal complaints as the endpoint for former peptic ulcer treatment, surgical 
= treatment with PGV seemed to be superior to therapy with H,-receptor antagonists and produced 
an almost identical level of complaints to that seen in the scabies population. 


aH eh pte AN am a A a 


Ulcer Healing or recurrence has been the major endpoint 


in clinical trials evaluating peptic ulcer treatment. This has. - 


nowadays been more or less replaced by verified eradi- 
cation of Helicobacter pylori infection, as removal of these 
bacteria from the gastric mucosa prevents ulcer recur- 
rence? 





rm outcome of surgical and medical peptic ulcer 
treatment?” using abdominal or dyspeptic complaints as 
clinical endpoints’. So far only one study’ has incor- 
porated abdominal ey in are control kegels 
when i 





treatment regimens. "There appears to he no “report 
contrasting the level of abdominal or dyspeptic complaints 
in medically or surgically treated patients with peptic 
ulceration with that of similar symptoms in the community 
population. 

Thi udy was designed to compare the long-term out- 
come surgically or medically treated patients with 
Iceration with that in a matched group of 

nly selected non-ulcer subjects as a reference group 
using abdominal and dyspeptic complaints as the clinical 
endpoint. 


Patients and methods 


The study was performed as a postal questionnaire survey in 
three | differently treated groups of patients with verified peptic 





There are surprisingly few reports comparing the _ 


ulcer disease. Patients who underwent PGV electively (1 = 368) 
or aS an emergency operation (n = 130) in the period from 1967 


to 1990. and who were still alive on 1 January 1995, were . - 


identified from operating theatre records (7 = 721). All those: 
with peptic ulcers verified by endoscopic or radiological: 
examination in the period from 1979 to 1986 and who had 


received only acid suppression medication were included as. 


medically treated patients. From the National Population 
Register 762 healthy community controls were selected randomly 
and matched to the surgically treated patients for mean age and 
sex distribution. 

All four groups received an identical questionnaire on abdomi- 


nal complaints regarding type of abdominal discomfort or pain, 


its frequency and duration, consequences of the complaints on 


working ability, social life, quality of life and use of health .. $ 


services, The questionnaire also surveyed the patients’ self- 
reported health condition, contemporary complaints or illnesses, 
family history of abdominal diseases, socioeconomic status, eat- 
ing habits, consumption of coffee, tea, alcohol and drugs, and 
smoking. 


Table 1 Population characteristics of surgically or medically 
treated patients with peptic ulceration and of community 
controls i 





Patients with peptic ulcer 


Emergency Elective 





PGV PGV Medication Controls 
No. of patients 75 193 134 322 
Age (years) 
Median 62-0 59-0 55-5 60-0 
Range 28—87 29-85 36-72 47—75 
Mean({s.d.) 61-8142) 58-9(13-4) 543(91)  597(73) 
Sex ratio (F:M) 23:52 45:148 46:88 90: 232 


Mean (range) 11-4 (4-19) 129 (4-21) 11-3 (8-15) — 
length of 
follow-up 


(years) 





PGY, proximal gastric vagotomy 
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Table 2 Frequency of reported abdominal complaints among surgically or medicall 


controls 


y treated patients with peptic ulcer and in community 











Patients with peptic ulcer 


Emergency PGV 





Elective PGV Medication Controls 
(n = 75) (n = 193) (n = 134) (n = 322) 
Abdominal complaint 43 (31-55) 56-0 (487-631) 74-6 (66-4-81-7) 57-5 (52:1-62-9) 
No complaint 57 >a —69) 44-0 (36:9-51-3) 25-4 (183-336) 42:5 (37:1-47-9) 
Any abdominal complaint lasting 31 (20-42) 39-9 (32-9-47-2) 42-5 (34-0-51-4) 46:3 (40-8-51-7) 
more than 1 week 
Dyspeptic complaint lasting 8 (3-17) 14-5 (9-9-20-3) 20-1 (13-7-27-9) 12-1 (8-6-15-7) 
more than I week” 
Abdominal pain at any location 23 (14-34) 36-8 (30-0—44-0) 70:1 (61-6-77-7) 18-0 (13-8—22°2) 
Heartburn 20 (12-31) 25-4 (194-321) 47-0 (38:3—55-8) sas -2 (19-5-28-9) 
Regurgitation 25 (16-37) 26-9 (20-8~33-8) 50-7 (42-0-59-S) 2:7 (18-1-27-2) 
Ulcer recurrence 11 (5-20) 14-5 (10-0-20-5) 21-6 (15-0-29-6) — 


Values are percentages (95 per cent confidence interval). PGV, proximal gastric vagotomy. *Persistent or recurrent abdominal pain or 
discomfort located in the upper abdomen 


Table 3 Frequency of abdominal complaints lasting for more than 1 week among surgically or medically treated patients with peptic 
ulcer and in community controls 





Patients with peptic ulcer 


Emergency PGV Elective PGV Medication Controls 


ar ert tn rt 


Any abdominal complaints lasting more 23 of 75 (31) 77 of 193 (39-9) 57 of 134 (42-5) 149 of 322 (46-3) 
than 1 week” 


Frequency of complaints? 


Daily 13 (3-34) 20-8 (12-4—31-5) 23-6 (13-2-37-0) 22-8 (163-304) 
Every week 17 (5-39) 32-5 (22:2~44-1) 23-6 (13-2-37-0) 22:8 (16:3--30-4) 
Every month 30 (13-53) 18-2 (10-3-28-6) 18-2 (9-1-30-9) 22-8 (16:3-30-4) 
Less than every month 39 (20-62) 28-6 (18-8-40-0) 34-5 (22:2—48-6) 31-5 (24-2-39-7) 





*Values in parentheses are percentages; fvalues are percentages (95 per cent confidence interval). PGV, proximal gastric vagotomy 


Table 4 Reported influence of abdominal complaints on self-assessed working capacity among surgically or medically treated patients 
with peptic ulcer and in community controls 





Patients with peptic ulcer 








Emergency PGV Elective PGV Medication Controls 
No. of patients* 71 177 118 275 
Any abdominal complaint 43 (31-55) 56-0 (48-7-63-1) 74-6 (66°4-81-7) 57-5 (52:1-62-9) 
Influence on working capacity 
None 76 (64-85) 63-8 (56-3-70-9) 50-0 (40-7-59-3) 78:5 (737-834) 
Some 17 (9-28) 20:3 (147-27-90) 38:1 (29-3~47°5) 14-5 (10-4-18-7) 
Significant 6 (2-14) 136 (89-195) 11-0 (6-0-18-1) 5-5 (3-1-8-8) 
Unable to work i (0-8) 2:3 (0-6-5-7) 0-8 (0-0-46) 1-5 (0-4-3-7) 





Values are percentages (95 per cent confidence interval). *Only patients with paid employment were included. PGV, proximal gastric 
vagotomy 


Those who did not answer within 1 month received a postal 
reminder. There was no financial gain or hint of health benefits 
associated with participation in the survey. 

The questionnaire was composed of questions used previously 
in the Sørreisa gastrointestinal disorder study" and was con- 
structed as described by Eypasch et al”. Approximately 80 per 
cent (range 80-0-81-0 per cent) of patients in each group 
returned the questionnaire. After exclusion of those providing 
incomplete answers, reporting biliary disease now or previously, 
or having had any abdominal operation for reasons other than 
peptic ulceration, 193 elective and 75 emergency PGV 
responders, 134 medically treated patients and 322 commurity 

control responders were included in the final analysis. 


Abdominal complaints were defined as the reporting of one or 
more of the following symptoms: abdominal pain or discomfort 
independent of localization or duration, heartburn, regurgitation, 
nausea, retching or borborygmia without bowel disturbances. 

Dyspeptic complaints were defined as persistent or recurrent 
abdominal pain or discomfort centred in the upper abdomen. 
This definition was used to distinguish patients with mainly 
epigastric discomfort and pain as the main symptoms from those 
with heartburn as the main symptom’. By these definitions the 
entity ‘dyspeptic complaints’ represents a subgroup of the entity 
‘abdominal complaints’. 

Bowel disturbances were defined as diarrhoea and/or consti- 
pation. 
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Table 5 Frequency of antiulcer drug use during follow-up among surgically or medically treated patients with peptic ulcer and in 


community controls 


: Patients with peptic ulcer | 











Emergency PGV Elective PGV Medication Controls 

(n= 75) : (n= 193) (n = 134) (n = 322) 
No drugs 76 (65-85) 65:3 (S8-1-72-0) 37:3 (29-1-46-1) 727 (678-775) 
Antacids 22 (13-33) 31-1 (246—382) 55-2 (464—638) 25:5 (207-30-22) 
H,-receptor antagonists* 10 (4-18) 19-9 (14-4~26-4) 39-6 (31-2~48-4) 4-0 (2-2-6-8) 
Proton pump inhibitorst 3 (0-10) 4-4 (19-84) 5:2 (2-1-10°5) 0-6 (01-22) 
Others — 1 (0-7) 10-5 (6-6-15-8) 6-0 (26-114) 2-8 (1:3-5-2) 





re percentages (95 per cent confidence interval). *Cimetidine, famotidine or ranitidine; tomeprazole or lansoprazole; 


prescribed drugs such as sucralfate, anticholinergic agents, tricyclic antidepressant (trimipramine) or prokinetic agent (cisapride), PGV, 


proximal gastric vagotomy 


Dumping syndrome was defined as dizziness and fatigue after 
meals. — 


Statistical analysis 








yortion of patients answering the different questions in 
ionnaires was calculated as a percentage with 95 per 


cent confidence intervals based on a normal distribution. The 7 
test with Yates’ correction was applied when comparing dicho- 


riables. 


The calculations were performed using the microcomputer 
software. Confidence Interval analysis (BMJ Publishing Group, 


UK)? and Epi Info 6 (WHO Shareware, Geneva, 
Switzerland )'*, 

The study was approved by the Regional Committee for 
Medical Research Ethics and the Norwegian Social Science Data 
Services. ° 


Results. 
The mean age of medically treated patients was 4-6 and 
rs lower than those operated on as an emergency 
and electively respectively. The age range in the control 
on was 47-75 years compared with 28-87 years in 
; treated patients. Mean age in the control group 
> to that of the surgically treated groups, but the 
age range was smaller (Table 1). 

Most of the emergency operations (64 per cent) were 
for massive ulcer bleeding; 36 per cent of patients had a 
vagotomy for perforated ulcer. Of these, 48 per cent had 
a duodenal ulcer and 52 per cent had a gastric ulcer. The 
distribution of ulcer type in the medical group was 44-6 
at duodenal and 56-0 per cent gastric. 

‘oportion of patients reporting no complaints was 
tly higher among the patients who had 
y or elective PGV than in medically treated 
! = (0-0003) (Table 2). Vagotomized patients 
sd Jess abdominal pain at any location (P = 0-0001), 







was clo 















the proportion of subjects reporting no complaints or | 


dyspeptic complaints in the community population 
(P= 0-2 and P = 0-9 respectively). 
y controls reported that they had suffered 


o significant differences between controls and 


‘imately 40 per cent of patients with ulceration 


complaints lasting for more than | week. Table 
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patients with ulceration in how often these complaints 
were experienced. 

A significantly higher proportion of medicated patients 
reported that abdominal complaints had some negative 
impact on their working capacity compared with surgically 
treated patients and controls (P=0-002 and P<0-0001 
respectively) (Zable 4). The proportion of electively 


vagotomized patients reporting complaints with significant 


impact on working capacity was greater than that in con- 
trols (P= 0-005). There was no difference between con- 
trols and patients having emergency PGV in the reported 
influence of abdominal complaints on working capacity 
(P = 0-65). | 

Patients who had medical treatment reported the use of 
antacids, H,-receptor antagonists and proton pump 
inhibitors more frequently than vagotomized patients 
(P <0-0001). Those who had emergency or elective PGV 
did not use these drugs significantly more than community 
controls (P = 0-66 and P = 0-09 respectively) (Zable 5). 


Discussion 


Comparison of dyspeptic and abdominal complaints or 
symptoms among surgically and medically treated patients 
with peptic ulceration who have not had H. pylori eradi- 
cation therapy is apparently of only historical interest, 
However, when incorporating community controls without 
known peptic ulceration, this comparison raises some 
questions that are also pertinent for the evaluation of 
other peptic ulcer treatment regimens. It illustrates the 
importance of relating clinical outcome in the evaluation 
of different treatment modalities to the prevalence of 
similar complaints in the population, and is also important 
when assessing which dyspeptic symptoms can be ascribed 
to peptic ulcer disease. 

The most substantial finding in this study was the lack 
of difference in reported abdominal and dyspeptic com- 
plaints between vagotomized patients and healthy control 
subjects, and that surgically treated patients had fewer of 
such complaints than medically treated counterparts in 
this long-term follow-up. 7 

It is commonly assumed that groups of surgically or 
medically treated patients with peptic ulcers represent a 
different spectrum of the disease and therefore should not 
be compared. On the other hand, comparison of different 
treatment regimens for the same disease might give 
valuable information, especially when, as in this case, a 
healthy population was incorporated. In this study, all 
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patients with peptic ulceration treated medically were 
living in Tromsø and were treated according to the 
treatment regimens of Troms@ University Hospital. 
Medical therapy for peptic ulcers was standardized and H, 
blockers could be prescribed only by specialists on the 
first occasion. During relapses, patients might have been 
offered different regimens, but regardless of differences 
they represent the average clinical outcome of medically 
treated patients for that period. Similarly, vagotomized 
patients may have differences in the completeness of the 
PGV operation, but the group represents the average 
clinical outcome cf the surgical treatment offered for 
peptic ulcer disease. Comparison of the two treatment 
strategies should therefore be of major clinical interest. 

Among healthy community controls, responders might 
be more likely to be subjects with abdominal complaints. 
This selection bias could also be true for patients with 
peptic ulceration. However, nothing is known about the 
non-responders in this study regarding dyspeptic symp- 
toms, although the prevalence of reported complaints in 
responders corresponds well to that in other population- 
based studies in the region'® 5V, 

With abdominal complaints, it is of major importance 
that qualitatively «milar complaints are being compared. 
The frequencies of reported complaints and influence on 
working capacity (Tables 3 and 4) indicate that the com- 
plaints were comparable in all four populations regarding 
these qualitative aspects. 

In this study the definition of dyspepsia used was that 
recommended by an international working group’, which 
distinguished it from abdominal complaints because of its 
high prevalence and the heterogeneous nature of 
abdominal symptoms. Dyspeptic symptoms with this defi- 
nition are still non-specific with respect to any underlying 
organic disease. The probability that dyspeptic complaints 
in patients with previously diagnosed peptic ulceration 
would represent organic disease is higher than in 
dyspeptic controls. Comparison of dyspeptic complaints 
between the three ulcer populations and controls must 
therefore be made with caution and with such reservation 
in mind. 

With regard to abdominal and dyspeptic complaints, 
Muller ef al’. found an almost identical Visick grade 
pattern, except fer grade IV, 5years after operation in 
patients having PGV and blood donors serving as healthy 
controls. When comparing abdominal and dyspeptic com- 
plaints, the present results confirm these similarities after 
more than 10 years of follow-up. 

Of medically treated patients 25-4 per cent reported no 
abdominal or dyspeptic complaints. This is in agreement 
with Petersen et a/®, who found that 28 per cent of 
medically treated patients had no complaints after the 
initial ulcer treatment with a similar follow-up time to that 
in the present study. The difference in length of follow-up 
between medically and surgically treated patients was 
minimal in this study and cannot explain the reported 
differences in abdominal and dyspeptic complaints. 

A significantly higher proportion of patients who had 
medical treatment: found that abdominal complaints had a 
negative impact on quality of life compared with 
vagotomized patients and controls. In another study 56 
per cent of patients not undergoing operation claimed 
that abdominal symptoms had a negative impact on some 
aspects of life’, This is in accordance with the results of 
the present study (47:5 per cent, data not shown), and 
indicates that intermittent medical treatment with 
antisecretory drugs had insufficient effect on the 


symptomatic course of peptic ulcer disease. This is also 
supported by the significantly higher proportion of 
medical patients reporting reduced working capacity due 
to abdominal complaints compared with both surgically 
treated patients and controls. 

The ulcer recurrence rate, based on information from 
the medical records of all patients having elective PGV at 
Tromsø University Hospital, was 8-7 per cent with follow- 
up of 1-l7 years after operation. Reported ulcer 
recurrence rates after surgical treatment for peptic 
ulceration vary in the literature, from below 10 per cent to 
over 40 per cent, depending on factors such as the 
surgeon’s experience, type of vagotomy, site of the ulcer, 
length of follow-up, symptomatic or total recurrences, or 
time intervals of endoscopic investigations’ *!*. 

Antisecretory medication does not T H. pylori 
infection and patients with ulcers who receive medical 
therapy therefore have an increased risk of ulcer recur- 
rence and dyspeptic symptoms. Nor does vagotomy 
eradicate H. pylori from the gastric mucosa*’**, However, 
the reduced acid output and/or gastric sensory dener- 
vation following vagotomy does to some extent prevent 
symptomatic ulcer recurrence and reduce abdominal 
complaints better than medical suppression therapy 
alone*", 

The self-reported ulcer recurrence rate among 
medically treated patients in the present study is low 
compared with that in other reports®’’-*', Again, the 
recurrence rate in retrospective studies is biased by such 
factors as negative and false-positive reporting, mainten- 
ance treatment, frequency of endoscopic examinations, 
systematic control regimens or symptomatic recurrences, 
or length of follow-up. 

In the few prospective randomized studies that compare 
PGV and medical treatment (cimetidine maintenance 
therapy) of duodenal ulcers, a significantly lower recur- 
rence rate occurred in surgically treated patients’*". The 
self-assessed ulcer recurrence rates in this questionnaire 
study are in accordance with these previous reports. 

In conclusion, this questionnaire survey revealed that 
abdominal and dyspeptic complaints are common in the 
community population. The prevalence of such complaints 
was similar in patients with peptic ulcers who had had 
vagotomy and in community controls. The study also 
showed that surgically treated patients reported fewer 
abdominal and dyspeptic complaints than did patients 
with ulcer who received medical treatment only. 

Even though minimally invasive techniques have been 
developed for PGV™, the final requiem has been held for 
vagotomy as elective treatment for peptic ulceration”. 
However, those who would like to make patients with 
peptic ulcer disease healthier or freer from gastro- 
intestinal symptoms than the community population will 
probably be disappointed. This is particularly important to 
consider when eradication of H. pylori might cure the 
disease and thereby ulcer recurrence, but will not neces- 
sarily cure all abdominal or dyspeptic complaints among 
patients with peptic ulceration. 
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Background This clinical and microbiological study investigated whether Helicobacter pylori colonizes 
the mouth en route to the pyloric antrum. It has been suggested that oral colonies are a source of 
reinfection after eradication of gastric infection. 

Methods Some 208 patients attending for routine diagnostic endoscopy for dyspepsia were recruited. 
Before endoscopy, samples were collected of saliva, supragingival and infragingival plaque, and 
swabs were taken from the tongue, mouth and pharynx. At endoscopy, gastric antral biopsies were 
taken for the rapid urease test, culture and histological examination. Gastric and duodenal juice 
samples were aspirated. Restriction nuclease digestion with HaelH was employed on all specimens 
from patients in whom there was evidence of the organism in the mouth. 

Results H. pylori was observed in dental plaque in only 15 patients, all from the 116 who had evidence 
of the organism in the stomach. Restriction endonuclease digestion demonstrated that in 13 of the 


15 patients the strains were identical in mouth and stomach. 
Conclusion Oral colonization is a rare event, but does occur. Its rarity suggests that it is not an 


important factor in reinfection. 


PERNE a e n aeee 


Helicobacter pylori is a Gram-negative, microaerophilic, 
curved, rod-shaped bacterium that colonizes human 
stomach. This colonization causes active chronic and 
acute gastritis'’, is strongly associated with chronic duo- 
denal ulcer, and may be a risk factor for gastric cancer. 
Despite being one of the commonest infections in the 
world, the exact route of transmission is still unclear’. 
Some researchers have implicated the oral cavity” as a 
reservoir for systemic infection and perhaps a sanctuary 
where eradication therapy is ineffectual, thus leading to 
reinfection. Others have reported an absence of this 
organism from the mouth™”. The aim of this study was to 
determine whether H. pylori colonizes the oral cavity and 
whether. if it does, the organism in the mouth is the same 
strain as that in the stomach. 


Patients and methods 


A total of 208 unselected dyspeptic patients referred for 
upper gastrointestinal endoscopy were recruited. 
Informed consent was obtained. The study was reviewed 
by the local ethics committee. Exclusion criteria included 
patients with a potential infection risk, a history of bleed- 
ing tendency, antibiotic therapy in the preceding 8 months 
and the requirement for antibiotic prophylaxis. Immedi- 
ately before endoscopy, the following specimens were 
collected: saliva, both supragingival and subgingival 
plaque using a sterile periodontal curette with a gentle 
upward scrape against the surface of the tooth, and a 
swab of the tongue, mouth and pharynx. During endos- 
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copy, specimens were collected by aspiration via a trap 
collector of gastric juice and (separately, in 50 subjects 
only) duodenal juice down to the second part of the duo- 
denum. Three antral mucosal biopsy specimens were 
obtained with sterile forceps: one was used immediately 
for the rapid urease test, one was cultured, and the third 
was stored at ~ 70°C for subsequent analysis by poly- 
merase chain reaction (PCR) and possible restriction 
endonuclease digestion. Statistical analysis was by 
standard methods including the binomial sign test. 


Specimen preparation 


The dental plaque, saliva and oropharyngeal swab were vortexed 
in sterile solution, cultured and used for PCR. Gastric and duo- 
denal juice specimens were initially centrifuged at high speed 
and the sediments tested by PCR. One gastric antral biopsy was 
homogenized before culture and PCR. All specimens were 
cultured using Colombia agar with 5 per cent horse blood and 
amphotericin B 10qg/ml. H. pylori was identified by growth 
condition, typical morphology in Gram-stained preparations, a 
positive oxidase and a positive urease reaction. 

Extraction of genomic DNA from all clinical isolates was 
carried out with Puregene DNA isolation kits (Gentra Systems, 
Minneapolis, Minnesota, USA) and applied according to the 
manufacturer’s instructions. Two 20-base oligonucleotide primers 
(Oswell DNA Service, Southampton, UK) designated HPI 
(5'-CTG GAG AGA CTA AGC CCT CC-3’) and HP2 (5'-ATT 
ACT GAC GCT GAT TGT GC-3') were used. The primers 
target areas of the 168 ribosomal RNA gene in which there is 
the least sequence homology, and amplify a 109-base pair 
product. 

PCR was performed in a 100-ml mixture containing 10 ml 
PCR buffer (Tris-hydrochloric acid 10 mmol/l, pH 8-3, potas- 
sium chloride 50 mmol/l), 161 2’-deoxynucleotide 5’-triphos- 
phate 200 mmol/l, 1 ul AmpErase uracil N-glycosylase (Perlan 
Elmer, Branchburg, New Jersey, USA), 1 ul AmpliTaq DNA 
polymerase (Amersham International, Amersham, UK), 8 ul 
magnesium chloride 20 mmol/l, 10 ul HP1 and HP2 2 mmol, 
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and syll DNA template. The mixture was made up to 100l by. 
adding ultrapure water. This was then topped up with 50pl- 
sterile mineral oil to prevent evaporation during temperature 


Sane 


PCR reaction cycle 


A two-step cycle was used in the automated thermocycler - 


(Hybaid, Ashford, UK). This consisted of 40 cycles at 95°C for 
30s, 60°C for 30s and 72°C for 30s. The final cycle was main- 
tained at 72°C for 5 min. 

; iplified PCR products were analysed in ethidium 
ained agarose gel run at 8-8 V/cm for 30 min. The gel 


raphed under ultraviolet light. 









tion endonuclease 


PCR p i from patients in whom H. pylori had been : 


detected in the mouth were digested with Haelll (Sigma Diag- 
nostics, Poole, UK). This was run in a water bath at 37°C for 4h 


and electrophoresed in a 2 per cent agarose gel at 88 V/ern for 
lh 


Results 


Using the criterion of culture and/or rapid urease test of 
the antral biopsies, 82 patients (39 per cent) were H. 
pylori positive and 115 were H. pylori negative (data were 
not available for the remaining 11 subjects). Using the 
criterion of PCR, the corresponding results were 116 
positive and 92 negative. 

No sample of gastric or duodenal sae was positive by 
culture or urease test. However, 36 samples (17 per cent) 
of gastric juice and six of 50 (12 per cent) samples of 
duodenal juice were positive by PCR. 

With regard to the mouth, no salivary or swab sample 
was positive for H. pylori by any test. Two of 180 speci- 






mens of dental plaque were H. pylori positive by culture, 
zše two samples plus 13 more were positive by | 





Senso: 


PCR. All of these 15 patients were also positive for H. 





pylori in both antral eae i eae juice. Restriction 





A ae a thie patterns were slightly different. On 
the other hand, only four of the 15 patients had a similar 
pattern in all three sites (plaque, stomach and duo- 
denum); in the other 11 the duodenal organisms were 
dennite different. 


Discussie on 


ificance of this finding, which has been well 





1, is not clear. It may mean, as some believe, that 


culture and the urease test occasionally fail to demon- 
Strate live: ‘organisms that are present in very low numbers. 
However, the fact that PCR sometimes finds evidence of 
H. pylori in gastric, and even in duodenal, juice (the 
organism is particularly sensitive to extremes of pH’) 
suggests that the molecular technique might be demon- 
strating fragments of the dead organism that still contain 
intact the targets of the primers. 
In the oral samples there was never any evidence of H. 
pylori except in plaque. In 15 of 208 plaque samples PCR 
was positive for the organism, but in only two of these was 
the PCR result accompanied by a positive culture. It is 
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concluded that colonization of the mouth by H. pylori is a 


rather unusual event and that it does not occur except in 
plaque. Depending on the view taken of the relationship. 


between PCR results and those from culture and the 


rapid urease test, it may also be concluded, either that the 


greater sensitivity of PCR is responsible for the larger 
score by that technique, or that the culture gives the true 
picture of present colonization whereas the PCR is evi- 
dence of (recent) past colonization. At present, it is not 
possible to choose between these interpretations. 

Whatever interpretation of the oral findings is chosen, 
the fact remains that, of 116 patients with evidence from 
PCR of H. pylori in the stomach, 15 were also positive in 
the mouth; by contrast, of 92 patients with no trace of the 
organism in the stomach, none showed evidence of H. 
pylori in the mouth. This asymmetrical distribution of the 
15 patients is highly significant (P <0-0002, binomial sign 
test). In other words, colonization in the mouth is linked 
with colonization in the stomach. This finding is further 
supported by the restriction endonuclease digestion 
studies. 

As already noted, some observers have reported that 
they could not find H. pylori in the mouth, whereas others 
have confirmed its presence. Possible reasons for these 
discrepancies include the small numbers of patients 
studied, differences in population prevalence, and the 
difficulty of culturing this fastidious micro-organism from 
the oral cavity with its complex and varied normal flora. 
Even in the present study, positive cultures were obtained 
from plaque in only two of the 116 subjects who were 
PCR positive in the stomach. Clearly this small number is 
not significantly different from the zero score in the 
plaque in the 92 PCR-negative subjects. However, the 
present study provides the largest number of data of all 
published papers on the detection of H. pylori in the oral 


cavity, and the use of PCR and restriction endonuclease - 


digestion was crucial in establishing the link between 
mouth and stomach. 

It is concluded that H. pylori sometimes colonizes 
dental plaque, but it would appear that such colonization 
is transient. The hypothesis that the mouth is a sanctuary 
in which the organism can survive the attack of antibiotics 
and later produce reinfection gains little support from 
these data. 
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f mononuclear cells in a porcine endotoxin shock 


aubach, L. Song, H. Weber, M. Sabransky and 
- Bruch, Department of Surgery, Medical University of 


‘k, Lubeck, Germany 


Background Endotoxin (ET) tolerance represents a non-specific 


refractoriness to ET as an essential protective mechanism in the 
early phase of infection to prevent unreasonable expansion of 
the inflammatory immune response. Its exact biological basis 

ins unclear, besides a well known downregulation of pro» 
inflammatory mediators in endotoxaemia. The aim of the present 










study was a quantitative in vitro evaluation of mononuclear 
phagocytic activity in ET shock. 

Methods Seven pigs were immunized over 5 days by increasing 
doses of atoxic ET from Rhodopseudomonas sphaeroides (group 
T) and compared with six control animals (group C) before 
induction of an ET shock with a continuous ET challenge of 
Salmonella friedenau at 250ngkg h~. Phagocytosis was 


measured by flow cytometry, demonstrating ingestion of apso- 
nized fluorescent Escherichia coli. A commercial test kit 
(Phagotest; Orpegen, Heidelberg, Germany) was used for the 
tests. < 








Results 
Immunization period 
Be (days) ET shock {h} 
1,2 3 4 5 1 3 6 9 n 





C 679 715 631 670 — 459 723 554 210 — 
T 532 639 529 438 — 294 683 617 743 703 











ion The functional assessment of mononuclear cells of 
ET-tolerant animals revealed an increase in phagocytic activity 
compared with control animals which resulted in a significantly 
higher survival rate (P = 0-05). 


nd enoxaparin enhance endotoxin-induced 
rosis factor z production in human monocytes 


mann, M. Miller, L. E. Gordon and H. €. Polk 
Institute of Surgical Research, University of 
ouisville, Kentucky, USA 


Background The ability of heparin to bind antithrombin [H and 
to inhibit. the coagulation cascade is widely used in clinical 
practice. Heparin has other potentially important properties, 
such as binding to various proteins (e.g. fibronectin, heparin 
binding protein or chemokines) or to leucocyte receptors (e.g. 
selectins} and could be used as a pleiotropic immunomodulator. 
It was hypothesized that heparin and enoxaparin (low molecular 
weight heparin) would alter the effect of another potent 
immunomodulator, endotoxin (lipopolysaccharide; LPS), which 
induces release of tumour necrosis factor (TNF) z from 
monocytes.” 

Methods Monocytes from five healthy donors were isolated by 
density gradient centrifugation and stimulated for 24h with 













heparin -1000 ug ml’, enoxaparin 0-1-1000 n2¢ mi and 
nlt. Monoclonal anti-CD14 antibody (MY4 10 ug 


LPS 10 ng1 
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ml~' or isotype-matched immunoglobulin G control was used to 
assess the role of CD14 blockade. TNF-x release was measured 
by enzyme-linked immunosorbent assay. 

Results Initial dose—response studies demonstrated that heparin 


at more than 10ugml"' and enoxaparin 1000 ug mi 
significantly increased LPS-induced TNF-« release. Subsequent 
blocking studies confirmed that heparin is more potent than 
enoxaparin in enhancing LPS-induced TNF-z release. Blockade 
of CD14 inhibited the effect of LPS as well as the effect of 
heparin and enoxaparin in enhancing LPS-induced TNF-a 
release. 

Conclusion Heparin and enoxaparin enhance LPS-induced TNF- 
x release from isolated monocytes. This immunomodulatory 
effect is stronger for heparin than for enoxaparin and may be 
biologically important in patients with sepsis with increased LPS 
levels. Binding of LPS to CD14 on monocytes is the important 
initial mechanism to induce TNF-x release from monocytes, 
because blockade of CD14 inhibited both the effect of LPS and 
the enhancing effect of heparin and enoxaparin. 


Postoperative wound infection rate after hernia repair: a 
European study 


M. Cainzos, F. Lozano, I. Pulay, T. Hau, L. Dominioni 
and I. Sayek, Hospital General de Galicia, Santiago de 
Compostela, Spain 


Background This was a prospective controlled study of wound 
infection after hernia repair in five European countries: Spain, 
Hungary, Germany, Italy and Turkey. 

Methods The period of the study was from 1 February to 30 
April 1996 and included patients aged 18 years or more. The 
study determined wound infection rates in all abdominal wall 
and incisional hernia repair surgery and established the value of 
antibiotic prophylaxis in cases of hernia repair with a mesh. In 
these cases, cephazolin, in a single 1-g dose, was administered 
during induction of anaesthesia. For analysis the computer 
program ‘Surgery’ was used. Some 229 surgical patients were 
included of mean age 55-9 years; 76-9 per cent were male and 
23-1 per cent female. In all, 213 patients were submitted to 
elective surgery and 16 to emergency operation. There were 
three epigastric hernias, 16 umbilical, seven femoral, 159 
inguinal, 40 incisional and four others. 

Results Sixteen (7-0 per cent) patients developed postoperative 
wound infections: ten superficial and six deep, Fifteen (6-9 per 
cent) of the 216 patients submitted to clean surgery developed 
wound infections, and one of 11 who had clean-contaminated 
surgery. There were no statistical differences between staff 
surgeons and residents. In 107 patients the duration of operation 
was less than Ih and the rate of wound infection was 5-6 per 
cent; in 93, the duration was between 1 and 2h and the infection 
rate was 7-3 per cent; and in 24 the duration was over 2h and 
three patients developed a wound infection. The greatest rate of 
wound infection occurred in umbilical hernias (two of 16); the 
rate was 6-9 per cent for inguinal and two of 40 for incisional 
hernia repair. In 20 patients a mesh was placed and antibiotic 
prophylaxis was used; one of these 20 patients developed a 
wound infection compared with 7:2 per cent of 209 patients in 
whom hernia repair was done without a mesh. Thirty patients. 
received antibiotic prophylaxis, of whom two developed wound 
infections; of the 199 patients who did not receive antibiotic 
prophylaxis 14 (7-0 per cent) developed wound infections. The 
mean duration of the postoperative period was 5-3 days in 
patients without wound infection and 6-3 days in patients with 
infections; there were no deaths. 
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Prospective randomized double-blind clinical study of 
perioperative immunonutrition 


L. Gianotti, M. Braga, A. Vignali, G. Radaelli, G. Mari 
and V. di Carlo, Department of Surgery, University of Milan, 
Milan, italy 


Background It has been shown that perioperative immuno- 
nutrition upregulates the immune response, improves gut oxygen 
metabolism and modulates the inflammatory response after 
surgery. This trial evaluated the use of perioperative immuno- 
nutrition to improve outcome after major abdominal operations. 
Methods Some 206 patients with gastric, pancreatic or colorectal 
cancer were randomized in a double-blind fashion to receive 
Oeither a formula enriched with arginine, w-3 fatty acids and 
RNA (group E; n= 102) or a control tsonitrogenous, isocaloric, 
enteral diet (group C: 2 = 104). Seven days before surgery the 
patients drank 1 litre per day of either the control or enriched 
diet. Postoperative jejunal infusion with the same diet began 6h 
after surgery and continued for 7 days after operation. Twenty 
patients were withdrawn from the study; six were not compliant 
with the preoperative diet and 14 underwent palliative surgery 
for intraoperative evidence of metastatic disease. 

Results The two groups were comparable for preoperative, age, 
sex, weight, Karnofsky index, nutritional parameters, haemo- 
globin, type and duration of surgery, blood loss and rate of 
transfusion. Fifteen of the 186 patients who underwent curative 
surgery had an anastomotic dehiscence (five in the enriched 
group, ten in the control group). Some 171 patients were valid 
for evaluation (85 in group E and 86 in group C). There were no 
deaths in group E and one patient died in group C (P not 
significant). The rate of postoperative infection was 11 per cent 
(nine of SS patients) in group E and 26 per cent (22 of 86) in 
group C (P= 0-004). Mean(s.d.) duration of antibiotic therapy 


and 12-9(4-6) days in group C (P = 0-01). 
Conclusion Perioperative immunonutrition improved outcome 
in patients with cancer undergoing major surgery. 


The battle against methicillin-resistant Staphylococcus 
aureus: ‘search and destroy’ can work in a high-prevalence 
region 

H. van Goor, E. J. van Nieuwenhoven and A. Vass, 
Departments of Surgery and Medical Microbiology, 
University Hospital Nijmegen, Nijmegen, The Netherlands 


Background In the Netherlands, the proportion of methicillin- 
resistant Staphylococcus aureus (MRSA) among S. aureus isolates 
is flow (b5 per cent) despite an increase in neighbouring 
countries during the past decade. Since 1989 a nationwide 
guideline has been followed, which is based on the principles of 
‘search and destroy. The mainstay of this guideline is that 
patients who potentially carry MRSA, predominantly those who 
are transferred from foreign countries, are strictly isolated in a 
single room with hospital staff wearing a mask, cap, gown and 
gloves. Screening cultures are taken from the nose, throat, 
perineum, skin lesions and wounds (sputum if present and urine 
in the event of a catheter) of these patients, and interventions 
such as surgery are postponed, whenever possible, until the 
results of cultures are known. This guideline is criticized because 
of its failure rate and high costs. 

Methods From a 5-vear retrospective survey this guideline has 
been evaluated. 

Results Between January 1992 and September 1997, 1803 
samples were taken from 363 patients for screening of MRSA. In 
355 patients, who appeared to be MRSA negative, a total of 
1459 cultures was taken, mean 4 (range 4-76) cultures, whereas 
in eight patients who appeared to be MRSA positive a total of 
344 cultures was taken, mean 43 (range 4-169) cultures. Some 
165 {45 per cent) were surgical patients; 25 per cent of the 
patients were treated in the outpatient clic. The eight MRSA- 
positive patients (trauma four, respiratory insufficiency two, 


cerebral haemorrhage one, urological disorder one) had to be 
treated clinically with vancomycin. All of these patients were 
transferred from a hospital in a foreign country and fulfilled the 
criteria for MRSA screening according to the guideline. In this 
S-year period, no culture from other hospital patients revealed 
MRSA. The cost for MRSA-negative patients was $36 000. The 
costs of cultures, preventive measures and antibiotic treatment in 
the eight MRSA-positive patients were more than twice as high. 
Conclusion The prevalence of MRSA in a Dutch university 
hospital is low. A nationwide guideline of ‘search and destroy’ in 
a European region of high MRSA prevalence is highly effective 
and seems to be cost saving. Screening programmes for MRSA 
would benefit from identification of so-called MRSA-free 
hospitals. 


Sex and genetics as new determinants in sepsis 


J. Schroder, V. Kahlke, K. H. Staubach, P. Zabel and 
F. Stuber, Departments of Surgery, Universities of Kiel and 
Lubeck, and Department of Anaesthesiology, University of 
Bonn, Benn, Germany 


Background The prognosis of sepsis has been found to be 
genetically determined, with a high mortality rate in patients who 
are homazygous for the tumour necrosis factor (TNF) B2 allele. 
In animal studies sex differences relate to hormonal and 
immunological changes which are associated with an increased 
susceptibility to sepsis in males. 

Methods The prognostic value of sex and genetic determination 
was evaluated in 51 patients (19 women) with surgical sepsis. In 
a subgroup of patients (7 = 18) TNF gene polymorphism was 
determined in relation to sex. There were no differences between 
the men and women with respect to age (mean age 56 years for 
women, 53 years for men), and cause and severity of sepsis. The 
predominant causes of sepsis were peritonitis and necrotizing 
pancreatitis, 

Results The prognosis of sepsis was significantly different in 
women compared with men. Twenty-four of 33 men and five of 
19 women died in hospital (P<0-01, log rank test). Some 40 per 
cent of patients who were homozygous for the TNFB2 allele died 
while one-third of patients who were heterozygous (7NFB1// 
TNFB2) survived. Of 12 men in whom genomic polymorphism 
was studied, seven died. Six of these non-survivors were homo- 
zyzous for the TNFB2 allele. Both female patients who died were 
homozygous as well. 

Conclusion Sex differences could be confirmed in human sepsis 
with a significantly improved prognosis for women. Genetic 
determination in female and male patients homozygous for 
TNFB2 was associated with poor prognosis. Because of their 
prognostic importance, sex and genetic screening should be 
regarded as important determinants in further sepsis studies. 


Intestinal intramucosal pH is the pivotal indicator of 
mucosal damage in goal-directed therapy of endotoxin 
shock 

T. Sautner, M. Riegler, P. Gotzinger and R. Fugger, 
Department of General Surgery, University of Vienna, 
Vienna, Austria 


Background ‘Goal-directed’ therapy of patients with septic shock 
has been frequently advocated to avoid end-organ damage and 
has been focused at haemodynamic parameters and variables of 
oxygen transport. More recently intramucosal pH (pH,) obtained 
by tonometry has been introduced but its value as an indicator of 
mucosal integrity in septic shock is uncertain. 

Methods Nineteen pigs were infused with 250yugkg™! 
Escherichia coli endotoxin over 30 min and thereafter subjected 
to fluid resuscitation to maintain postcapillary wedge pressure at 
pre-endotoxin levels. Four animals received fluid only while 
three groups of five animals each underwent additional 
catecholamine therapy either to maintain mean arterial pressure 
(MAP) above 70 mmHg by individual doses of adrenaline (group 
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E) or noradrenaline (group NE) or to increase cardiac output 
(CO) by a constant infusion of dopexamine 7ugkg ` (group 
DX). After induction of anaesthesia. catheters were introduced 
into the carotid artery and jugular vein for haemodynamic 
measurements, and drug and fluid delivery. CO was obtained 
using a thermodilution artery and the portal vein, and a catheter 
was inserted into the portal vein. The pH, was obtained by a 
tonometer balloon in the sigmoid. Animals underwent therapy 
for 4h. At the end of the experiment specimens of ileal and 
colonie mucosa were taken, processed and subjected to 
morphometry after haematoxylin and eosin staining. Damage to 
the mucosa was defined as disruption of the epithelial layer and 
was documented as a percentage of the investigated surface. 
Results Therapy led to a maintenance of MAP above 70 mmHg 
at 4h in groups E and NE. CO was significantly increased to a 
mean(s.d.) of 137(7) per cent in groups E, NE and DX at 4h. 
pH; was decreased in all groups by 35-94 per cent. Mean 
mucosal damage ranged from 4 to 46 per cent depending on the 
group. Regression analysis of the impact of the variables MAP, 
CO, arterial oxygen content, mixed venous saturation and pH, at 
4h on percentage of ileal mucosal damage showed significance 
only for pH, (r= — 1-1, P=0-01). When the relative drop of pH, 
from baseline to 4h was introduced as a variable, significance 
was established also for damage to the colonic mucosa (7 = 0-67, 
P<(: 

Conclusion pH, is the pivotal independent indicator of Gamage 
regarding disruption of the intestinal mucosa and potential 
sequelae in endotoxin-induced shock. Therefore maintenance or 
improvement of pH, should be given priority over other 
therapeutic goals. 





Production of interleukin 6 and monocyte chemo- 
attractant protein by the human peritoneum during 
abdominal surgery in vivo and in vitro 

J. Riese, C. Denzel, M. Zowe, W. Hohenberger and 
W. Haupt, Department of Surgery, University Erlangen- 
Nuremberg, Germany 





Background Major abdominal operations as well as peritonitis 
lead to an increase of various cytokine concentrations in plasma, 
The peritoneum is a potential source of cytokines. The pro- 
duction of interleukin (IL) 6 and monocyte chemoattractant 






protein (MCP) 1 by the peritoneum in vivo during elective major 
abdominal operations was investigated. In addition the reaction 


of the peritoneum to bacteria or lipopolysaccharide (LPS) was 
tested in vitro. 

Methods A small chamber (inner volume 500 yl) was fastened to 
the patient’s parietal peritoneum, covering an area of 3-1 cm. 
During the operation (at least 5h), the chamber was perfused 
with buffered electrolyte solution (2 ml h~t) and the perfusate 
was collected hourly. For in vitro culture, a small piece (10 cm) 
ritoneum was excised, placed across the wells of 4 








microtitre plate, fixed by means of the plate cover and subse- 
quently incubated with culture medium containing LPS or whole | 
bacteria (Escherichia coli) for 5h. The culture supernatants and 


perfusate’ samples were assayed for IL-6 and MCP-i 
concentrations by enzyme-linked immunosorbent assay. 

Results Production of IL-6 and MCP-1 started within the first 
hour. IL-6 was released thereafter constantly (mean(s.d) 
90(50) pg em~*h~') during the whole of the procedure, MCP-1 
secretion increased from 66(26) pg cm `° during the second hour 
to 237(199) pg cm”? during the fifth hour. Peritoneum cultured 





with LPS or bacteria released amounts of IL-6 and MCP-1 that | 


were significantly higher (6175(3515) and 3758(2457) pg 
cm~? h~?) than those of the corresponding control samples. 
Conclusion The peritoneum reacts to surgical procedures with 


production of IL-6 and MCP-1. These are mediators that partici- 


pate in the initiation of an inflammatory process. Moreover, it Is 
able to upregulate its mediator production in the presence of 
Gram-negative bacteria or LPS. Modulation of the cytokine 
production of the peritoneum may offer treatment options for 
inflammatory processes in the abdomen. 
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Nitric oxide production mediates cytokine-induced 
inhibition of hepatocyte gluconeogenesis and protein 
synthesis 


J. Arias-Dias, A. del Real, N. Villa, C. Garcia-Carreras, 
J. Calatayud, E. Vara and J. L. Balibrea, Department of 
Biochemistry, School of Medicine, and Department of 
Surgery, Hospital San Carlos, Madrid, Spain 


Background Cytokines are thought to play an important role in 
the hepatocellular dysfunction that occurs during sepsis, and they 
have been implicated in the regulation of the nutritional state. 
The signal transduction mechanisms by which cytokines exert 
their effects have not been elucidated fully. Several studies have 
shown that nitric oxide is produced in large amounts in vitro by 
hepatocytes following exposure to septic stimuli. The aim of this 
study was to investigate a possible mediation by nitric oxide and 
guanosine 3',S’-cyclic monophosphate (CGMP) of the effect of 
cytokines on gluconeogenesis and protein synthesis by isolated 
rat hepatocytes. 

Methods Cells were isolated by the collagenase perfusion 
method and cultured for 24h before making the following 
additions: tumour necrosis factor (TNF) z, interleukin (IL) 1, the 
nitric oxide donor morpholinosydnonimine (SIN-1), N-nitro-t- 
arginine (NAME), aminoguanidine (AG), 8-bromo-cGMP, 
methylene blue and combinations thereof. After that, cells were 
cultured for another 60min or 24h. Protein synthesis was 
determined as the incorporation of ['*C]leucine in proteins, and 
gluconeogenesis as the glucose production from ['*C]alanine. 
Results Both TNF-z and IL-1 decreased the [C]leucine 
incorporation into proteins (mean(s.d.) 1-60(0-12) and 1-00(0-09) 
versus 2°95(0-13) nmol per 10° cells per 60 min for TNF-x and IL- 
| respectively versus controls; n= 11, P<0-01) and the synthesis 
of glucose (10-81(0-94) and 10-87(1-44) versus 14-50(1-50) nmol 
per 10° cells per 24h, n=11, P<0-05), which were also 
diminished by SIN-1 (0-79(0-09) versus 2-95(0-13) nmol per 10° 
cells per 60 min and 8-46(1-30) versus 14-50(1:50) nmol per if 
cells per 24h respectively; n= 11, both P<0-01). The cytokine 
effect was accompanied by an increase in nitric oxide synthesis 
(199-1(6-9) and 214-7(9-2) versus 134-4(7-4) pmol per 10° cells per 
24 h for TNF-s and IL-1 respectively versus controls; n = 11, both 
P<O01) and cGMP (0:95(0-14) and 0-96(0-11) versus 
(-56(0-04) pmol per 10° cells per 24 h; n = 11, P<0-01) and lipid 
hydroperoxide (1-97(0-14) and 2-02(0-15) versus 1-12(0-07) nmol 
per 10° cells per 24 h; n = 11, P<0-01) cell content. Both NAME 
and AG were able to reverse all these effects. 

Conclusion The generation of nitric oxide may mediate the 
inhibition of protein synthesis and gluconeogenesis caused by 
cytokines in rat hepatocytes. 


The surgeon’s impact on the abdominal compartment in 
abdominal sepsis 


A. Billing, H. Winter, W. Steines, M. Jochum and F. W. 
Schildberg, Department of Surgery, LMU Munich, Klinikum 
Grosshadern, Munich, Germany 


Background Rapid and efficient surgical management of 
abdominal sepsis is known to be critical for outcome in peri- 
tonitis. Little, however, is known about the impact of surgery on 
the pathophysiological environment in the abdominal cavity or 
whether cytokines can be washed out. 

Methods In 19 patients with diffuse peritonitis intra-abdominal 
cytokines (interleukin (IL) 6 and IL-8), phagocyte lysosomal 
enzymes (elastase, cathepsin B, myeloperoxidase) and functional 
enzymes (opsonins, antithrombin IH (AT-IH)) were followed 
during and after operation (48 h). A second group of 13 patients 
underwent staged laparotomy. In these patients the same 
variables were examined and compared. 

Results Lysosomal enzymes as well as cytokine levels were raised 
about 1000-fold in the initial peritonitis exudates. Intra-abdomi- 
nal lavage resulted in a profound but very short-lasting reduction 
of these parameters. By 2h later, concentrations were back to 
almost the original values and then decreased slowly over 2 days, 
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but only when surgery was successful. The same pattern was 
found in purulent exudates drawn in etappenlavage operations. 
The levels of the above variables stayed high until obvious 
clearance of the abdominal cavity was obtained. The concen- 
tration of opsenins and AT-IH in peritoneal exudates was about 
60 per cent that of patients’ sera but in purulent exudates a 
distinct deficit in protein function was found. Only in clear 
exudates did protein activity match the protein concentration. 

Conclusion Surgery in peritonitis resulted in a very short-lasting 
washout of mediators of inflammation followed by a profound 
relapse. A slow decrease of these parameters could be observed 
after 48 h if the source of the peritonitis had been eradicated. It 
is concluded that the main benefit of staged laparotomy is the 
supervision of source control rather than the effect of lavage. 


Translocation of bacteria and endotoxin to mesenteric 
lymph nodes and the inflammatory consequences 


U. Schoffel, R. Amberg, R. Harling, R. Schandel, K. Pelz 
v. Specht and E. Farthmann, Departments of Surgery, 
Bacteriology and Legal Medicine, University of Freiburg, 
Freiburg, Germany 


Background Translocation of intestinal bacteria to mesenteric 
lymph nodes (MLNs) has been documented in humans in a 
variety of circumstances, yet its clinical significance remains to be 
established. Depending on the underlying disease, reported 
translocation rates range between 0 and 70 per cent. To correlate 
translocation with local and systemic responses, the translocation 
of bacteria and endotoxin to MLNs, the inflammatory response 
within the MLNs and respective systemic effects were investi- 
gated in a series of patients with carcinoma of the caecal region. 
Methods Two lymph nodes were removed from the right colonic 
mesentery of each patient before resection. The presence of 
bacteria in the lymphatic tissue was determined by either 
bacteriological culture methods or DNA preparation 


(polymerase chain reaction (PCR)}. Determination of local and 
systemic inflammatory responses was performed by analysis of 
inflammatory mediators in plasma and MLN supernatants, and 
by immunohistochemistry. 

Results Living bacteria (mostly staphylococci) were detected by 
culture methods in seven of the ten patients and in nine of 20 
lymph nodes. PCR revealed traces of Enterobacteriaceae in four 
of ten patients and in six of 20 MLNs. There was no detectable 
bacteraemia. Endotoxin (more than 0-1 pg ml”') was found in the 
plasma of seven patients (median 0-65 pg ml”') and in nine 
MLNs (median 7 pg per 25 mg) of five patients. Only in four 
patients was endotoxin detected simultaneously in MLNs and 
plasma. Gram-negative MLN cultures correlated with endotoxin 
concentrations in MLN homogenates. However, bacteriological 
data and endotoxin concentrations did not correspond to local or 
systemic concentrations of inflammatory mediators (tumour 
necrosis factor x, interleukin (IL) 6, IL-8, IL-10, CD14). 
Conclusion From these results it may be concluded that trans- 
location of bacteria and endotoxin to the MLN level occurs in a 
large majority of patients with caecal carcmoma. This, however, 
may be without clinical significance since detectable inflam- 
matory reactions did not correspond to the degree of 
translocation, neither at the local nor at the systemic level. 
Additionally, there may be considerable variations in inflam- 
matory reactions and the extent of contamination by bacteria and 
endotoxin between different lymph nodes from a single patient. 


Control of the use of prophylactic antibiotics in surgery in 
Belgium 

J. P. Sion, M. Bossens and H. Goossens, University of 
Antwerp, Antwerp and INAMI/RIZIV, Brussels, Belgium 


Background The prophylactic use of antimicrobial agents in 
surgery is widespread practice. Different scientific organizations 
have published guidelines for the prophylactic use of antibiotics. 
Recently the degree of adherence to guidelines and real practice 
was studied in Belgium. In 11-4 per cent of the operations for 


which prophylaxis is indicated, it was not given. Prophylaxis was 
given in 55-6 per cent of the operations in which it was not 
indicated; 15 per cent of courses exceeded 2 days. To stimulate 
the use of guidelines and control the dispensing, a budget based 
on surgical intervention was introduced. 

Methods A multidisciplinary group of experts, using leading 
guidelines, indicated for all surgical interventions the theoretical 
need for antimicrobials and the best choice of product(s). In 
Belgium, antimicrobials used in hospitals are reimbursable. 
Patient-based hospital listings, describing details of surgical inter- 
ventions and drugs administered, must be sent to the paying 
insurance company. The price setting of reimbursable drugs is 
the responsibility of the Ministry of Economic Affairs. As a 
consequence, the price is fixed. Using the list compiled by the 
multidisciplinary group, administrators calculated, for each inter- 
vention, the amount of money necessary for appropriate prophy- 
laxis. 

Results It was decided to finance hospitals for the antimicrobial 
prophylaxis using a fixed budget linked to the surgical inter- 
vention. For registration reasons, it was decided to divide the 
total budget to a first fixed 75 per cent of the budget linked to 
the surgical fee and to a second part being 25 per cent of the 
reimbursable price of all antimicrobials given during a 3-day 
perioperative period. 

Conclusion This strategy was introduced by law in Belgium in 
May 1997. Many local working groups discussed thoroughly the 
introduction of this new strategy. To optimize further the rules 
and the application, a national working group was set up. In 
many hospitals, guidelines on the prophylactic use of anti- 
microbial agents have been updated. In general, many hospital 
pharmacists observe an important reduction in prophylactic anti- 
microbial use. No data are available concerning the probable 
improvement in quality. 


Prognostic peritonitis model: validation of a score 

based on control of an infective focus in patients with 
postoperative peritonitis 

A. Rohrborn, C. Ohmann, O. Potreck and C. Ebener, 
Department of General and Trauma Surgery, Heinrich Heine 
University, Dusseldorf, Germany 


Background Severe cases of peritonitis have a high associated 
mortality rate. In terms of decreasing resources there is an 
urgent need to identify patients at high risk for complications. 
None of the common scoring systems includes information on 
intraoperative control of the septic focus, although this is con- 
sidered the most important single factor for outcome prediction. 
The peritonitis prediction model (PPM) identified patients at 
risk more accurately than other scores. The score was validated 
by applying it to a cohort of patients with postoperative 
peritonitis and at high risk for postoperative complications. 
Methods From October 1994 to October 1997 patients with 
postoperative peritonitis were followed prospectively. Abscesses 
were included when open surgical drainage was necessary. 
Besides demographic data, details of underlying disease, con- 
comitant disease, preoperative duration of symptoms, source of 
peritonitis, bacteriology, mode of repair, preoperative and post- 
operative organ failure, septic and non-septic complications, and 
circumstances of death were recorded. Score values were 
calculated from the data using the PPM method (Acute 
Physiology Score+ 1/2  age+3%number of concurrent 
diseases + 25 (if infective focus unresolved) + 3 x Goris Multiple 
Organ Dysfunction score on postoperative day 1). 

Results There were 55 patients with peritonitis, of whom 16 
died. With the cut-off point of a score of less than 55 points, only 
one of 24 patients died in the low-risk group and 15 of 31 in the 
high-risk group. In contrast, when Acute Physiology And Chronic 
Health Evaluation (APACHE) H was used, with a cut-off point 
of below 10 points, three of 24 patients in the low-risk group 
died and 18 of 31 patients in the high-risk group survived. There 
was only one patient with an uncontrolled infective focus in the 
low-risk group as defined by PPM while there were eight of these 
in the low-risk group for APACHE H. In the low-risk group after 
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PPM there were 0-18 infectious complications per patient and in- 
risk group the mean was 1-1. In groups identified by. 





the high-r 
APACHE score the values were 0-44 and 0-93. 








attention: on a subgroup of patients with a 50 per cent risk of 
fatal outcome. Postoperative infectious complications are pre- 


dicted as well for the high-risk group. The accuracy of PPM is. 


iin to that of APACHE H. 


Contribution of leptin to the metabolic response to sepsis 


. Carlson, M. Saeed, R. A. Little and M. H. Irving, 
Depart ent of Surgery and North Western Injury Research 
Centre, University of Manchester, Manchester, UK 









Background Leptin, a protein secreted by adipose tissue, has 
metabolic effects similar to sepsis, producing an increase in rest- 
ing energy expenditure (REE) and anorexia. Since leptin secre- 
tion has been shown recently to be induced by endotoxin the 
ave examined whether the metabolic effects of Sepsis 
ttributable to increased plasma leptin concentration. 
Twenty adult patients with abdominal sepsis (sepsis 
27, median 16) were studied within 96h of admission 
ared with 20 healthy control subjects. Fasting REE and 
sulin, cortisol and leptin concentration were measured 
t calorimetry and radioimmunoassay respectively. Fat 
7M) was measured by anthropometry. 

Results, EE, FM and cortisol concentration were significantly 
greater in patients with sepsis than healthy controls but fasting 
a insulin and leptin concentrations were not. 
































Control Septic 
REE (kcal kg FFM"! day!) 30-243) 36727" 
D 15-5(9-4) 23-442)" 
6:6(2°9) 8415-3) 
250(151) 540(172)* 
Leptin (ng ml ty 705-2) 696-1) 
Values: are mean(s.d.). "P< 001. 

Leptin concentration correlated significantly with FM in 
controls (7 = 078, P<0-001) and patients with sepsis (= 0- i: 
P<0- but the slope of the line relating the variables wa 
significantly lower in sepsis (F = 1-62, t= 2-34, P< (05). cept 


ion also correlated significantly with fasting plasma 
insulin concentration i in controls (r= 0-67, P< 0-001) and patients 
with sepsis (r= 0-55, P< 0-05). 

Conclusion Sepsis is not associated with increased plasma leptin 
concentration, either in absolute terms or relative to FM. Leptin 
is unlikely to play a primary role in the metabolic effects of 
human sepsis. 





Cytok 
cells 


P. Kinnaert, B. Bouronville and J. P. De Wilde, Hépital 
Erasme, Brussel s, Belgium 


production by human peritoneal mesothelial 


Background It has been demonstrated previously that mono- 
layers of human peritoneal mesothelial cells (HPMCs) are able 
to release various cytokines after stimulation with heat-killed 
micro-organisms, suggesting that these cells play an active role in 
abdominal inflammatory reactions. In a normal setting, HPMCs 
are in contact or in close vicinity with other cell types (macro- 
phages, fibroblasts, lymphocytes, other white blood cells) which 
also release inflammatory mediators when they are activated. 
This study determined the eae of thes se mediators | on the 





various compounds and stimulated with heat-kilied E. coli. Some 


ion Postoperative peritonitis is one of the most lethal 
ions in abdominal surgery. The PPM is able reliably to. 
patients at low risk for complications, thus focusing. 
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24h later, the concentration of interleukin (IL) 6, IL-8, 


RANTES and monocyte chemoattractant protein (MCP) 1 was 
measured in the supernatants by enzyme-linked immunosorbent - 








assay. 
Results 
Cytokine production 
IL-6 IL-8 RANTES MCP-1 
TNF-a (0-1-1-0 ng ml’) Ta Ta Ts Ta 
{FN-« (1 x Oo units ml” ) Ta 0 Ts Ta 
IFN- (1 x 10 units ml!) TQ Ts Ta 
IL-10 (500 ng mi") 0 0 0 0 
Indomethacin (01-5 ugm) 0 0 0 0) 
Zymosan (i mg ml!) 0 0 t 0 





TNF, tumour necrosis factor; IFN interferon. T, Increase; 4, 


decrease; a, additive effect; s, synergistic effect; 0, no effect 


Conclusion These data demonstrate that the production of cyto- 
kines by HPMCs stimulated by E. coli may be enhanced by some 
mediators secreted by cells present in the abdominal cavity. They 
suggest that prostaglandins secreted by HPMCs do not influence 
the output of IL-6, IL-8, RANTES and MCP-1. Z ymosan, which 
has a protective effect in experimental peritonitis, selectively 
decreases RANTES secretion. Together with the experiments 
conducted with interferons, this result indicates that it is 
theoretically possible to alter the cellular composition of an 
intraperitoneal inflammatory reaction. Whether this is beneficial 
remains to be investigated. 


Bi-allelic Ncol polymorphism within the tumour necrosis 
factor locus and its association with the prognosis and 
outcome of patients with sepsis 
Th. Maseizik, B. Schluter, U. Mittelkotter, H. B. Reith 
au A. Thiede, Department of Surgery, University of 
Wurzburg, Wurzburg, and Institute for Clinical Chemistry 
and Laboratory Medicine, University of Munster, Munster, 
Germany 


Background Tumour necrosis factor (TNF) x plays a central role 
in the pathophysiology of sepsis, septic shock and multiple organ 
failure. These host reactions are associated with increased TNF 
levels in the circulation, presumably due to increased TNF pro- 
duction. 
Methods In a group of patients with sepsis, a bi-allelic Ncol 
TNF-£ po lymorphism was studied and correlated to TNF plasma 
level, TNF p55 receptor level, outcome and the incidence of 
multiple organ failure. 
Results Patients homozygous for the allele TNFB2 displayed 
higher multiple organ failure scores than heterozygous (TNFB1/ 
TNF ®2) patients. 
Conclusion It remains to be elucidated in future studies whether 
monitoring of genetically influenced differences in cytokine gene 
regulation may be useful for preoperative selection or patients at 
high risk in septic situations for intensive monitoring or prophy- 
lactic treatment. Moreover it might be used to select patients for 
clinical trials utilizing anti-TNF strategies. 


Postoperative fever and outcome in major surgery 


R. G. Heemken, E. E. Forster and T. Hau, Nordwest- 
Krankenhaus Sanderbusch, Sande, Germany 


Background This study determined whether fever is a predictor 
of outcome after major abdominal and thoracic surgery. 

Methods A retrospective chart review of 179 patients who 
underwent major surgery (oesophagectomy, pneumonectomy, 
gastrectomy or colectomy) was performed. Demographic data, 
the operation performed, the nature of the underlying disease, 
transfusion requirements, daily temperature and white cell count 
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on the first 7 days after operation were recorded. Fever was 
defined as a temperature above 38-4°C. 

Of the 179 patients 53 (29-6 per cent) developed fever and 126 
(70-4 per cent) did not. The mortality rate in the first group was 
23 per cent (12 of 53) and in the second group 4-0 per cent (Ave 
of 126). The overall mortality rate was 9-5 per cent (17 of 179). 
Logistic regression analysis showed that fever on days 5, 6 and 7 





after operation was an independent predictor of outccme 
(P<0-05, P< 0-05 and P<0-01 respectively). 
Results 
a ad he a 
Deaths 
All No fever Fever pr 
Elective Sof 133 3ọf103 5 of 30 OA 
procedures (6-0) (2:9) (17) 
Thoracic 4 of 71 | of 58 3 of 13 
6) (2) (23) 
Upper 3 of 24 lof 15 2of9 
gastrointestinal (12) (7) (22 
Lower | of 38 l of 30 Qof$ 
gastrointestinal (3) (3) (0) 
Emergency 9 of 46 2 of 23 7 of 23 B.S. 
procedures (20) (9) (30) 
All l7of179 5 of 126 20f53 <0-001 


(9-5) (4-0) (23) 
PAEH ATEAN AAA OAL Aa LEALL ANONN AA AANEREN LAA in an AAN m a 
Values in parentheses are percentages. *y? test: n.s.. not 
significant 
ee aa a E a 
Mean temperature (°C) 


NAIA TARAA i Marra mrar ar a thr 


Day 5 Day 6 Day 7 
Survivors 37-2 37-4 37-i 
Non-survivors 379 38-0 384 
P* < 0-005 <0] < 0-905 


“Mann-Whitney U test 


The most common causes of fever were pneumonia (14 patierts), 
organ space infection (nine), urinary tract infection (eight) and 
wound infection (four). 

Conclusion Fever in the late postoperative course (days 5-7 
after operation) is an independent predictor of outcome ater 
major abdominal and thoracic surgery. 


Effect of continuous plasma filtration coupled with 
sorbent absorption in a model of Gram-negative sepsis 

P. Bisagni, L. Gianotti, C. Tetta, M. Braga, R. Giardino, 
M. Fini and V. Di Carlo, Department of Surgery, University 
of Milan, Rizzoli Institute, Bologna, Italy 


Background The treatment of Gram-negative sepsis is challeng- 
ing. No clinical treatment has been shown to improve survival 
significantly. This study evaluated outcome and removal of 
mediators of sepsis using continuous plasma filtration (CP) 
coupled with sorbent absorption (SA) in a single-shot endotexin 
model. 

Metheds New Zealand White rabbits were divided into four 
groups: CP only (group 1; 2 = 10); CP + endotoxin (0-05 mg per 
kg body-weight) (group 2; n= 20); CP+SA (group 3: n= 9); 
and CP + SA + endotoxin (group 4; n = 19). The sorbent device 
was composed of Amberchrome resin. Animals were treated for 
180 min. Blood and plasma samples were obtained at 0, 60, 90, 
120 and {80min for determination of endotoxin, bioacive 
tumour necrosis factor (TNF) æ and white blood cell (WBC) 
count. Mean arterial pressure (MAP) was monitcred 
continuously and the 7-day mortality was recorded. 

Results Mean(s.d.) endotoxin level was 1-1(0-9) ng ml"! in group 
2 versus 0-6(0-4)ngmi-' in group 4. TNF at 90min was 
12017) units ml"! in group 2 and 26(39) units ml! in group 4. 


WBC count at 60min was 3-4(1-6), 1-7(0-3), 4-9(0:5) and 
23(0'8) perl in groups 1, 2, 3, and 4 respectively (P< 0-05, 
group 2 versus all). MAP at 60 min was 59(9), 36(10), 58(12) and 
SI(11) mmHg in groups 1, 2, 3 and 4 respectively (P< 0-05, 
group 2 versus all). The mortality rate was 30, 75, 16 and 21 per 
cent in groups 1, 2, 3 and 4 respectively (P< 0-05, group 2 versus 
all). Regardless of the type of treatment, the mean endotoxin 
level in surviving animals was lower than that in dying animals 
(O-5(0-4) versus 131-0) ng ml-!; P< 0-05). 

Conclusion In this model of Gram-negative septic shock, the use 
of CP + SA significantly reduced the mortality rate. This effect 
may be mediated by the ability of the sorbent device to absorb 
endotoxin. This treatment also effectively counteracted the 
endotoxin infusion-mediated hypotension and leucopenia. 


Hyaluronic acid solution decreases the healing of colonic 
anastomoses in rats with bacterial peritonitis 


M. M. Reijnen, B. M. de Man, V. A. Postma, Th. 
Hendriks and H. van Goor, Department of Surgery, 
University Hospital Nijmegen, Nijmegen, The Netherlands 


Background Hyaluronic acid (HA) reduces postsurgical 
adhesion formation. A reduction in intra-abdominal adhesion 
and abscess formation has been demonstrated in a rat peritonitis 
model using a 0-4 per cent HA solution. Prevention of adhesion 
formation might have adverse effects on the healing of fresh 
bowel anastomoses in normal individuals whereas the opposite is 
suggested for anastomotic healing in an infected environment. 
The influence of two HA agents on the healing of colonic ana- 
stomoses in normal rats and rats with bacterial peritonitis was 
investigated. 

Methods In 72 male Wistar rats the caecum was dissected, 
ligated and punctured once at the antimesenteric site with a 
19-G needle. After operation rats received one intramuscular 
dose of gentamicin 6mgkg™'. Twenty-four hours after 
laparotomy the abdomen was reopened and the caecum was 
resected. The descending colon was dissected and transected 
3cm proximal to the peritoneal reflection and an end-to-end 
anastomosis was performed (peritonitis group). In 60 male 
Wistar rats an end-to-end anastomosis of the colon was 
performed (control group). Animals in both groups were 
randomized to receive either a HA/carboxymethyl cellulose film 
(Seprafilm) (1 x 2 cm wrapped around the anastomosis and 2 x 2 
under the midline incision), 8 mi 0-4 per cent HA solution 
(Sepracoat) or nothing (control subgroup). Half of the animals 
in each group were killed on day 3 and half on day 7 after 
Operation, and the anastomosis was resected without 
adhesiolysis. Bursting pressures and breaking strengths were 
measured. Adhesions and abscesses were scored semiquanti- 
tatively. 

Results During the experiment 11 rats died in the peritonitis 
group (15 per cent) and one rat in the control group (2 per 
cent). There was no significant difference in mortality rate 
between subgroups. In all subgroups both bursting pressures and 
breaking strengths were significantly higher on day 7 than day 3 
(P=0-0001). On day 3 bursting pressures were significantly 
higher in rats with peritonitis compared with control rats in the 
HA/CMC subgroup (P=0-01) and the control subgroup 
(P= 0-006) and not in the subgroup treated with HA solution. 
On day 7 there was no significant difference in bursting pressure 
between rats with peritonitis and controls. On both day 3 and 
day 7 rats with peritonitis treated with HA solution tended to 
have lower bursting pressures compared with untreated rats with 
peritonitis (159(17) versus 190011) mmHg and 283( 17) versus 
31507) mmHg, P not significant). There was no significant 
difference in breaking strengths measured at both time points 
between groups and subgroups. The lowest rate of intra- 
abdominal adhesions and abscesses was found in rats treated 
with the 0-4 per cent HA solution. 

Conclusion Early healing of colonic anastomoses is enhanced in 
rats with bacterial peritonitis. This effect seems to be diminished 
by intraperitoneal treatment with HA solution. 
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Effect of carbon dioxide pneumoperitoneum on 
endotoxaemia, bacteraemia and interleukin 6 levels 

H. Mersin, I. Sayek, D. A. Onat, D. Guc and S. Tuncer, 
Department of General Surgery, Hacettepe University, School 
of Medicine, Ankara, Turkey 


Background Increased intra-abdominal pressure during laparos- 
copy may lead to bacteraemia and dissemination of infection. 
This study determined the effect of carbon dioxide pneumo- 
peritoneum on endotoxaemia, bacteraemia and interleukin (IL) 
6 levels in an animal model of intra-abdominal infection. 
Methods Some 120 Swiss-Albino mice were divided into five 
experimental groups. Group 1 received a high intraperitoneal 
bacterial inoculum, consisting of a mean(s.d.) of 1-2(0-3) x 10° 
colony forming units (c.f.u.) per mi followed by laparotomy for | 
and 2h in subgroups 3A and 3B respectively. Group 2 received 
a low intraperitoneal bacterial inoculum consisting of 
1-:2(0-3) x 10° cfu. ml“! followed by laparotomy for 1 and 2h in 
subgroups 2A and 2B respectively. Group 4 received an identical 
bacterial inoculum followed by carbon dioxide pneumo- 
peritoneum for 1 and 2h in subgroups 4A and 4B respectively. 
Group 5 received no bacterial challenge and was subjected to 
carbon dioxide pneumoperitoneum for 1 and 2h in subgroups 
SA and $B respectively. Blood samples were taken at 30 and 
60 min for measurement of plasma endotoxin levels and blood 
cultures, and at 60 min for IL-6 determination. 

Results Endotoxin levels at 30 and 60min were significantly 
higher in subgroup 3B compared with 1B (P=0-007, P= 002). 
The differences in plasma endotoxin level at 30 and 60min 
between other subgroups were not significant. There was no 
difference in serum IL-6 levels between all subgroups. There was 
a significant difference only in positive blood cultures at 60 min 
in subgroup 2A versus 4A (P = 0-007). The differences in positive 
blood cultures between other subgroups were not Significant. 
Conclusion The results of this study suggest that preumoperi- 
toneum during severe intra-abdominal infection may aggravate 
endotoxaemia depending on the severity of infection and the 
duration of pneumoperitoneum. 








Gastric tonometry, cytokines, anaesthesia and 
complications after colorectal surgery 

FG. Bergin, P. A. Mallinder, P. Royle, E. A. Garbett and 
D. J. Leaper, Professorial Unit of S urgery, North Tees 
General Hospital, Stockton-on-Tees, UK 


Background The value of gastric tonometry, and interleukin (1L} 





60 (86-240) min; P<0-01), less blood 
loss (median 710 (range 200-2235) versus 1325 (250-2725) ml: 
P<()-05), better pain relief (83 versus 37 per cent; P<0-02) and 
a tendency to return home earlier. There was a Steady rise in 
TNF-x levels after operation but IL-6 concentration peaked on 
the first postoperative day. Only IL-6 levels predicted posf- 







on Plasma levels of IL-6 can predict surgical 
tions after elective colorectal surgery. Gastric tonometry 
elpful, which probably reflects good intraoperative 
tic practice. 





was ul 
anaesth 


Differential T helper 1 cell cytokine synthesis of human 
memory (CD45RO) versus naive (CD45RA) T cells 
following major burn trauma BS 
S. Zedler, E. Faist, G. H. von Donnersmarck and F. W. 
Schildberg, Department of Surgery, University of Munich 
and Burn Centre, Community Hospital Bogenhausen, a 
Munich, Germany 

Background Based on patterns of expression of CD45 isoforms, 
T celis can be divided into functionally distinct and largely 
reciprocal subpopulations. The CD45RA-positive subset identi- 
fies primary (naive) T cells, while CD45RO cells are considered 
to be mostly primed (memory) T cells. It was hypothesized that 
under stressful conditions an excessive release of CD45RA- 


Results 


NE NNN CL LTO LU AAA CTA OSL NA aaa aa 


Percentage of cytokine-positive cells 





T cell subset Cytokine Day 1 Day 5 Day 7 Control 

ce A aa ae EE ae e aa A 
CD4/45RO  IFN-y 21-7(2-1)  20-0(1-2)£ 17-918) 26°6(1-°5) 
CD4/435RA  IFN-y 2-2(0-3)F = 2-4(0-5)* 3308) 100-2) 
CD8/45RO  IFN-y 41-4(7-3) 38-455)  41-1(5-2) 39-5(3-5) 
CD8/45RA IFN-y 16-0(3-7)¢ 16:5(3-3)£ 158(36)t 560-6) 
CD4/45RO IL-2 33-9(2-8)  35-5(7-4)  33-5(8-4) 38°9(2:2) 
CD4/45RA IL-2 8:3(1-4)% 15:6(6-7) — 26-7(7-6)* 14-8(1-4) 
CD8/45RO H-2 16:3(5-8) 25:3(8-2)*  26-7(7-6)* 97% 1-6) 
CD&8/4SRA IL-2 631-8)" 18-6(10-2)*  10-7(1-8)+ 1-4(0-4) 
neater erent ett 
Values are mean(s.d.). *P<0-05, +P<0-01, £P<0-001 versus 
contral 





Conclusion These data demonstrate that helper (CD4 positive) 
as well as cytotoxic (CD8 positive) (naive) T cells (CD45RA 
positive) are capable of enhancing their IFN-y synthesis under 
traumatic stress compared with those of healthy blood donors, 
while the IFN-y response of the memory subtype (CD45RO 
positive) was diminished (CD4 positive) or remained unchanged 
(CDS positive). The predominantly affected cellular source of 
IL-2 following burn trauma has been shown to be the CD8- 
positive CD45RA-positive lymphocyte. Further analysis of these 
data revealed that an augmented percentage of CD45RA- 
positive IL-2 and IFN-y producing cells (compared with that in 
survivors) is predictive for non-survival after trauma. It is con- 
cluded that cytoplasmic T cell cytokine analysis represents a 
valuable screening method to predict biological aberrations and 
catastrophes. 


Immunosuppressive effects of glycine on cytokine 
production of lipopolysaccharide-stimulated human blood 
monocytes 


A. Spittler, C. Reissner, N. Manhart, R. Fuegger, G. Boltz 
and E. Roth, Surgical Research Laboratories, University of 
Vienna, Vienna, Austria 

Background Monocytes play a central role in both specific and 


non-specific immunity against bacterial, viral and fungal infec- 
tion. The non-essential amino acid glycine (GLY) has been 
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shown to be protective against endotoxic shock in the rat. Since 
little is known about the influence of GLY on cytokine pro- 
duction by human monocytes, the role of GLY on monocytes 
from healthy donars was examined i vitro and ex vivo. 

Methods Monocytes were isolated from 500ml heparinized 
blood of healthy donors by counterflow centrifugation at a purity 
of about 85-95 per cent and cultured in RPMI 1640 medium 
with various concentrations of GLY (0, 0-13 (physiologica’ con- 
centration), 2, 5 and 10 mmol!°'). To prevent cell activation 
monocytes were preincubated in Teflon dishes for 40h. After- 
wards monocytes were stimulated with lipopolysaccharide : LPS) 
lug ml-'; supernatants were collected after 1, 6, 12, 24, 4% and 
72h and measured for tumour necrosis factor (TNF) z and 
interleukin (IL) 10 by enzyme-linked immunosorbent assay. 
Whole blood assays (blood from healthy donors) were perfermed 
using heparinized vacutainer tubes. Blood was preincubated for 
6h with GLY (plasma concentration 1 and 2mmoll”') and 
subsequently treated with LPS lug ml”! Supernatants were 
analysed for TNF-x, IL-6 and IL-10 after 1, 3, 6 and 12h of LPS 
treatment. 

Results Stimulation of purified monocytes with LPS led to 
maximum production of TNF-x after 6 h which was dose depend- 
ently reduced by increasing the GLY concentration in the culture 
medium (2 mmol} °, ~40 per cent; 10 mmol lt, — 89 per cent, 
P<O01), The effect of IL-10 after LPS stimulation was time 
dependent. A high GLY load caused an increased IL-10 
production (+304 per cent) 6h after LPS stimulation, but 
blocked IL-10 production after 24h (~-56 per cent) after LPS 
stimulation. In a similar manner, whole blood LPS stimulation 
reduced TNE-x concentration (P<0-01) as well as IL-f tevel 
(P<0-05) with GLY 2mmoll' by 3h. IL-10 production was 
significantly enhanced 6 h after LPS stimulation (P < 0-05). 
Conclusion These data demonstrate that GLY affects cytckine 
production of monacytes in the direction of immunosuppression, 


Preoperative immunotherapy with interleukin 2 and 
infective complications in colorectal surgery 


A. Nespoli, F. Brivio, P. Gramazio, M. Castolid and 
G. Gariboldi, Thizd Surgical Clinic, Universita degli Stuci of 
Milano, San Gerardo Hospital, Monza, Italy 


Background The immunological response Is essential in zon- 
trolling postoperative infections and normal repair of surgical 
wounds, It is necessary to increase the immune response in 0aco- 
logical colorectal sargery in the hope of controlling neoplastic 
cells and reducing infective complications which are frequert in 
this kind of surgery. The incidence of infective complications was 
evaluated in patientis undergoing elective colorectal surgery with 
or without preventive treatment with interleukin (IL) 2. Patients 
with occlusion, perforation and bleeding, second tumours, past 
or present steroid taerapy and patients older than &0 years were 
excluded. 

Methods In the treated group there were 40 patients, of mean 
age 603 (range 36~-80)years. IL-2 immunotherapy was 
9000000 units twice a day for 3 days in the preoperative perod. 
The control group included 73 consecutive patients, of mean age 
65-6 (range 36-80) years, undergoing elective surgery in the 
same period but without immunological therapy. All patients 
received the same intestinal preparation and prophylaxis with 
cefoxitin. 

Results There was one postoperative death from stroke in the 
treated group and no surgical deaths in the control group. There 
were a number of infective complications after surgery. One of 
40 patients in the IL-2 group developed sepsis (pelvic infection) 
and five (7 per cent) of 73 in the control group (one associated 
with complete anastomotic wound leakage and three with intra- 
peritoneal sepsis). One of 40 in the IL-2 group developed a 
wound infection (the patient with sepsis) and 12 (16 per cent; of 
73 in the control group (P =0-0032). One of 40 patients in ‘he 
IL-2 group suffered anastomotic leakage of radiological but aot 
clinical significance and two (3 per cent) of 73 in the control 
group fone associated with sepsis). Other associated infectiens 


were four of 40 versus seven (10 per cent) of 73 in the lungs and 
three of 40 versus four (5 per cent) of 73 in the urinary tract. 
Conclusion IL-2 is a specific T lymphocyte growth factor, 
although it induces secretion of other cytokines in a cascade 
sequence which involves all the immune cells and particularly the 
macrophage. This activation has a positive role in tissue repair 
and infection control. The only real risk is an overproduction of 
IL-6 and tumour necrosis factor by the activated macrophage 
which induces multiorgan failure syndrome. With the IL-2 
dosage currently used and in the authors’ clinical experience this 
possibility is theoretical, while a significant reduction in surgical 
infection occurs. 


Imaging experimental intra-abdominal abscesses with 
technetium-99m-PEG-liposomes and technetium-99m- 
HYNIC-immunoglobulin G 


M. M. P. J. Reijnen, E. Th. M. Dams, W. J. G. Oyen, 
O. C. Boerman, G. Storm, P. Laverman, J. W. M. van 
der Meer, F. H. M. Corstens and H. van Goor, 
Departments of Nuclear Medicine, Surgery and Internal 
Medicine, University Hospital Nijmegen, Nijmegen, and 
Utrecht University, Utrecht, The Netherlands 


Background Rapid and accurate localization of intra-abdominal 
infection remains a challenging problem for nuclear imaging 
techniques. Two newly developed technetium-99m-labelled 
agents, technetium-99m-PEG-liposomes and technetium-99m- 
HYNIC-immunoglobulin (Ig) G, have shown excellent imaging 
of experimental focal infection, but have not yet been studied in 
the detection of abdominal abscesses. Liposomes are particularly 
attractive, as they offer the opportunity for targeted drug 
delivery. The performance of these two agents was studied in a 
rat model of intra-abdominal infection; gallium-67-citrate was 


quantitatively. 

Results Some 85 per cent of rats showed intra-abdominal 
abscess formation. Abscesses were clearly delineated by the three 
agents from 4h after injection. Liposomes, IgG and gallium-67 
all showed high absolute uptake in the abscess (mean(s.d.) 
2:3(0-3), 2-8(0-3) and 2:8(0-4) per cent ID g`’ respectively), and 
did not differ significantly. Focal uptake of all three 
radiopharmaceuticals correlated well with the severity of 
inflammation (for liposomes r= 0-65, P<0-03; for IgG r=0-61, 
P<0-05; for gallium-67 r= 0-73, P< 0-02). 

Conclusion Technetium-99m-labelled PEG-liposomes and tech- 
netium-99m-HYNIC-IgG show high focal uptake in experimental 
intra-abdominal abscess, similar to the standard agent gallium- 
67. The uptake correlated well with macroscopic inflammation. 
The lower radiation exposure and more favourable physical 
properties of technetium-99m make labelled liposomes and IgG 
attractive agents for imaging abdominal infection. In addition, 
PEG-liposomes could be valuable in the treatment of abdominal 
inflammation by enhanced local delivery of incorporated drugs. 


Correlation between antithrombin III levels and outcome 
and severity of diffuse peritonitis 


A. Woltmann, C. Eckmann, K. H. Staubach and H. P. 
Bruch, Department of Surgery, Medical University Lubeck, 
Lubeck, Germany 


Background Coagulopathy is a frequent complication in diffuse 
peritonitis. Endotoxin initiates the coagulation cascade. Subse- 
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quently, the consumption of anticoagulative factors leads to 
severe coagulopathy and plays a major role in septic organ 





cent (APACHE II day 1), and 74, 56 and 56 per cent (SSS day 
1) respectively. The lowest AT-HI levels were 52 per cent in 
survivors and 45 per cent in non-survivors (P< 0-05), and for the 
above-mentioned severity groups 55, 49 and 47 per cent (MPI), 
53, 48 and 42 per cent (APACHE H day 1), and 61, 49 and 44 
per cent (SSS day 1) respectively. The differences between the 
SSS and APACHE H groups with scores of less than 20 and 
greater than 30 were significant (P<0-05). The respective AT-HI 
values were measured before substitution. 

ion These results indicate that there are correlations 
between AT-III levels, and outcome and severity of peritonitis. 











Shoemaker criteria as a prognostic marker for 
postoperative morbidity and mortality 

M. Poeze, G. Ramsay, J. W. M. Grieve and J, Takala, 
Department of Surgery, Academic Hospital Maastricht, 
Maastricht, The Netherlands and Department of intensive 
Care Medicine, Kuopio University Hospital, Kuopio, Finland 


Methods In a prospective study, patients undergoing abdominal, 
non-vascular surgery were screened before operation for the 








the number of Shoemaker criteria present using log 
lysis, Cox multiple regression analysis, and receiver- 





MOF 
tively. 
Conclusion The Shoemaker criteria can be used as a quick 
preoperative prognostic marker for identification of high-risk 
surgical patients. However, no clear relation exists with the 
severity scores during the first 24 h after operation. 


e were 0-308 (P<0-001) and 0-305 (P <0-001) respec- 


Treatment of Candida peritonitis 
P. Kujath, C. Boos and C. Eckmann, Department of 
Surgery, Medical University Lubeck, Lubeck, Germany 


Background Candida peritonitis is a severe disease with a high 
associated mortality rate. The management of these critically iH 
patients is still a matter of debate. 

Methods Since 1980 all patients with diffuse peritonitis were 
treated by daily relaparotomy and abdominal lavage. During 
surgical intervention, aspirates of fluid and samples of perk 
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toneum were obtained. The clinically suspected diagnosis of 
invasive mycosis was verified by histological examination. 
Patients received either fluconazole (initially 800 mg followed by 
400 mg daily) or amphotericin B and flucytosine (0-5-1 mg per 
kg body-weight). At the time of infection of the first four 
patients effective antimycotics were not available. The course of 


infection was followed from peritoneal samples taken during — | 


relaparotomy. 

Results Some 265 patients with diffuse peritonitis were treated. 
The infection was caused by Candida spp. in 19 cases (7-1 per 
cent). The mean(s.d.) age of these patients was 59-4(24-8) years; 
there were 11 men and eight women. Seventy-nine abdominal 
lavages were performed. The isolates were C. albicans (n = 13), 
C. tropicalis (n=3), C. glabrata (n=2) and C. pulcherrima 
(n = 1). Antifungal treatment included application of fluconazole 
(n= 9) or amphotericin B and flucytosine (n = 6). Resolution of 
infection occurred in 15 cases. Four patients did not receive 
antimycoties. Eight patients survived. 

Conclusion A deep invasive mycosis of the abdominal cavity can 
be resolved by aggressive surgical intervention in combination 
with antimycotic substances. Treatment with fluconazole is as 
effective as application of amphotericin B and flucytosine. The 
substantially reduced general condition of the patients leads to 
high mortality rates despite resolution of infection. 


Surgical treatment of acute purulent mediastinitis 


A. E. Krein, K. Neukam and O. Elert, Department of 


Cardiovascular and Thoracic Surgery, Wurzburg University, 
Wurzburg, Germany 


Background Purulent mediastinitis can occur as a complication 
of oropharyngeal and cervical infections or after open heart 
surgery. Delayed diagnosis and inadequate drainage are the main 
causes of a high published mortality rate (up to 50 per cent). 
Methods The primary management of purulent mediastinitis in 
this institution includes partial or complete sternotomy, with- 
drawal of all foreign bodies, radical debridement of the 
mediastinum and, if necessary, revision of the pericardium and 
pleural space. A massive dose of broad-spectrum antibiotics is 
given and modified according to the microbiological results. The 
second step of treatment is an open programmed irrigation with 
daily revision and debridement. Intensive care monitoring and 
ventilation are needed. 

Results During a period from 1986 to 1996 11 patients (nine 
men; aged from 24 to 71 years) with purulent mediastinitis were 
treated. Aetiology was a descending necrotizing mediastinitis 
because of oropharyngeal infection in five cases and there were 
six postoperative infections after open heart surgery (coronary 
artery bypass graft, aortic valve replacement). Microbiological 
features included Streptococcus spp., Staphylococcus aureus, 
Staphylococcus epidermidis, Candida albicans, Enterobacter spp. 
and nocardiosis. Intensive care unit stay was from 2 days up to 
6 months. Four of the 11 patients died. One patient died from 
myocardial infarction with low cardiac output syndrome and 
three patients developed multiorgan failure due to generalized 
Sepsis. 

Conclusion Active surgical intervention can improve the clinical 
outcome of patients with purulent mediastinitis. Unfortunately, a 
high mortality rate remains and mediastinitis is still a life- 
threatening condition. 


Computed tomography: a vital adjunct in the management 
of complex postoperative abdominal sepsis 


C. A. Harris, D. A. Nicholson and I. D. Anderson, 
Intestinal Failure and Nutrition Unit, Hope Hospital, 
Salford, UK 


Background Clinical diagnosis of complex postoperative 
abdominal sepsis is made difficult by previous surgery and by 
complications such as organ failure, line sepsis, fistulas or malnu- 
trition, but it is established that recovery is unlikely if abdominal 
sepsis continues. This unit provides a national tertiary referral 
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service for these patients. A 2-year prospective evaluation of tae 
use of routine admission abdominal computed tomography (CT) 
to detect previously unidentified abdominal sepsis is reported. 
Methods Early abdominal CT with gastrointestinal contrast en- 
hancement was performed in 32 instances in 28 patierts 
admitted to the unit with suspected abdominal sepsis from 
October 1995. Median patient age was 49 (range 22-75) years 
and 26 fulfilled Bone’s criteria for sepsis. CT identified 
abdominal collections in 21 of 32 instances but failed in five of 
32; in the latter cases collections were detected at laparotomy 
performed for failure of conservative treatment. After six of 32 
scans patients were treated conservatively with success. 

Results Immediate radiological drainage was performed wth 
clinical benefit in 11 of 21 cases and surgical treatment was 
necessary only in a further five of 21 patients in whom rado- 
logical drainage was not appropriate (multiple or inaccessible 
collections). In five of 21 cases, small superficial collecticns 
connected to draining fistulas were managed conservatively. CT 
revealed radiologically drainable abdominal collections on three 
of 31 occasions in patients who did not satisfy the Bone crite-ia 
for sepsis. 

Conclusion Abdominal CR detects previously unrecognized 
collections in two-thirds of patients transferred for further 
management of the complications of abdominal surgery: radio- 
logical drainage is sufficient in a majority of these. A low 
threshold for CT and drainage should be maintained in patieats 
following complicated abdominal surgery. 


in vitro improvement of transendothelial migration of 
polymorphonuclear neutrophils in patients with cirrhosis 
by granulocyte colony stimulating factor 


C. Fiuza, B. Herrera, M. Salcedo, G. Clemente and J. M. 
Tellado, Surgical Infections Unit, HGU Gregorio Maranen, 
Madrid, Spain 


Background Patients with cirrhosis present with a high incidence 
of bacterial infections. They have a deficient cell influx towards 
infective sites. This study assessed neutrophil adhesion and trans- 
endothelial migration in vitro and evaluated the possible 
immunostimulatory effect of granulocyte colony stimulating 
factor (G-CSF). 

Methods Polymorphonuclear neutrophil (PMN) adhesion and 
transendothelial migration was studied in patients with cirrhosis 
(n= 14) and healthy controls (n = 14) using the microvascelar 
endothelial cell line HMEC-1. PMNs were isolated from whole 
blood by density gradient centrifugation and labelled with the 
fluorescent dye BCECF-AM. For adhesion assays, 10° PMNs per 
well were co-incubated for 1h with resting or tumour necrosis 
factor (TNF) a-stimulated HMEC-} cells. Unattached cells were 
removed and the number of adherent PMNs per well was ca‘cu- 
lated with a microtitre plate fluorimeter. For migration experi- 
ments, 2 10° PMNs were added into a Transwell system cver 
TNF-z-stimulated endothelium and allowed to migrate for 2h in 
response to FMLP in the lower chamber. Then, transmigreted 
PMNs were harvested and counted. G-CSF 100ng ml” was 
added to neutrophils at the start of the assay and was present 


throughout, 
Results Mean(s.d.) neutrophil adhesion was increased in 
patients with cirrhosis compared with controls to both res:ing 


(18-9(7-2) xX 10° versus 10-8(3-0) xX 10° PMNs per well: P< 0-01 ) and 
TNF-z-stimulated (27-7(7-1) x 10° versus 18-6(6-1) x 10° PMNs 
per weil: P< 0-01) HMEC-1 cells. G-CSF significantly increzsed 
PMN adhesion in controls but not in patients with cirrhesis, 
Neutrophil transendothelial migration was decreased in patients 
with cirrhosis (36-5(15-5) x 10° PMNs per well) compared with 
controls (60-2(23-3} x 10° PMNs per well) (P<0-01). G-CSF 
significantly enhanced neutrophil transmigration both in patients 
with cirrhosis (44-4(17-7) x 10° PMNs per well) and in heaithy 
controls (71-5(27-3) x 10° PMNs per well) (P <0-01). 

Conclusion G-CSF enhances neutrophil transendothelial mæra- 
tion in patients with cirrhosis despite having no effect on neutro- 
phil adhesion. This suggests that G-CSF is able to increase 


neutrophil recruitment into local infective sites in these patients. 


Type II diabetes intensifies the response to intestinal 
ischaemia—reperfusion 


J. Arias-Diaz, J. C. Garcia-Perez, A. Cortes, P. Gonzalez, 
E. Vara and J. L. Balibrea, Departments of Biochemistry, 
Surgery and Research Unit (Hospital San Carlos), UCM, 
Madrid, Spain 


Background It has been shown that granulocytes isolated from 
diabetic patients display a greater degree of activation than those 
from non-diabetics. In addition, both type I and type II diabetes 
are associated with increased lipid peroxidation and higher levels 
of circulating adhesion molecules. Neonatal streptozotocin 
(STZ) administration in rats leads to mild insulin deficiency in 
adults with normal blood glucose levels, and is accepted as a 
model of type H diabetes. In this study possible differences in 
the systemic release of some inflammatory mediators after 
intestinal ischaemia—reperfusion (I-R) between control and type 
IT diabetic rats were investigated. 

Methods STZ 0 or 30 mg kg’ was injected into Wistar rats on 
the day of birth. Two-month-old animals, both control and type 
H diabetic (normoglycaemic), were randomly separated into two 
groups. Group | rats underwent a 60-min period of gut 
ischaemia by clamping the superior mesenteric artery. Five 
minutes after reperfusion, rats were killed and plasma samples 
were obtained from portal vein (PV), and infrahepatic (THC) 
and suprahepatic (SHC) cava. Group 2 rats underwent sham 
operation. Nitric oxide was measured as NO; and NO; by the 
Griess reaction. Lipid hydroperoxides (LPO) were determined 
spectrophotometrically using a commercially available kit. 
Tumour necrosis factor (TNF) x, 75-kDa receptor (TNF-R2), 
60-kDa receptor (TNF-R1) and intercellular adhesion molecule 
(ICAM) | were measured by enzyme-linked immunosorbent 
assay. 


rats versus undetectable in control rats; n= 10), TNF-R1 
(0-179(0-024) versus 0-023(0-011) ng mi (IHC); 0-233(0-032) 
versus 0-033(0-005) ng ml! (SHC);  @206(0-034) versus 
(-039(0-023) ng ml“! (PV); n= 10, all P<0-05) whereas TNF-R2 
did not differ between groups. Both TNF-x and nitric oxide 
plasma levels were higher in SHC than in IHC and PV after 
I-R, pointing to the liver as an important source for both 
mediators, 

Conclusion Pre-existing type H diabetes intensifies the inflam- 
matory response after intestinal I—R. 


Kinetics of tumour necrosis factor x, interleukins 1 B, 6, 8 
and 10, phospholipase A, and neopterin in surgical treat- 
ment of diffuse peritonitis: results of bedside monitoring 


A. Hunsicker, L. Wilhelm, D. Lorenz, J. Petermann and 
W. Weissenhofer, Departments of Surgery, University of 
Greifswald, Germany and Rudolfinerhaus Wien, Austria 


Background This study evaluated cytokine and mediator kinetics 
during primary and scheduled surgical interventions in treatment 
of patients with diffuse peritonitis to establish bedside moni- 
toring. 

Methods Eleven patients with necrotizing pancreatitis (median 
Ranson score 7 (range 6-8)) and one patient with postoperative 
peritonitis underwent 19 operations combined with preoperative 
intraoperative and postoperative sequential blood sampling. 
Serum concentrations of tumour necrosis factor (TNF) 2, inter- 
leukins (ILs) 1%, 6, 8 and 10, neopterin and phospholipase A, 
(PLA.) were measured. 
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Results Detectable ETX concentrations were less than 
4 units ml! in all measurements; the highest values were found 
before operation. TNF-« concentration increased at sine to 
a median (interquartile range) of 58-5 (28-2-92-8) pg ml“! with a 
similar postoperative course (538 (10-0-1040) pg ym . I-1f 
level rose at operation to 15-6 (3-6-17 8) pg ml! (P< 0-05). IL-6 
was increased in all postoperative samples, and was maximal 
after 3-5 h (1327 (550-2020) pg mit; P<0-05). High levels of IL- 
8 were seen at operation after 15h (72 (43-142) pg mi! 
P<0-05) | and 2h (121 (55-157) pg ml’; P<0-05) and IL-8 
expression increased again after operation to a maximum (183 
(72-299) pgm’; P<0-05) after 35hb. IL-10 showed a 
prope peak level (49-7 (6-9--168-0) pg ml `°} and at oper- 
ation was 22:6 (118-898) pg ml’ (P<005). PLA, was patho- 
logically high continuously, but not significantly so. a 
showed highest concentrations (720 (35-0-86-2) nmol}: 
P<0-05) during operation. Rescheduled operation appeared to 
have no influence on long-term cytokine course. Some 12h 
before operation IL-6 correlated with Acute Physiology And 
Chronic “Health Evaluation (APACHE) H score (r= (b55, 
P<0-05). Significant correlations were found between TNF-x 
concentration and IL-6 expression (r= 0-67, P< 0-01). IL-6 level 
correlated. significantly with IL-8 expression (r= 0: 67 P<0-O1). 
There were correlations between IL-10 expression and IL 6 
centration (r=0-95, P<0001) and IL-8 oa {r = 0-63, 
P<0-02} Early intraoperative (first 15 min) IL-10 level corre- 
lated with IL-6 expression (r= 0-96, P<0-001). After 30 min, IL- 
8 level correlated with IL-6 expression (r=061, P<005) and 
IL-20 values (r= 0-64, P<0-05). The correlation between IL-6 
concentration and IL-10 expression persisted into the early 
postoperative period (3 min) (r=0-94, P<O-001). In the third 
hour after operation TNF-x values correlated with the time span 
of operation (r=0-63, P<0-05). There was a prolonged 
correlation between IL-8 concentration and IL-10 expression 
(r = 0-60, P< 0-03). 

Conclusion In the surgical treatment of critical care patients, 
established scoring systems like APACHE H can be supple- 
mented with the response of the proinflammatory and anti- 
inflammatory activities of cytokines. Bedside monitoring based 
on cytokines could be established in daily clinical routine. How- 
ever, because of the financial and personal costs, interdisciplinary 
and multicentre cooperation is necessary. 











Experimental study of the effect of nitric oxide inhibition 
on mesenteric blood flow and interleukin 10 levels in 


k. 


endotoxir 


n challenge 
À. Baykal, B. Kavuklu, A. Iskit, O. Guc, G. Hascelik and 
I. Sayek, Department of General Surgery, Hacettepe 
Univ ersity School of Medicine, Ankara, Turkey 








Background The effects of two nitric oxide synthase (NOS) 
inhibitors, L-NAME and aminoguanidine (AG), on mesenteric 
. ow Rhee _and interleukin ee 10 levels in 






animals were injected with ‘AG 20 mg ae LLN AME 20 me nie 
or saline. At 20 min saline was injected into half of the animals 
and LPS 10 mg kg~! was injected into the other half. At 140 min 
a perivascular Doppler ultrasonic probe was placed around the 
superior mesenteric artery to measure MBF. Following this, 
blood samples were drawn for measurement of IL- 10 levels. In 
the post-treatment group, at 0h LPS 10mg kg ` or saline was 
injected. | ‘At 20min, AG 20mg kg‘, L-NAME 20 mgkg | or 
saline was injected. At 120 min, the procedures described above 
were repeated. 

Results In both pretreatment and post-treatment groups LPS 
significantly decreased MBF in the saline group (P<0-001 and 
P<0-0002 respectively). Both NOS inhibitors were effective in 
preventing this decrease, administered as either pretreatment or 
post-treatment when compared with corresponding saline groups 
(P<0-05 for any combination). Post-treatment with either NOS 
inhibitor. did not prevent the decrease when compared with the 
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saline—saline group (P= 0-0069 versus LPS-AG and P=0-0015 | 
versus LPS-1-NAME) whereas pretreatment was also effective — 
(P<0-05 for both). In both pretreatment and post-treatment 
groups LPS significantly increased IL-10 levels compared with 
those in the corresponding saline groups (P <0-05 for any combi- 
nation). In the pretreatment groups, comparison of LPS groups 
showed that the mean IL-10 level in the saline-LPS group was- 
significantly lower than that in the t-NAME~LPS group 
(P=0-011). In the post-treatment animals there was no signifi- 
cant difference between the three LPS groups. 

Conclusion NOS inhibition before LPS challenge prevents the 
subsequent decrease in MBF and increases IL-10 levels, but 
inhibition after LPS challenge is not effective. L-NAME is more 
powerful in increasing IL-10 levels than AG, 





Adrenaline tolerance and endotoxin tolerance 
differentially modulate serum cytokine levels to 
lipopolysaccharide challenge in a murine model 


A. Baykal, V. Kaynaroglu, G. Hascelik, I. Sayek and 
Y. Sanac, Department of General Surgery, Hacettepe 
University School of Medicine, Ankara, Turkey 


Background Cytokines are the primary mediators of sepsis syn- 
drome. Adrenaline tolerance increases survival in endotoxic 
shock models. In this study, the effect of adrenaline and endo- 
toxin tolerance on major cytokine levels in lipopolysaccharide 
(LPS) challenge was determined. 

Methods Adrenaline tolerance was developed by injecting 
adrenaline 0-01 mg kg’ to Swiss albino mice, gradually increas- 
ing the dose to 2 mg kg™' over 5 days. Endotoxin tolerance was 
developed by injecting saline for 4 days and LPS 1 mg kg”! on 
the fifth day. Control animals were injected with saline for 
5 days. Some 72h after completion of injections, saline was 
injected into half of the animals in each group and LPS 
20 mg kg) into the other half. Peak serum levels of tumour 
necrosis factor (TNF) x, (IL) 1f, IL-6, IL-10 and IL-12 were 
assayed and compared. 

Results LPS injection significantly raised the levels of all the 
cytokines studied in the control and adrenaline-tolerant animals 
(P<0-05 for any cytokine). TNF-z, IL-6 and IL-10 levels were 
significantly lower in endotoxin-tolerant animals than in saline 
controls after LPS challenge (P<0-05 for any cytokine). 
interestingly, adrenaline-tolerant animals had significantly higher 
levels of TNF-x, IL-6 and IL-12 than saline controls in response 
to LPS challenge (P<0-05 for any cytokine). Neither adrenaline 
tolerance mor endotoxin tolerance induced a significant change in 
IL-1 levels in response to LPS (P > 0-05 for any combination). 
Conclusion Adrenaline tolerance primes for an exaggerated 
release of TNF-z, IL-6 and IL-12 in response to LPS challenge, | 
demonstrating the anti-inflammatory and immunosuppressive 
roles of adrenaline. Anti-inflammatory effects are not mediated 
through increased IL-10 release. Endotoxin tolerance selectively 
modulates cytokine release. The results also suggest that IL-1f 
might have different regulatory mechanisms than the other cyto- 
kines studied. 


Effects of extracorporal endotoxin removal on liver 
haemodynamics in a porcine sepsis model 


M. Schindi, U. Windberger, D. Falkenhagen, R. Resch, 
B. Paul, H. Bergmeister, K. Kaczirek, R. Auer, T. 
Sautner, R. Fugger and U. Losert, Centre of Biomedical 
Research and Department of Surgery, University of Vienna, 
Vienna, Austria 


Background Endotoxin-induced activation of macrophages fol- 
lowed by release of cytokines and inflammatory mediators has 
profound effects on liver blood flow and microvascular perme- 
ability. Disturbance of liver blood circulation is one of the major 
events aggravating the early phase of sepsis. This study investi- 
gated the effects of extracorporal bacterial endotoxin absorption 
(microsphere-based detoxification system, MDS) on liver blood 
circulation in a porcine sepsis model. 
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Methods In 14 Landrace pigs (mean body-weight 24 kg), 
bacterial endotoxin (Escherichia coli \ipopolysaccharide (LPS) 
20 ug kg h7!) was infused intravenously over 3h. Liver haemo- 
dynamics were determined by measurement of portal venous 
blood flow, hepatic and porta! vascular pressures and liver 
surface microcircelation (laser Doppler flowmetry). Liver portal 
vascular resistance was calculated. LPS levels in hepatic venous 
and arterial blood were determined using Limulus amoebocyte 
lysate. In animals in the therapy group (7 = 8), an extracorporal 
endotoxin absorption system based on macroporous cefulose 
beads with immobilized polyethyienimine (MDS) was used to 
remove LPS from the circulation. 

Results LPS infusion resulted in an initial increase in portal 
vascular resistance of 26-1 per cent with a simultaneous drop in 
portal venous blood flow and liver surface microcirculation to 
85-5 and 62-2 per cent of baseline respectively (P< 0-05). Over 
time, a recovery of portal venous blood flow and hepatic naicro- 
circulation was found above baseline until the end of the experi- 
ment. The initial drop and the following increase in portal 
venous blood flow and liver microcirculation were more pro- 
nounced in the control group compared with the MDS g-oup. 
Endotoxin plasma values from arterial and venous blood samples 
varied widely during LPS infusion in the control and MDS group 
with marked reduction in the latter. 

Conchasion Bacterial endotoxaemia led to a profound disturb- 
ance of liver haemodynamics, characterized by a biphasic alter- 
ation in liver vascular resistance and surface microcirculetion. 
Extracorporal endotoxin elimination by MDS _ attenuated 
endotoxin-induced changes in local liver microcirculation 
possibly by reducing the LPS-mediated inflammatory response. 


Abstracts of posters 


Supplemental perioperative oxygen administration 
increases subcutaneous oxygen tension 


O. Plattner, R. Fugger, F. Tayefeh, O. Akca, F. Lackner, 
C. Arkilic, A. Kurz, D. L Sessler and H. Hopf, 
Departments of Anaesthesia and Surgery, University of 
Vienna, Vienna, Austria and University of California, San 
Francisco, California, USA 


Background Surgical wound infections are common and serous 
perioperative compiications. The major defence against surgical 
pathogens is oxidative killing by neutrophils. Consequently, the 
incidence of infection correlates with subcutaneous tissue oxygen 
tension. The extent to which increasing inspired oxygen tension 
augments tissue oxygen tension in clinical practice remains 
unclear. Accordingiy, the hypothesis that administration of 
supplemental perieperative oxygen increases subcutaneous 
oxygen tension was tested in surgical patients. 

Methods Forty patients undergoing colonic resection were 
studied. They were randomly assigned to 30 per cent (a = 24. or 
80 per cent (2 = 16) inspired oxygen (balance nitrogen). Oxyzen 
administration at the designated concentration was continued for 
2h after operation with an AirCare sealed mask system 
(Apotheus Laboratories, Lubbock, Texas, USA). Arterial partial 
pressure of oxygen was determined after 1h of anaesthesia and 
after 2 h of postoperative recovery. Subcutaneous oxygen tension 
was recorded from a polarographic electrode (Licox Med:cal 
Systems, New York, USA) positioned within a silicene 
tonometer on the upper arm. 

Results Intraoperative arterial oxygen tension was significantly 
greater in patients given 80 per cent than 30 per cent oxygen 
(mean(s.d.) 372(107) versus 147(40) mmHg). Postoperative 
arterial oxygen tension was also significantly greater: 188(122) 
versus 112(34) mmHg respectively. Mean intraoperative and pcst- 
operative tissue oxygen tensions were also significantly greater 
during administratioa of 80 per cent than 30 per cent oxygen 
(intraoperative 124¢46) versus 628) mmHg; postoperatve 
72(25) versus 53(30) mmHg). 

Conclusion These cata indicate that supplemental oxygen 
administration increases tissue oxygen tension from levels asso- 


ciated with frequent infections to levels at which infections are 
rare. 


Intraoperative prophylaxis in patients at risk: a 
prospective study in colonic surgery 


O. Neun and H. Wacha, Department of Surgery, Academic 
Hospital of the University of Frankfurt, Frankfurt, Germany 


Backgreund Antimicrobial prophylaxis is particularly effective in 
colonic surgery. Wound infection rates of about 10 per cent after 
elective colonic resection are expected. The administration of 
antibiotics at induction of anaesthesia is most commonly used. In 
clinical practice there is evidence that the time interval between 
the first dose, the time of contamination and subsequent 
infection is uncertain. 

Methods A study was therefore conducted in 100 patients under- 
going colorectal surgery by giving the first dose of antibiotics 
during the operation. The study included all types of colonic 
surgery (for obstruction, diverticulitis and abscesses). Bowel 
preparation did not include antibiotics. The mean age was 
70 years: 95 per cent had an American Society of Anesthesiolo- 
gists score above 3. The first dose of mezlocillin 4mg and 
metronidazole 500 mg was administered 32 (range 5-120) min 
after the abdominal incision. The operations lasted 146 (range 
40-265) min. The second and last dose was given 6~8h later. 
Early postoperative feeding was started the day after operation. 
Results There were two patients with a postoperative fever 
above 38°C, six wound infections of the abdominal incision, one 
anastomotic leakage and no deaths. The mean postoperative stay 
was 18 (range 7-54) days. 

Conclusion In surgical practice there is considerable variation in 
the timing of the prophylactic administration of antibiotics. The 
authors therefore propose intraoperative administration as the 
safest method to reduce bacterial postoperative complications in 
patients at risk. 


Human -defensin expression in burned and uninjured 
skin 

S. M. Milner, M. R. Ortega, J. O. Kucan and M. W. 
Neumeister, Institute for Plastic and Reconstructive Surgery, 
Southern Illinois University, USA 


Background Defensins are a family of cationic antimicrobial 
peptides which are part of a non-specific chemical defence 
system secreted by non-lymphoid cells. Two human f-defensins 
have been identified. Human f-defensin 1 (hfD-1) has been 
detected in urogenital, gastrointestinal and pulmonary epithelia, 
but not in skin. Human f-defensin 2 (hBD-2) is produced by 
keratinocytes and is the only antimicrobial peptide that has been 
identified in human skin. Both f-defensins have potent 
bactericidal activity against a wide spectrum of Gram-positive, 
Gram-negative and fungal organisms, including Escherichia coli, 
Pseudomonas, Staphylococcus and Candida. The combination of 
the loss cf skin barrier, and failure of both local and systemic 
immunity, predisposes the burn patient to an increased risk of 
infection. 

Methods Expression of hfD-1 and h#D-2 in the wound of eight 
patients with full-thickness burns was examined. At the time of 
wound excision, samples were obtained from each patient for 
measurement of hfD-1 and hfD-2 expression from both the 
burn wound and from normal skin. Total RNA was isolated, 
purified and then subjected to reverse transcriptase—polymerase 
chain reaction for hfD-1, hBD-2 and three control genes. 

Results Single bands representing hfD-1 and hfD-2 expression 
were found in normal skin; however, only hfD-1 was identified 
in full-thickness burn wounds. Expression of the control genes 
was found in both the burn wounds and in normal skin. 
Conclusion It is proposed that f-defensins play a protective role 
in preventing infection within burn wounds and that altered 
expression of these peptides could promote local overgrowth of 
micro-organisms. The broad antimicrobial properties of defen- 
sins, their chemical resistance and their lack of antigenicity 
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suggest. that they may also be useful as antimicrobial agents for 
prophylaxis and treatment of burn wound infections. 


Surgical intervention in patients with methicillin-resistant 
Staphylococcus aureus 


C. Eckmann, C. Boos and P. Kujath, Department of 
Surger , Medical University Lubeck, Lubeck, Germany : 


Background The worldwide spread of methicillin-resistant 
Staphylococcus aureus (MRSA) had led to important therapeutic 
problems, The optimal timing for surgical treatment in these 
patients is still uncertain. 

Methods All patients with microbiological evidence of MRSA 
. lowed consecutively in this department. The analysis of 
ded history, previous and concomitant medication, and 
ogical and clinical course. After isolation of MRSA, all 
vith signs of infection were treated for 5-10 days with 
š shown to be sensitive by antibiogram accompanied by 
ti-infective washing of the skin. During infection, surgical 
s were performed under antibiotic medication. After 
treatment follow-up was done by taking swabs of 
body areas every 3 days. The infection was resolved 
A was not isolated any more in three following swab 
















oe 1 January 1994 and 30 September 1997, 60 
MRSA infection occurred. The mean(s.d.} age of the 
jas 64-1(11-9) years; there were 34 men and 26 women. 
as frequently isolated in tracheal aspirate (a = 44), skin 
wound area (n =21), blood culture {7 =9) and drains 
Twenty-five patients underwent surgical procedures 
during or shortly after the infection with MRSA: amputation 
(n= 14), mesh graft transplantation (7 =5), laparotomy (# = 4) 
and thoracotomy (n = 2). In ten cases the infection spread into 
the surgically treated area; six of these patients died and in four 
patients the infection resolved. 

Conclusion Surgical intervention in patients with MRSA is asso- 
ciated with a high rate of infection of the surgically treated areas. 
Elective surgery in these patients should be avoided. 





Synch onous appearance of high interleukin 6 plasma 
ations and low responsiveness of peripheral blood 
ipopolysaccharide following surgical trauma 

C. Denzel, J. Riese, C. Mehler, M. Zowe, W, 


Hohenberger and W. Haupt, Department of Surgery, 
University y of Erlangen, Erlangen, Germany 








Background The mechanisms of postoperative immunosup- 
pression are not completely understood. Changes in cytokine 
production (interleukin (IL) 6, tumour necrosis factor (TNF) x 
IL-10) were investigated in whole blood of patients whe had 
major ab fominal operations and the results were related to the 
iate immune response to surgical trauma determined by 
asma IL-6 concentrations. 

eparinized blood was drawn from 40 patients before 
on, 6h after skin incision and on the third day after 










operati From five patients blood samples were also collected 
at 1, 2, 3, 4 and 5 h after skin incision. Lipopolysaccharide (LPS) 
10 ng mi! was added and samples were incubated at 37°C and 5 


per cent carbon dioxide. Cytokine concentrations in the plasma 
were assayed (TNF-x and IL-6 after 5h, IL-10 after 24h of 
incubation) by enzyme-linked immunosorbent assay (IL-6 and 
TNF-z at all time points, IL-10 before operation and on day 3). 
Serum IL-6 was measured by the Immulite technique. IL-6 mes- 
senger RNA (mRNA) was assessed by reverse transcriptase- 
polymerase chain reaction in peripheral blood mononuclear cells 
5 h after skin incision. 

Results Shores of TNF-x and Je 6 after emulsion with 





tae were “10 T “36l DC 4560) “and 
7029112049) pg ml for = =TNF-z, and = 78 798/41 ap 
20299) and 32 247(31 232) pg ml! for IL-6. L-19 de- 


creased from 8914(12242)pgml' before operation to 
4557(4185) pg ml? at day 3. A decrease in TNF-x and IL-6 
production was already seen at 2 h following skin incision. Serum | 
IL-6 concentrations were increased at 6h following skin incision 
from 14(36) to 1071(1570) pg mi~’, peaked at 12 h at 1522(2266) 
pg ml! and decreased subsequently to 99(108) pg mi“! at day 3. 
At 5 h, no IL-6 mRNA was found in circulating blood cells, 
Conclusion The capacity of the whole blood to produce cyto- 
kines (IL-6, TNF-x, IL-10) was reduced immediately after 
surgical trauma. In parallel an immediate immune response was 
found as indicated by high plasma IL-6 concentrations. Circu- 
lating IL-6 was not produced by blood cells in response to 
surgical trauma. 


Automated entry of surgical site infection surveillance 
data: use of an optical scanning system 


T. M. Smyth, G. Mcllvenny and J. M. Hood, The Royal 
Hospitals, Belfast, UK 


Background A project was instituted to monitor continuously 
the incidence of surgical site infection (SSI) in the Surgical 
Directorate of The Royal Hospitals, Belfast, UK. 

Methods Employing optical scanning technology (Formic for 
Windows version 2.0: Formic, London, UK) a SSI questionnaire 
was designed which included relevant data modelled on the 
National Nosocomial Infections Surveillance System for Surgical 
Site Infections, including the SSI risk index (Hospital Infections 
Program; Centers for Disease Control, Atlanta, Georgia, USA). 
Staff of the surgical directorate were responsible for completion 
of the questionnaires. Infection control staff with the assistance 
of ‘link’ nurses coordinated the surveillance. Scanning of 
completed questionnaires was followed by data processing for 
validation and correction of errors. Accuracy rates of 99-98 per 
cent were achieved with this system. The contents of the 
database were then exported to SPSS software (SPSS, Chicago, 
Iilinois, USA) for analysis. 

Results A total of 7666 surgical procedures was recorded 
(January 1995 to December 1997). The crude SSI rate for all 
procedures was 2-8 per cent. The SSI rate for clean, clean- 
contaminated, contaminated and dirty surgery was 1-2, 4-2, 7-0 
and 150 per cent respectively, Some 26-6 per cent of patients 
were shaved before operation. SSI rates for shaved and non- 
shaved patients were 1:9 and 20 per cent respectively, Con- 
sultant surgeons had lower crude SSI rates (26 per cent) 
compared with senior registrars (45 per cent). When the SSI 
rates were refined using the SSI risk index, the rates were 1-0 per 
cent, 14 per cent (index 0); 4-4 per cent, 6-9 per cent (index 1); 
and 86 per cent, 21-1 per cent (index 2) for consultants and 
senior registrars respectively. The same trend was observed 
whether the surgery was elective or emergency. 

Conclusion The use of optical scanning technology to process 
completed surveillance questionnaires automatically has allowed 
continuous monitoring of SSI in this hospital. This methodology 
is recommended to those involved with surveillance of 
nosocomial infections as a method of removing the bottleneck of 
manual data entry, In addition to general surgery, this system is 
being employed in cardiac surgery and neurosurgery. 


Staphylococcus aureus infection in serious burns: review of 
2700 admissions 


A. T. McManus, E. Greenfield and C. W. Goodwin, US 
Army Institute of Surgical Research, Fort Sam, Houston, 
Texas, USA 


Background In recent years at most burn centres, the combi- 
nation of improved methods of patient care and the practice of 
isolation of seriously burned patients has resulted in a decreased 
incidence of infection and in particular of wound infection. 
Associated with this observation has been a change in pathogens 
from previously common Pseudomonas aeruginosa and other 
Gram-negative organisms to increases in Gram-positive 
offenders. The incidence of Staphylococcus aureus colonization 
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and infections has been reviewed in consecutive patierts 
admitted to a single burn centre between 1986 and 1997. 

Methods Patients were cared for in single-bed isolation rooms 
during the intensive care phase of treatment. Patients were 
assigned to specific nursing care teams during each working day 
and cross-team care was prohibited. Microbial surveillance, 
consisting of wound surface, sputum amd urine cultures thrze 
times weekly, was carried out on patients from admission to 
discharge. Colonization was defined as isolation from ncn- 
infected site and infection was defined using site-specific criter:a. 
Predominant organisms in each culture were subjected to 
antibiotic sensitivity testing. Oxacillin resistance was used to 
define S. aureus strains resistant to f-lactam  antibiot-cs 


(methicilin-resistant $. aureus, MRSA). Demonstration of 


MRSA colonization or infection did not alter isolation practices. 
Results $. aureus colonization was observed in 1220 admissicns 
(45 per cent). S. aureus caused 391 infections in 275 patients (10 
per cent). The respiratory tract was the most common site (63 
per cent). $. aureus infections represented 3] per cent of all 
infections during the period. $. aureus was the most common 
pathogen identified and was more than twice as frequent as the 
next cause of infection. MRSA colonization was identified in 260 
patients (13 per cent). Most MRSA infections occurred in 112 
patients {4 per cent). The mortality rate in S. aureus-infected 


patients was not greater than that predicted on the basis of 


severity of injury and age. MRSA infection did not change this 
finding. 

Conclusion These results identify S. aureus as the princinal 
pathogen in this cohort. MRSA colonization or infection was aot 
found to cause outcomes different from those of colonization or 
infection with oxacillin-sensitive strains. 


Alterations in bacterial flora after large bowel surgery over 
the time of drainage 

M. Drews, R. Marciniak, M. Lange, W. Michalska end 
J. Chylak, Departments of Surgery and Medizal 
Microbiology, University School of Medical Sciences, 
Poznan, Poland 


Background This study analysed the bacterial flora colonizing 
drains after large bowel surgery with special regard to the quali- 


tative changes of bacterial flora and to the dynamics of 


development of bacterial strain resistance, 

Methods Forty-two patients who underwent large bowel surgery 
using a closed drainage system were examined. Specimens from 
each patient were taken three times: a smear from the peritoneal 
cavity during operation, a sample from the drain taken on dey 3 


after surgery and another sample from the drain at the enc of 


drainage. 

Results From 126 specimens, 159 aerobic and 59 anaerebic 
bacterial strains were cultured. Aerobes only were isolated from 
62 specimens (49-2 per cent), mixed bacterial flora from 37 (29-4 
per cent), and anaerobes only from nine (7-1 per cent). Eighteen 


specimens (14-3 per cent) gave no growth. The compositios of 


bacterial isolates from patients was analysed. There was a sigaifi- 
cant decrease in the number of isolated anaerobic bacteria, fom 
eight (19 per cent) to zero, and an increase in the numbe- of 
aerobic bacteria, from 12 (29 per cent) to 30 (71 per cent) 
(P<0-05). During the three successive examinations there was 
an increased frequency of isolation of coagulase-negative staphy- 
lococci, from nine to 24 strains; and from eight to 16 and from 
none to three strains of Enterococcus faecalis and Candida 
albicans respectively. The number of cultured strains of 
Escherichia coli decreased from eight to one and of Bactercides 
spp. from 24 to three. The frequency of isolation of methicdlin- 
resistant coagulase-negative staphylococci increased significently 
from one to 14 and the increase was clearly connected to the 
time of drainage and duration of hospital stay before operaion. 
The same bacterial species were isolated twice or more cften 
from 27 patients. More than one bacterial species were isolated 
from nine patients during two or three successive examinatcons. 
The sensitivity of the cultured bacterial species to antibiotics was 
tested; cephalosporins showed low activity against aerobic 


bacteria (20:1-28-1 per cent) and the resistance of Enterococcus 
spp. and Staphylococcus spp. was 90 and 50 per cent respectively. 

Conclusion Prolonged drainage can cause retrograde infections, 
often related to environmental pathogens. 


Antibiotic therapy in surgical intra-abdominal infection: 
piperacillin—tazobactam versus cefotaxime plus metro- 
nidazole ~ a multinational study 


W. K. J. Huizinga, S. Karran, J. Lange, A. Wildisen, A. J. 
Torres and K. Schultheis, Department of Surgery, University 
of Natal, South Africa 


Background Surgical intra-abdominal infection is a life-threaten- 
ing condition requiring swift diagnosis, operative intervention 
and antimicrobial therapy. It results from disruption of the 
gastrointestinal tract in trauma and intra-abdominal disease. As 
culture data are not available initially, the antibiotic therapy has 
to be empirical and effective against the polymicrobial micro- 
flora, the great majority of which produce f-lactamase. This 
study compared the efficacy and safety of piperacillin, tagged to 
the #-lactamase inhibitor tazobactam, with the combination of 
cefotaxime and metronidazole in intra-abdominal infections. 
Methods A randomized comparative multicentre study involving 
364 patients with intra-abdominal infections requiring surgery 
was conducted by 23 centres in 11 countries. Patients received 
intravenously every &h either piperacillin 4g with tazobactam 
500 mg (P/T) or cefotaxime 2g plus metronidazole 500 mg 
(C+ M). Assessment of overall condition on entry into the study, 
and clinical and bacteriological responses at the end of treatment 
and follow-up were made. 

Results Patients in the two groups were comparable in demo- 
graphics, severity of disease, site of origin of the infection and 
operative intervention. Many patients had sustained trauma, 
including gunshot wounds and stab wounds. The overall 
mortality rate was 9-1 per cent (n = 33), 8-6 per cent in the P/T 
group (n= 16) and 95 per cent in the C+M group (n = 17). 
Death with sepsis occurred in 3-2 per cent (n= 6) of patients 
having P/T and 2:8 per cent (7 =5) of those receiving C +M. 
Clinical care and improvement was evident in 94-8 and 90-4 per 
cent respectively (P=0:22). The bacterial response was 
satisfactory in 94-7 la cent of patients having P/T and 95-2 per 
cent of those receiving C +M (P not significant). Overall, both 
treatments were highly effective in microbial eradication. 
Adverse reactions, mainly nausea, vomiting, diarrhoea and rash, 
were comparable and minor. 

Conclusion P/T is at least as effective and safe as C+M for the 
treatment of surgical intra-abdominal infection. It has the 
advantage of monotherapy, requiring less complex dosing 
schedules, which is important in busy surgical wards. 


Use of teicoplanin and granulocyte colony stimulating 
factor in experimental methicillin-resistant Staphylococcus 
aureus pneumonia 


N. Oz, C. Agalar, C. Daphan, F. Agalar and R. 
Turkyilmaz, Department of Infectious Diseases, SKK 
Hospital and Department of Emergency Medicine, Hacettepe 
University, Ankara, Turkey 


Background The effects of teicoplanin and/or granulocyte colony 
stimulating factor (G-CSF) on survival in an animal model of 
methicillin-resistant Staphylococcus aureus (MRSA) pneumonia 
were evaluated. 

Methods Seventy-five male Swiss albino mice weighing 35 (range 
32-43) g were used. Some SQ ul of a clinical isolate of MRSA 
(3X 10° colony forming units per ml in saline solution) was 
administered by tracheal puncture in neutropenic mice. Neutro- 
penia was achieved by using cyclophosphamide 200 mg per kg 
intraperitoneally. Mice were divided into five groups: group 1, 
tracheal puncture control in neutropenic mice (7 = 15); group 2, 
pneumonia in neutropenic mice (n= 15); group 3, teicoplanin 
therapy for pneumonia in neutropenic mice (a = 15); group 4, 
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‘therapy for pneumonia in neutropenic mice (n= 15): 
p 5, teicoplanin and G-CSF combined therapy for 
pnheunionia in neutropenic mice (n = 15). l 
Results Teicoplanin therapy increased the survival rate 
)1) whereas G-CSF therapy did not. Teicoplanin and G- 
ombined therapy improved the survival rate in comparison 
to that in groups 2, 3 and 4 (P=0-0001, P = 0-003 and P=0-0001 
respectively). 

Conclusion Teicoplanin and G-CSF combined therapy seems 
effective in reducing mortality rates in MRSA pneumonia in 
experimental conditions. 








Value of prophylactic antibiotic therapy in severe acute 
itis: unicentre prospective study 

ler, W. Uhl and M. W. Buchler, Department of 

and Transplantation Surgery, University Hospital of 

, Bern, Switzerland 














nd Infected pancreatic necrosis (IPN) is the main 
death in severe acute pancreatitis. The role of prophy- 
ibiotic therapy in preventing infectious complications 
igated in a prospective clinical trial. 

Some 139 patients (86 men) with acute pancreatitis 
itted from November 1993 to September 1997: mean 
55 (range 25-87) years. Severe acute pancreatitis was 
by contrast-enhanced computed tomography in 62 


Cause 


staining and culture; a positive result was the 
for operative intervention. 





Conclusion This long-term therapy with imipenem-—cilastatin in 
te pancreatitis is effective in reducing the infection 
delaying operation to the third week with optimal 
nditions with an overall mortality rate below 10 per 
ever, further studies are necessary to determine the 
ngth of antibiotic therapy and the risk of mycotic 

















iver ess of an intervention programme in reducing 
tive infection and improving the quality and cost 
of antimicrobial use in a digestive surgical unit 





Hanessa, M. A. Hoffman, B. Legras, L. Bresler and P; 
Boissel, Digestive Surgical Unit, Chirurgie Pharmacie and 
d’Anesthesie-Reanimation, Vandoeuvre, France 


Background Since 1995, postoperative infections and surgical 
risk factors have been recorded continuously according to the 


x Disease Control recommendations for infection 
ritten protocols were defined in elective surgery, 
except hernia surgery, according to the recommendations of 
the French Society of Anaesthesia and Intensive Care. 
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Methods In 1995, baseline infection rates were assessed in 1510 
patients. In 1996, some modifications were made in antibiotic 
prophylaxis regimens, according to identified risk factors, and 
guidelines were defined in emergency, hernia and proctological 
surgery. Cefoxitin was preferred in colorectal surgery, and cefa- 
mandole was preferred in biliary and gastroduodenal surgery. 
Results 

Se ee a a E  e EE 


Wound Adequate Length of Benefit 
infection antimicrobial hospital (days of 











rate prophylaxis stay hospital 

Surgery (20) (%) (days)* stay) 
Colorectal 

1995 {n = 327) 248 &8 15-6(10-1) 

1996 {a = 322) 193 96 149(72) 161 
Gastroduodenal 

1995 (n = 124) 145 62 14-3(9:3) 

1996 (n = 163) 37 71 13-2(9-1) 163 


Abdominal hernia 

1995 (1 = 91) 24-2 — 13-2(9-S)} 

1996 (n = 122) 9-8 76 10:5(48) 367 
a a a a SN 
Values are mean(s.d.) 


in 1996, a total of 1607 patients were recorded with an 11-1 per 
cent wound infection rate compared with 16-3 per cent in 1995 
(P<@-001). Length of postoperative stay was reduced or 
equivalent. A benefit of at least 712 days of hospital stay was 
obtained with the most appropriate use of antimicrobial prophy- 
laxis (Table). Guidelines for the use of antibiotics in therapy were 
distributed to surgeons and anaesthesiologists in 1995. Since July 
1996, a restrictive policy to limit inadequate use of antibiotics has 
been in place. Physicians could prescribe all antibiotics. 
However, three levels (I, H, HI) were distinguished, requiring 
approval of the infection control practitioner, respectively at day 
7, 5 and 3 of the prescription. Analysis was made in terms of 


number of days of antibiotic treatment (DTAB= grams of | a 


antibiotics consumed divided by the defined daily dose). A 
significant reduction (P<0-001) of DTAB was observed during 
the last period. DTAB of quinolones dropped from 2741 days in 
1995 to 1666 days in 1996, and DTAB of fluconazole dropped 
from 990 days in 1995 to 401 days in 1996, despite the 
comparable incidence of postoperative nosocomial infections. 
Consequently, the cost of the antibiotic treatment was reduced 
by 17-8 per cent in 1996 with comparable efficacy. 

Conclusion Surgical units which are multidisciplinary could 
benefit by having infection control practitioners to reduce the 
cost of antimicrobial treatment. 


Elution of six antibiotics bonded to Dacron vascular grafts 
sealed with three proteins: in vitro study 


M. Kitzis, J. O. Galdbart and C. Branger, Hôpital 
Beaujon, Clichy, France 


Background The elution six antistaphylococcal antibiotics from 
vascular Dacron grafts sealed with albumin, collagen or gelatin 
was studied. The antibiotics tested were fusidic acid, pefloxacin, 
pristinamycin, rifampin, teicoplanin and vancomycin. 

Methods The grafts were impregnated by simple soaking. The 
data were fitted to an exponential model and antibiotic half-lives 
(4) were calculated from the regression lines. 

Results All the antibiotics tested were bound to the protein 
sealants. Antibiotic release varied with the type of antibiotic and 
the sealant. Rifampin was eluted most slowly, particularly with 
albumin- and gelatin-sealed grafts with a t of 4-Sh and 
antibiotic activity still found at 48 h. The glycopeptides were also 
eluted slowly but there was no residual activity at 24 h. 
Conclusion /n vitro studies can be useful for evaluating antibiotic 
binding to protein-sealed grafts. It can be tested in animals or 
humans as local antimicrobial prophylaxis graft implantation in 
vascular surgery. 
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Bacteriology of multiple intra-abdominal fluid collections 
in acute pancreatitis 


I. Pulay, M. K. Thege, A. Zsirka, Z. Csapo, A. Magyar 
and L. Flautner, Semmelweis University School of Medicine 
and National Institute of Public Health, Hungary 


Background The complicated form of acute pancreatitis 
frequently produces multiple necrotic foci in the pancreas and 
fatty tissues in the peripancreatic spaces. Secondary infection of 
these foci is an important prognostic factor for these patients. 
Surgical intervention and effective adjuvant antibiotic treatment 
can decrease infection-related complications and reduce the 
mortality rate. The antibiotic therapy selected at the time of 
initial intervention should cover aerobic and anaerobic bacteria. 
Refinement of antibiotic coverage should be based on the culture 
result of samples obtained at operation. 

Methods A prospective study was performed during 1995-1996 
to investigate the pathogens in multiple abscesses and fluid col- 
lections in patients operated on for infected pancreatic necrosts. 
Results Some 171 samples were collected during 76 operations 
on 69 patients and analysed bacteriologically. The mean num er 
of samples per patient was 2:1. The cultures were positive in 159 
cases (93 per cent) and negative in 12 cases (7 per cent). Fifty-six 
different species were cultured, of which 17 were Gram-negative 
(mainly Enterobacteriaceae), 19 Gram-positive (mostly entero- 
cocci) and 19 anaerobes. The pathogens were the same in each 
sample in 13 interventions (17 per cent), and were different 
(either the species or the sensitivity of isolates) at 63 operations 
(83 per cent). It has been shown that separate fluid collections 
could be infected with various pathogens. 

Conclusion These data suggest that the anti-infective therapy of 
these patients should be based on the results of multiple samples 
taken during operation. 


Oral ofloxacin in perioperative prophylaxis in abdominal 
surgery 

M. Schwarz, R. Isenmann, P. Ebeling and H. G. Beger, 
Department of General Surgery, University of Ulm, Uim, 
Germany 


Background Antibiotic prophylaxis in abdominal surgery is 
recommended in patients with colonic resection or in patients 
undergoing extensive surgery. In aseptic surgery antibiotic 
prophylaxis is reserved for patients with a high infection risk. In 
a prospective study serum and tissue concentrations of oral 
ofloxacin were measured in order to provide a pharmacokinetic 
basis for oral prophylaxis. 

Patients Patients were given ofloxacin 400 mg orally 2h betore 
surgery. Plasma and tissue concentrations of ofloxacin were 
measured by high-pressure liquid chromatography. Patients were 
divided into a low-risk group (ten patients having inguinal herma 
repair and ten patients undergoing cholecystectomy) and a high- 
risk group (ten patients undergoing colonic resection and ten 
pancreatic resection). 

Results Ofloxacin was administered a median of 145 (renge 


level at the beginning of the operation was 3-2 (interquartile 
range 2-6-44)mgl°' and at the end of surgery 27 











Ofloxacin Hernial sac Gallbladder Colon Pancreas 

Tissue concen- 2&7 (1-7- 79 (4-9- S1 (46- 6:6 (3°8- 
tration (mg Ò 3-6) 2-3) 7-3) 71) 

Tissue : serum 1-1 (0-5- 2°8 (1-4- 19 (1-5- 2-6 (1-7- 
ratio 1:3} 3-38) 22) 5-0} 





Values are median (interquartile range) 


The half-life of ofloxacin was median 305 min, total clearance 
{88 mi min’! and volume of distribution 117 litres. Oral ofloxacin 


achieves high serum and tissue concentrations throughout 
surgical procedures where administered 2 h before operation. 
Conclusion Pharmacokinetic data show that perioperative 
prophylaxis with oral ofloxacin is a low-cost alternative to intra- 
venous prophylaxis. The effectiveness of oral prophylaxis should 
be investigated in controlled studies. 


Translocation of different strains of enteric bacteria in an 
ex vivo medel 


R. Isenmann, M. Schwarz, E. Rozdzinski, R. Marre and 
H. G. Beger, Departments of General Surgery and Medical 
Microbiology and Hygiene, University of Ulm, Ulm, 
Germany 


Background Passage of enteric bacteria through the intact 
intestinal mucosa is an initial step in the pathogenesis of 
abdominal sepsis. In this study. the ability of different enteric 
bacterial species to cross the intact colonic mucosa was examined 
in an ex viro model. 

Methods The colon of 15 male Wistar rats was removed; the 
colonic mucosa was dissected free and placed in a modified 
Ussing system consisting of eight chambers. The mucosal reser- 
voir of each chamber was filled with 2ml of a suspension of 
bacteria (concentration ranging from 3-8 X 10’ to 5-8 x 10® colony 
forming units (c.f.u.) per ml) in Dulbecco’s Modified Eagle 
Medium (DMEM), whereas the serosal side was filled with 
sterile DMEM. Samples were drawn from the serosal side at 0, 1, 
2, 3 and 4h after the start of the experiment and plated on agar 
plates allowing selective growth. After 18h of incubation, c.f.u. 
were counted. Concentrations of more than 100 c.f.u. ml”! on the 
serosal side were considered positive for translocation. The 
following bacterial strains were investigated: Enterococcus 
faecalis OG1X, E. faecalis OG1X:pAM721, E. faecalis INY 3000, 
Salmonella typhimurium ATCC BV VI and Escherichia coli 
Hb 101. 

Results Within 4h, S. typhimurium was detected on the serosal 
side in 12 of 15 experimental settings. None of the three strains 
of enterococci nor E. coli Hb 101 was found positive for trans- 
location (E. faecalis OGIX, seven experiments; E. faecalis 
OG1X:pAM721, seven experiments; E. faecalis INY 3000, eight 
experiments; E. coli Hb 101, 13 experiments). 

Conclusion These results show that bacterial translocation is a 
species-dependent process. S. typhimurium ATCC BV VI is able 
to translecate across intact rat colonic epithelium within 4h 
whereas the enterococci tested as well as E. coli Hb 101 are not. 
The results are consistent with the clinical observation that 
infections with enterococci occur in the later phase of abdominal 
sepsis. 


Stroke volume versus cardiac output as a marker for 
predicting postoperative morbidity 


M. Poeze, G. Ramsay, J. W. M. Grieve and M. Singer, 
Department of Surgery, University Hospital, Maastricht, The 
Netherlands and Bloomsbury Institute of Intensive Care 
Medicine, University College London, London, UK 


Background A significant peroperative tissue oxygen debt 
appears to predispose to subsequent complications including 
organ dysfunction. Whether this can be detected in the 
immediate postoperative period by using either absolute levels or 
trends in stroke volume (SV) and cardiac output (CO) remains 
to be ascertained. This study investigated whether non-invasive 
monitoring of SV and CO by oesophageal Doppler ultra- 
sonography could be used as prognostic parameters in patients 
undergoing cardiac surgery. 

Methods Twenty patients admitted to the intensive care unit 
following cardiac surgery, and apparently haemodynamically 
stable, were enrolled. An oesophageal ultrasound probe 
(ODM 2; Abbott, UK) was inserted for measurement of SV and 
CO. These and routine haemodynamic variables (mean arterial 
pressure (MAP), central venous pressure (CVP), heart rate 
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(HR), arterial base deficit (sBE), urine output and core—toe 
temperature difference) were recorded. Forty per cent under-. 
went emergency coronary artery bypass grafting (CABG) and 60 
‘outine CABG and/or valve replacement. Nine patients. 






developed postoperative complications and two died. 





complicated and uncomplicated cases for SV, sBE and HR at 
admission, but not for CO. The area under the receiver— 
operator characteristic curve was significantly higher for SV than 


for HR or sBE (P<0-01). The risk of morbidity after cardiac 


surgery was significantly related to low SV, high HR and raised 
sBE but not to CO. A compensatory tachycardia maintains CO 
in apparently haemodynamically stable patients. It may be postu- 
lated that a low SV (secondary to hypovolaemia or poor myo- 
cardial function) plus additional sympathetic stimulation may be 
injurious. This process can best be monitored by measuring SV. 

Conclusion SV is a useful marker for morbidity after cardiac 


surgery, 


Diffuse peritonitis in an obstetric and gynaecological 
intensive care unit: causes and treatment 


V. Milenkovic, S. Vrzic, M. Petronijevic, J. Milovanovic 
and A. Gudovic, Department of Obstetrics and Gynae- 
cology, Clinical Centre of Serbia, Belgrade, Yugoslavia 





Background Causes and treatment of diffuse peritonitis in an 
obstetric and gynaecological intensive care unit were examined. 
Methods | ‘During a 2-year period in this intensive care unit 17 
patients with diffuse peritonitis of different origin were treated. 
Most of them (1 1) had a pre-existing tubo-ovarian abscess; there 
were also cases of tubo-ovarian abscess and appendicitis (two 
patients), tubo-ovarian abscess and paralytic ileus, infection after 
caesarian section, subtotal abdominal hysterectomy and vaginal 
hysterectomy. The mean age of the patients was 44 (range 
are | years. Surgical treatment was performed when indicated 
and 22 operative procedures were undertaken. Most frequently 
performed were total abdominal OA with bilateral 
adnexect 





the ovaries, a resection "Of the ovaries and 
extirpation of an abscess capsule. In all cases adhesiolysis and 
drainage was performed. 

Results Purulent material obtained from the operative field after 
microbiological analysis presented various bacterial fora, with a 
predominance of Escherichia coli (25 per cent). Streptococcus a 
haemolyticus, Pseudomonas spp., Acinetobacter, Staphylococcus 
aureus. and Staphylococcus epidermidis (40 per cent), 
Streptococcus. B haemolyticus, Bacteroides spp., Enterococcus, 
Klebsiella and anaerobic bacilli (5 per cent). High doses of broad- 
spectrum. antibiotics were given during the postoperative period. 
All of these patients were discharged from the hospital except 
one with a pulmonary embolus. 

Conclusion Diffuse peritonitis is a relatively rare but severe con- 
dition bstetric and gynaecological practice. With removal of 
infective: foci and adequate antibiotic therapy most cases of 
severe inflammatory disease can be cured. 






Antibiotic resistance of pathogens cultured from multiple 
intra-abdominal fluid collections 


A. Zsirka, M. K. Thege, I. Pulay, Z. Csapo, A. Magyar 


and L, Flautner, Semmelweis University School of Medicine 


and National Institute of Public Health, Hungary 


Background The bacteriology and antibiotic resistance of 


infective agents in multiple intra-abdominal fluid collections and 
abscesses due to necrosis of pancreas were studied prospectiv ely, 

Methods A total of 171 samples representing different fluid 
collecti is and abscesses were taken from 69 patients a? 76 oper- 

ations ce 1 samples per patient). 
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ignificant differences (P<0-05) were seen between 
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Results Enterobacteria were the most frequent pathogens, and 
were present in 40-7 per cent of 329 isolates belonging to 56 
species, but the predominance of Escherichia coli was not 
significant (E. coli 13 per cent, Bacteroides spp. 11 per cent, 
Enterococcus spp. 11 per cent, Klebsiella spp. 10 per cent, Pseudo- 
monas aeruginosa 10 per cent, Enterobacter spp. 8 per cent, 
Streptococcus spp. 7 per cent). Resistance rates were analysed for 
antibiotics that were used widely for the treatment of patients 
with infected necrosis of the pancreas. Ceftazidime resistance 
was frequent among Gram-negative bacteria: E. coli 7 per cent, 
Klebsiella spp. 24 per cent, Enterobacter spp. 58 per cent, Citro- 
bacter spp. 50 per cent, P aeruginosa 9 per cent. In contrast, 
imipenem resistance occurred only in Enterobacter spp. (8 per 
cent} and in P aeruginosa (10 per cent) of the Gram-negative 
organisms. Ciprofloxacin showed no activity against 6-42 per 


cent of enterobacteria and 28 per cent of P aeruginosa. Amikacin. 


resistance rates ranged from 3 per cent (E. coli, P aeruginosa) to. 
27 per cent (Enterobacter spp.), while gentamicin frequently — 
proved ineffective. Ampicilin and high-level gentamicin 
resistance occurred frequently among enterococci (30 and 66 per 
cent respectively), but only two of 33 isolates were vancomycin 
resistant. Cefoxitin was the least active antianaerobic agent. 
Conclusion The high resistance rates suggest that the noso- 
comial pathogens play an important role in the superinfection of 
necrotic pancreatic tissues. Consequently, antibiotic therapy 
should be based on the bacteriological results obtained from 
representative, multiple, peroperative specimens. 


Pathophysiological parameters of knee-joint effusions in 
the absence and presence of infection 


P. Cathrein, H. P. Simmen, T. Hug, J. Romero, C. Gerber 
and J. Blaser, Orthopaedic University Hospital, Zurich, 
Balerist Regional Hospital, Oberengadin, Samedan, and 
University Hospital, Zurich, Switzerland 


Background The metabolic activity of bacterial pathogens and 
host defence activity may often alter milieu factors, such as pH, 
partial pressure of oxygen Po, and partial pressure of carbon 
dioxide Peg, at the site of infection. Studies performed in peri- 
toneal fluid revealed significant differences in these variables 
between infected and non-infected specimens. Furthermore, 
altered milieu factors are known to influence antibiotic activity, 
To verify such observations in joints, 56 samples of knee-joint 
effusions were analysed. 

Methods Patients over 18 years of age suffering from knee-joint 
effusions were enrolled. Effusions were sampled immediately 
before arthroscopic or other operative procedures for diagnostic 
as well as therapeutic reasons. The measurements were com- 
pleted within 5 min after sampling using a radiometer ABL 505. 
Knee-joint effusions from 28 men and 28 women (mean age 57 
(range 18-90) years) were investigated. The following diagnoses 
were established: osteoarthritis (31), recent trauma (17), 
cartilage disorders (three) and infections (five). 

Results Significant differences were observed in the absence or 
presence of infection (mean (range)): pH, 7:3 (7-0-7-5) versus 6-9 
(6-7~7-0); Poa 17-6 (2:8-21-6) versus 8-8 (4-3-12-1) kPa; and Peo, 
64 (1-2~12-6) versus 13-4 (6-4-17-4) kPa respectively. No differ- 
ences were observed in pH, Po, and Peo, between 17 acute 
trauma lesions and 34 chronic lesions. The conditions prevailing 
within knee joints reflect data documented in the abdomen in 
ae absence or presence of infection. ee - threshold a 


Coarlaslon Data on in vivo Soca ion: may be helpful i in design- 
ing more predictive in vitro tests of antimicrobial activity to guide 
antibiotic treatment of joint infections. In addition, rapid assess- 
ment of these pathophysiological variables might be useful for 
clinical decision making. 
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Relaparotomy in peritonitis: characterization and outcome 
of patients with persisting abdominal sepsis 


T. Koperna and F. Schulz, Department of General Surgery, 
Hospital Lainz, Vienna, Austria 


Background The characteristics and outcome of patients vath 
persisting abdominal sepsis were evaluated. 

Methods Some 105 consecutive patients treated from 1986 to 
1996, in whom standard surgical treatment of secondary peri- 
tonitis failed, were reviewed retrospectively. 

Results The mean(sed.) Acute Physiology And Chronic Health 
Evaluation (APACHE) H score at the beginning of treatment 
was 20°7(9-1). Preoperative severe organ failure measured by 
the GORIS score had a significant impact on survival. A signifi- 
cantly adverse outcome was found in patients older than 70 years 
(P=0-002), with æ duration of illness greater than 24h 
(P= 00-0001), with a serum albumin level less than 30 ¢1°! 
(P=(0001) and with thrombocytopenia below 60x 10” per 
litre (P= 0-02). Re-exploration performed more than 48h after 
the initial operation resulted in a significantly higher mortality 
rate (765 per cent; P = 0-0001). However, the lowest mortality 
rate (18 per cent) was observed in patients who underwent re- 
operation on demand within 48h. The APACHE II sceres 
differed, although not significantly, in all four categories of 
patients (early and late, planned and relaparotomy on demand). 
Postoperative organ failure in more than four organ systems with 
a GORIS score of 9 or more was associated with a mortality rate 
of 93 per cent. In patients with a GORIS score of 5-8, multiple 
Organ system failure (MOSF) for up to 6 days led to a signifi- 
cantly worse outcome (P= 0-01). High-risk patients with diffuse 
peritonitis require timely and frequent reoperations. 

Conclusion These data show that planned and on-demand re- 
laparotomy lead to similar results. However, the decision to 
perform a relaparotemy on demand must be made within 48h 
after the initial operation, at least before MOSF emerges. Better 
intensive care may help the patient to survive severe MOSF of 
up to four organ systems. Supporting vital functions over a 
longer period has been effective in reducing the traditionally 
high mortality rate in these patients. 


Effects of lipopolysaccharide and antibiotics on protein 
synthesis in muscle and intra-abdominal organs 


T. Bark, M. McNurlan and P. Garlick, Departments of 
Surgery, Karolinska Hospital, Stockholm, Sweden and 
SUNY, New York, USA 


Background Intestinal barrier function is suggested to be of in- 
creased importance during catabolic states such as trauma and 
sepsis. Changes in protein synthesis in intra-abdominal tissues 
during sepsis or after antibiotic therapy are not clear. This study 
examined changes in protein synthesis rates in muscle and intra- 
abdominal organs after lipopolysaccharide (LPS) administration 
and during antibiotic therapy in mice. 

Methods In the first part of the study non-fasting Swiss Webster 
mice received an intraperitoneal injection of LPS or saline. After 
230 min a flooding dose of .-[*HS]phenylalanine was injected 
intravenously. Some 10 min later the animals were killed, blood 
was collected and tissues were sampled. Protein synthesis rates 
were measured by the incorporation of injected 1- 
[HS|phenyialanine into tissue proteins using GCMS. In the 
second part of the study mice were given either a mixture of 
streptomycin 2mgml © and bacitracin 2meml"! in tkeir 


Results Four hours after LPS, protein synthesis rates (k) 
decreased in all tissues examined (skeletal muscle, spleen, liver, 
enterocytes, mesenteric lymph nodes (MLNs) and Peyer's 
patches) by 30-60 per cent (P< 0-01). After oral antibiotic treat- 
ment A, decreased in heart, colon and MLNs by 10-20 per cent 
(P<0-01). 


Conclusion After LPS injection. protein synthesis was reduced in 
all tissues. including intestine and lymphoid tissue. After anti- 
biotic treatment a reduction was seen in heart, colon and MLN 
protein synthesis, possibly due to disturbed intestinal flora. These 
effects might be of importance as they may damage intestinal 
barrier function in septic states. 


Peritoneal activation and severity of disease in human 
peritonitis 


W. Sendt, R. Amberg, K. Reinshagen, U. Schoffel, B. U. 
v. Specht and E. H. Farthmann, Chirurgische Klinik, 
Universitat Freiburg, Freiburg, Germany and Institut fur 
Forensische Medizin, Kantonspital, Basel, Switzerland 


Background The severity of peritonitis can be described 
clinically by the use of several scoring systems. However, the 
activation of peritoneal cells has not been included in the 
grading of peritonitis. This study evaluated the cellular activation 
of the infamed human peritoneum and determined possible 
relations between cellular activation and clinical scores. 

Methods In nine patients with diffuse peritonitis, peritoneal 
specimens were taken at the beginning of intervention. Mono- 
cyte~macrophage activity was assessed immunohistochemically 
using antibodies against macrophage inhibiting factor-related 
proteins (MRPs) 8 and 14. The antibody clone HAM 56 was 
used to identify local macrophages. Cellular expression of inter- 
leukin (IL) 1 was also measured. All examinations were per- 
formed in paraffin sections using the avidin-biotin complex 
technique. Evaluation of the clinical state was done by using the 
Mannheim Peritonitis Index (MPI), Peritonitis Index Altona II 
(PIA H) and Acute Physiology Score (APS). C-reactive protein 
(CRP) levels were measured before operation in serum. 

Results The expression of MRP-8 and MRP-14 showed a focally 
increased to diffuse dense interstitial staining. Activation cor- 
responded to high CRP values (median 220 (range 
4-7-42-6) mg dl '). Resident peritoneal macrophages (HAM 56) 
showed a relatively slight increase. IL-1 expression was discrete 
and in some cases not detectable. Activation was independent of 
MPI (median 30 (range 21-39)), PIAI (+057 (— 1-64 to 
+ 1-79)) and APS (2 (range 1-19)). 

Conclusion The pattern of peritoneal inflammatory reactions is 
relatively uniform and does not correspond to the clinical 
grading of severity. The surprisingly low expression of IL-1 may 
reflect downregulation after presumed early increase during the 
course of peritonitis, 


Experimental studies of biliary piperacillin excretion 


J. M. Culebras, M. J. Tunon, J. Gonzalez-Galego, C. 
Barrientos and P. Gonzalez, Department of Physiology, 
Pharmacology and Toxicology, University of Leon and 
Research Unit, Hospital of Leon, Leon, Spain 


Background Piperacillin is a f-lactam antibiotic with broad- 
spectrum activity against Enterobacteriaceae, enterococei and 
anaerobes. Its activity, along with high reported biliary levels, has 
prompted its clinical use in treating biliary infections. A number 
of organic anions are known to decrease biliary secretion of 
cholestero! and phospholipid without affecting bile acid 
secretion. The purpose of the present study was to examine the 
possible uncoupling effects of different doses of piperacillin on 
biliary lipid secretion in rats. 

Methods Male Wistar rats weighing 250-300 g were injected 
intravenously with piperacillin at four different doses: 0-3, 1, 2 
and 3 nmol per kg body-weight, and bile samples were collected 
for a total of 2 h. Bile acid, cholesterol and phospholipid concen- 
trations were measured in bile by commercially available enzy- 
matic methods. The bile lithogenic index (i.e. percentage 
cholestero! saturation) was calculated by the method of Hoffman 
(1973). 

Results Piperacillin administration inhibited bile acid, choles- 
terol and phospholipid secretion at all doses tested. The choles- 
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increased significantly. The phospholipid:bile acid. ratio was 
redu 















tly increased at all doses (+175, +103, +81 and 
r cent respectively). | : 
ion These data indicate that piperacillin induces. a 


secretion. This effect gives rise to a greater cholesterol 
Saturation in bile which represents a major factor for cholesterol 
gallstone formation. = 


ru, A. Apecechea, C. Emparan, A. Gomez and 
endez, Department of Surgery, Basurto Hospital, 


l Spain and Division of Organ Transplantation, 
University of Texas, Houston, Texas, USA oo 
Backg! nd Important complications after surgery are surgical 
infec for which empirical antibiotic therapy is required. To 


precise antibiotic therapy, the microbiological spectrum 
ivity must be determined. This study examined whether 
ibiotics have produced qualitative changes in microbial 
ated from patients and determined possible modifi- 


cations in sensitivity. | 

Methods Some 7414 samples, obtained from 6236 patients 
oper on by the authors during the past 6years, were 
analysed retrospectively. The frequency of isolation of the most 





SURGICAL INFECTION SOCIETY OF EUROPE ABSTRACTS 871 


le acid and cholesterol:phospholipid ratios were 


significantly. The lithogenic index of bile was 


reduction in bile acid, cholesterol and phospholipid. 
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common organisms was determined and changes in sensitivity 
after different antibiotics were evaluated. ee 
Results A significant global change was found (P = 0-0008):i 
surgical bacteriology responsible for infection, with a signi 
reduction (P = 0-006) in Staphylococcus aureus and an increz 
Staphylococcus epidermidis (P=0-026). An increase in 
isolation of fungi was also observed (P = 0-00006). Modifications 
in the incidence of Escherichia coli, Pseudomonas aeruginosa and 
Streptococcus faecalis were not confirmed. Changes in sensitivity” 
were not observed, with the exception of P aeruginosa, which 
showed a decrease in sensitivity to piperacillin (P = 0-0033), 
although a sensitivity of 100 per cent was associated with tazo- . 
bactam, and sensitivity to ceftazidime and amikacin was main- 
tained at 100 per cent. A decrease in sensitivity to cefotaxime of- 
between 75 and 39 per cent (P= 0-014) was observed and to 
gentamicin of between 100 and 76 per cent, while sensitivity to 
tobramycin was. maintained at over 90 per cent. P aerug 
presented over 90 per cent resistance to amoxycillin—clavu 
acid, which is a widely used antibiotic in these wards. Fi 
non-urinaty Æ., coli showed changes in sensitivity to cephaze 
(P = 0-000001). . 
Conclusion A decrease in S$. aureus, as responsible for surg 
infections, has occurred with a progressive increase in S. 
epidermidis. and fungi. With the exception of P aeruginosa and 
non-urinary Æ. coli, no changes in sensitivity were observed. It is 
useful periodically to evaluate the frequency of isolated 
organisms. and sensitivity to establish a typical flora in each 
department and to evaluate the need to modify antibiotic 
therapy. a g 
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Low molecular weight heparin and unfractionated 
heparin in thrombosis prophylaxis after major 
surgical intervention: update of previous meta- 
analyses 


Sir 

I read with interest the article by Koch et al. (Br J Surg 1997, $4: 
750-9) in which unfractionated heparin was compared with lcw 
molecular weight heparin (LMWH) in the prevention of post- 
operative deep vein thrombosis (DVT). 

In a subgroup analysis the authors conclude that in general 
surgery a high dose of LMWH is not more effective than a low 
dose and that the low dose is a more promising concept. Tae 
authors state that the results of a large clinical trial would se 
more reliable than the results from a meta-analysis; there is such 
a study’ that the authors may have missed. This is difficult to 
understand as data were collected from pharmaceutical com- 
panies and Medline until March 1996. The sample size calcu- 
lation in this prospective double-blind randomized multicentre 
study was made to allow an analysis of the prophylactic effect 
and safety in patients undergoing elective surgery for abdominal 
malignancy. The results (frequency given as percentage) in the 
1303 patients was as follows: 











Dose of 
Dalteparin 95 per cent 
Sass confidence 
2500) 5000 interval œf 
units units differences 
DVT* Gintention to treat) 14-9 8-5 2-1 to 3-9 
(n = 1303) 
DVT* {correct prophylaxis) 15-1 BS 21 to 34 
(n= 1154) 
Haemorrhagic complication 3-6 4-6 ~2-8 to 1-4 


een EE O to eee ener ere eet 
*Deep vein thrombosis (DVT) diagnosed by fibrinogen uptake 
test 


Meta-analysis is a valuable scientific instrument with advantages 
and disadvantages, but large properly performed controlled trals 
are the gold standard to evaluate the efficacy of clinical inter- 
ventions. This view is strongly supported by recent data from a 
comparison between results in meta-analysis and randomized 
controlled trials on the same topic’. The dose comparison made 
by Koch ef al. shows that these are important factors influencing 
the results of clinical studies but not taken into account in a 
meta-analysis. In this case such factors could be differences in 
patient population and time of first dose. 


D. Bergqvist 
Department of Surgery 
University Hospital 
S-731 85 Uppsala 


Sweden 


1 Bergqvist D, Burmark US, Flordal PA, Frisell J, Hallboob T, 
Hedberg M et al. Low molecular weight heparin started before 
surgery as prophylaxis against deep vein thrombosis: 2500 
versus 5008 Xal units in 2070 patients. Br J Surg 1995, 82: 
496-501. 

LeLorier J, Gregoire G, Benhaddad A, Lapierre J, Derderian 
F. Discrepancies between meta-analyses and subsequent lerge 
randomized, controlled trials. N Engl J Med 1997; 337: 536-42. 
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Author's reply 


Sir 

We welcome the comment by Dr Bergqvist and the opportunity 
to reply. Our meta-analysis was intended to resolve the question 
of whether LMWH can replace unfractionated heparin (UFH) 
under certain circumstances and therefore did not include the 
study of Bergqvist et al.'. This study investigates another question 
(randomized and double-blind comparison to assess a dose- 
response effect). This has correctly been termed the gold stan- 
dard for treatment comparisons and our results can, at best, add 
some additional evidence. Dr Bergqvist’s conclusion from our 
meta-analysis that low-dose LMWH is superior to high-dose 
LMWH is based on an indirect comparison which, in our 
opinion, exceeds what can be achieved in a publication based 
meta-analysis”. 

We agree that (even for the comparison of LMWH and UFH) 
many questions remain unresolved’. Treatment effects may differ 
in high- and low-risk patients (as is indicated by Dr Bergqvist’s 
results), the role of mechanical methods in thrombosis prophy- 
laxis needs investigation and additional information on com- 
mencement of treatment before and after surgery is necessary. 


N. Victor 
Universitat Heidelberg 
Abteilung Medizinische Biometrie 
Im Nuenheimer Feld 305 
D-69120 Heidelberg 
Germany 


| Bergqvist D, Burmark US, Flordal P, Frisell J, Hallböök T, 
Hedberg M et al. Low molecular weight heparin started before 
surgery as prophylaxis against deep vein thrombosis: 2500 
versus 5000 Xal units in 2070 patients. Br J Surg 1995; 82: 
496-501. 

2 Petticrew M, Kennedy SC. Detecting the effects of thrombo- 
prophylaxis: the case of the rogue reviews. BMJ 1997, 315: 
665-8. 

3 Haas S. European consensus statement on the prevention of 
venous thromboembolism. Blood Coagul Fibrinolysis 1993; 
4(Suppl 1): SS-S10. 


Effect of a no-conversion policy on patient outcome 
following laparoscopic cholecystectomy 


Sir 

We read with interest the paper by Wallace and O’Dwyer (Br J 
Surg 1997; 84: 1680-2) but were surprised at its main con- 
clusions. The authors state that one of the potential drawbacks 
of laparoscopic cholecystectomy is lack of experience with the 
open procedure. Advocacy of a no-conversion policy will further 
restrict an already diminishing experience with open chole- 
cystectomy with implications for surgical trainees. 

We believe it to be unwise to suggest that surgeons should not 
convert te an open procedure. Those with less experience than 
Mr O'Dwyer might be tempted not to convert with potentially 
significant complications. The authors compared an early with a 
more recent experience and outlined the reasons for conversion 
in the first 127 procedures. No information is given concerning 
the number of patients in the more recent series with previous 
abdominal surgery, intraoperative difficulties in identifying biliary 
anatomy or haemorrhage. Are these groups strictly comparable? 
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a July 1990 and December 1997, 896 laparoscopic 
cholecystectomies were performed in our unit, of which 75 were 
converted to an open procedure (8-4 per cent). Indications for 
conversion included anatomical uncertainty or adhesions from 
previous surgery (n= 48), empyema (n= 14), bleeding (n= 4) 
and technical problems (2 =4). We do not believe that it is 
always possible to be certain of biliary anatomy during laparos- 
copy. Conversion should be undertaken in this circumstance, as 
the risks of open cholecystectomy are less than those associated 





with laparoscopic bile duct injury. In our experience learning | 


curves or better laparoscopic instruments do not diminish the 
need for open cholecystectomy in a small percentage of patients. 
These patients, by the nature of their disease, demand even 
more experienced surgical technique. 


K. Barry 
J. Hyland 
= G. Traynor 
Department of Surgery 
St Vincents Hospital 
Dublin 40 
Ireland 


Author's reply 


Sir : 
We are gra 
but they appear to confuse one of our introductory statements, 
that one of the potential drawbacks of laparoscopic cholecyst- 
ectomy is lack of experience with open cholecystectomy, with our 
only conchision that a no-conversion policy can be adopted for 
laparoscopic cholecystectomy without adversely affecting patient 
outcome. There was no difference between the patients in both 
groups in our study with respect to previous abdominal surgery, 
severity of disease etc. We know of no published series where 
jon rates have not diminished with experience and i will 










P. J. O'Dwyer 


Magnetic resonance imaging in evaluation of the 
common bile duct 





The clinical role of magnetic resonance cholangiopancreat-_ 


ography (MRCP) and how the algorithm proposed by Musella er 
al. (Br J 
practice remains unclear. The main criticism of MRCP, when 
ompared with endoscopic retrograde cholangiopancreatography 





(ERCP), has been that no therapeutic option can be offered. 
when diagnostic information is obtained’. The authors suggest: 


MRCP for patients with symptomatic common bile duct 
(CBD) involvement (jaundice, evident viochemical abnormality 
and dilated ducts on ultrasonography). ERCP is usually neces- 
sary in many of these patients as a therapetic procedure either 
for sphincterotomy and stone removal ot for temporary of 
permanent stenting in the event of benign or n alignant stricture. 
In their series nine of 11 patients in this catecory underwent 


jteful to Mr Barry and colleagues for their comments. 


Surg 1998; 85: 16-19) may fit into routine clinical. 
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subsequent ERCP and sphincterotomy. MRCP may only add 
further to the cost of diagnostic investigation in these patients 
without providing any additional benefit or information. 

The potential clinical application of MRCP may be in the 
following circumstances: (1) patients who require purely diag- 
nostic ERCP examination; (2) after unsuccessful ERCP; (3) 
when technical difficulties of ERCP can be anticipated; and (4) 
for evaluation of the biliary tree in patients with mild bio- — 
chemical or ultrasonographic signs of CBD involvement before 
laparoscopic cholecystectomy-. 

S. Sudhindran 
Department of Surgery 
Countess of Chester Hospital 
Liverpool Road 
Chester CH] 3ST 
UK 


1 McDermott VG, Nelson RC. MR cholangiopancreatography: 
efficacy of three dimensional turbo spin-echo technique. AJR 
Am J Roentgenol 1995; 165; 301-2 (Letter). p 

2 Soto JA, Yucel EK, Barish MA, Chuttani R, Ferrucci JT. MR- 
cholangiopancreatography after unsuccessful or incomplete - 
ERCP. Radiology 1996; 199: 91-8. 2 


Author’s reply 


































Sir 
The main criticism you level against MRCP in patients 
symptomatic for involvement is that it adds costs without 
providing any additional information. Allow us to disagree with 
you for the following reasons. 

First, the most frequent causes of ‘surgical’ jaundice remain 
CBD stones or periampullary and pancreatic head carcinoma, 
The purpose of the study on symptomatic patients was to 
demonstrate that MRCP and ERCP in such patients had the ~ 
same efficacy. Many authors'? do not suggest diagnostic ERCP 
in symptomatic patients when a periampullary or pancreatic. — 
malignancy is suspected. In such patients an assessment of mass 
extension and resectability by the combined use of MRCP and 
helical computed tomography is to be preferred. ERCP will be 
useful for non-resectable lesions when a stenting procedure is 
required. On the other hand if stones are seen at MRCP, we 
prefer to drain the CBD by endoscopic sphincterotomy, as _ 
suggested in the algorithm. Others’, who want to preserve 
sphineter function, will attend to choledocholithiasis at the time 
of laparoscopic cholecystectomy. ERCP is not the only thera- 
peutic option to treat CBD stones; it is an invasive diagnostic 
approach that should be performed only when an operative 
procedure (sphincterotomy, stenting) is required on the basis of 
a previous non-invasive evaluation. | 

Second, the same authors’ cited by Mr Sudhindran, in a newer 
series, have enlarged their indication to perform MRCP. It may - 
decrease significantly the need for purely diagnostic ERCP, and 
is therefore recommended in the routine diagnosis of biliary tract 
disease. 


M. Musella 
Experimental and Clinical Medicine Department 
University of Reggio Calabria-Catanzato Medical School 
88 100 Catanzaro 
Italy 


{ Alvarez C, Livingston EH, Ashley SW et al. Cost-benefit 
analysis of the work up for pancreatic cancer. Am J Surg 1993; 
165: 53-60, k 
Gloor B; Todd KE, Reber HE. Diagnostic workup of patients 
with suspected pancreatic carcinoma. Cancer 1997; 79: 1780-6: 
3 Bagnato VJ. Laparoscopic and choledocholithotomy. Surg 
Laparose Endosc 1993, 3: 164-6. | 
4 Soto JA, Barish MA, Yucel KE et al. Magnetic resonance 
cholangiography: comparison with endoscopic retrograde 
cholangiopancreatography. Gastroenterology 1996; 110: 589-97. 
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Prognostic factors in a series of 297 patients with 
gastric adenocarcinoma undergoing surgical 
resection 


Sir 


Į was interested to read the paper by Sanchez-Bueno et al. (Br J 
Surg 1998; 85: 255-60) describing prognostic factors in petients 
who had undergone surgical resection for gastric carciaoma. 
Clinical, treatmenrt-related and anatomicopathological variables 
were analysed but no mention was made of variables relatng to 
tumour biology. Recent reports have described components of 
the plasminogen activating system as new factors that are also 
associated with poor prognosis. 

Urokinase plasminogen activator and its inhibitor FAI-1, 
determined by semiquantitative immunohistochemistry'* or by 
enzyme-linked immunoassay’°, were shown to be indepeadent 
prognostic parameters for short survival, particularly in patients 
with diffuse-type tumours by the Laurén classification. Heiss et 
alt showed that the expression of the urokinase plasminogen 
activator receptor on disseminated tumour cells in bone marrow 
aspirates taken at the time of surgery from patients with gastric 
carcinoma predicts early relapse and is an independent orog- 
nostic variable. 

The urokinase plasminogen activator system is thought to-have 
an important role in the cellular mechanisms that result in 
invasion and metastasis’. It is interesting to note that ir the 
multivariate analysis performed by the authors two of the four 
independent variables, penetration depth of gastric wall and 
lymph node involvement, are the consequences of these 
processes. Measurement of components of this system in patients 
with gastric carcinoma provides additional prognostic 
information which may be useful in planning treatment. 


D. F, Hewin 


Department of Surgery 

Royal Devon and Exeter Hospital 
Barrack Road 

Exeter EX2 5DW 

UK 


1 Heiss MM, Babie R, Allgayer H, Gruetzner KU, Jauch k-W, 
Loehrs U et al. Tumor-associated proteolysis and prognosis: 
new functional risk factors in gastric cancer defined by the 
urokinase-type plasminogen activator system. J Clin Oncol 
1995; 13: 2084-93. 

Ito H, Yonemura Y, Fujita H, Tsuchihara K, Kawamura T, 

Nojima N et al Prognostic relevance of urokinase-:ype 

plasminogen activator (uPA) and plasminogen activator inkibi- 

tors PAI-1 and PAI-2 in gastric cancer. Virchows Arch 1996, 

427, 487-96. 

Plebani M, Herszenyi L, Cardin R, Roveroni G, Carrare P, 

Paoli MD et al Cysteine and serine proteases in gastric 

cancer. Cancer 1995, 76: 367-75. 

4 Cho JY. Chung HC, Noh SN, Roh JK, Min JS, Kim BS. Figh 
level of urokinase-type plasminogen activator is a new prog- 
nostic marker in patients with gastric carcinoma. Cancer 1°97, 
79: 878-83, 

5 Plebani M, Herszenvi L, Carraro P, De Paoli M, Roveron: G, 
Cardin R ef al. Urokinase-type plasminogen activator receptor 
in gastric cancer: tissue expression and prognostic role. Clin 
Exp Metastasis 1997, 15: 418-25. 

6 Heiss MM, Allgaver H, Gruetzner KU, Funke I, Babic R, 
Jauch K-W et al Individual development and uPA-receptor 
expression of disseminated tumour cells in bone marrow. a 
reference to early systemic disease in solid cancer. Nature Med 
1995; t: 1035-9. 
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7 Conese M, Blasi F. The urokinase/urokinase receptor system 
and cancer invasion. Clin Haematol 1995; 8: 365-89. 


Pilonidal sinus: experience with the Karydakis flap 


Sir 

I thank Dr Kitchen (Br J Surg 1996; 83: 1452-5) and Schoeller et 
al’ for their contributions to pilonidal disease. Dr Kitchen’s 
symmetrical flap excision is an important refinement. Both 
authors properly emphasize the importance of creating a shallow 
cleft and placing the final suture lines away from a deep midline. 

Which operation is simplest? Muscle transfers are unnecessary 
as the authors point out. Shifting of fascia and fat is also un- 
necessary. The goal is to reshape dermis and epidermis and, 
therefore, skin alone needs to be moved’. Experience shows that 
fat falls into place and heals beneath intact skin. 

A chronic abscess wall is a victim to be protected. Its cells are 
striving to heal in a choking cloud of anaerobic bacteria which 
flood in from their breeding place in the airless cleft. The 
embattled fat is not a villain to be cut away as the ‘total excision 
to periosteum’ as conventional texts instruct. Such instructions 
are based on a faulty concept of the deformed tissues as 
generator, not sufferer, of disease. Freed of the noxious infusion 
from a damp cleft. deep tissues will always heal’. Total excision 
hospitalized 79000 servicemen for an average of 55 days in 
World War H and was abandoned. 

Shallow clefts and ventilated suture lines solve every pilonidal 
problem unresponsive to conservative treatment if excision of the 
rare epithelial tube is included. In the search for the simplest 
effective operation, shifting skin alone as a day-surgery pro- 
cedure has much to recommend it. 


J. Bascom 


Millrace Medical Building 
655 East 11th Avenue — Suite 5 


Eugene 
Oregon 97 401-3663 
USA 


1 Schoelier T, Wechselberger G, Otto A, Papp C. Pilonidal 

sinus; experience with Karydakis flap. Br J Surg 1997; 84: 

890-1 (Letter). 

Bascom JU. Pilonidal sinus. Current Practices in Surgery 1994; 

6: 175-80. 

3 Armstrong JH, Barcia PJ. Pilonidal sinus disease: the con- 
servative approach. Arch Surg 1994; 129: 914-19. 
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Topical glyceryl trinitrate cream for anal fissure 


Ir 

Glyceryl trinitrate (GTN) cream has recently been advocated as 
an effective treatment for anal fissure’. Apart from headache it 
appears to produce few complications but two recent patients 
highlight the pitfalls of its widespread indiscriminate use. 

Patient 1. A 43-year-old man presented to his general practi- 
tioner (GP) with a 3-month history of perianal pain aggravated 
by defaecation with increased mucus production and traces of 
bright red blood on defaecation. Intense sphincteric spasm 
prevented digital rectal examination. He was given topical 0-2 
per cent GTN cream for | month. Despite slight improvement 
significant symptoms persisted and he was referred to a colo- 
rectal surgeon. Intense sphincteric spasm made examination 
impossible. Examination under anaesthesia revealed a low rectal 
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carcinoma. He received preoperative radiotherapy followed by a 
low anterior resection with a colonic J pouch. 

Patient 2. A 49-year-old man presented to his GP with fresh 
rectal bleeding and pain on defaecation. He had anal spasm and 
an oedematous skin tag. GTN cream (0-2 per cent) was applied 
for 2 months with no success. When referred to the surgical 
department a squamous cell carcinoma of the anal canal was 
found which was treated by chemoradiation. 

Edwards et al.? demonstrated that patients with anal carcinoma 
are often given a benign diagnosis before the true nature of the 
disease is established and others have suggested that this may 
adversely affect prognosis’. These patients illustrate the import- 
ance of excluding more serious conditions before relying on 
topical GTN. The option of treating anal fissure without oper- 
ation does not reduce the need for full examination, if necessary 
under "anaesthesia. 


J. W. F. Catto 

F. L. Hinson 

; 5. H. Leveson 
Departm vent o a 


ids pie ae LC. Foster ME. Griffith yar re 
the case for earlier diagnosis. J R Soc Med 1991: 84: 





3 Jeon SL, Hagen K, Shokouh-Amiri MH, Nielsen OV. Does 
erroneous diagnosis of squamous-cell carcinoma of the anal 
canal and anal margin at first physician visit influence prog- 
nes Re Colon Rectum 1987; 30: 345-51. 





Long-term oral administration of branched chain 
amino acids after curative resection of hepato- 
cellular carcinoma: a prospective randomized trial 


Sir 

I read with interest the report from the San-In Group of Liver 
Surgery. promoting the benefits of branched chain amino acids 
(BC after liver resection for hepatocellular carcinoma (Br J 
; 84: 1525- ~31). The authors suggest that prolonged oral 
f a proprietary feeding solution rich in BCAAs 
ban EN, Otsuka Pharmaceutical Company, Tokyo, 
ay be of benefit in improving clinical and biochemical 
recovery after hepatectomy in patients with underlying liver 
disease. Unfortunately, this interpretation is not supported bey 
the data. The study design is seriously flawed due to the lack of 
a control group with supervised intake of an isonitrogenous, 
isocaloric feeding supplement. While the treatment group was 








given 100g of the test formulation per day (containing 27g: 


protein, 62 g dextrin and 7g rice oil, and providing 420 kcal) in 
addition to normal diet for l year, the control group ‘ate their 
usual meals’. 

It is widely accepted that in patients with chronic liver disease 
impaired dietary intake is one of the principal causes of nutri- 
tional deficiency (although absorptive and metabolic derange- 
ments may also contribute)’. Furthermore, the role ef BCAA 
feeding formulas in this group of patients is far from clear, with 
studies: providing conflicting results and demonstrating uncertain 


benefit’. There is evidence that conventional protein and casein 





preparations produce comparable results to BCAA solutions- 
when given over prolonged periods’. I suggest that the benefit 


demonstrated in the study by the San-In group can be explained 
largely by the overall effect of improved protein calorie intake, 


rather than any specific effect mediated by BCAAs. In this | 


regard, the recent clinical guidelines issued by the American 
Society for Parenteral and Enteral Nutrition recommend that 
BCAA-€ riched formulas be reserved for patients with 
established encephalopathy in whom standard medical care has 
failed and adequate protein intake cannot otherwise be 
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tolerated’. While the search for therapies to improve recovery 
(and liver regeneration) after hepatectomy in patients with 
cirrhosis continues, it is important that future attempts to evalu- 
ate specific nutritional strategies should have an appropriate 
isonitrogenous, isocaloric control arm. Improperly controlled 
studies simply add further confusion to a clinical problem replete 
with unproven (feeding) solutions. 


D. V. Mann 
Department of Surgery 
Prince of Wales Hospital 
Chinese University of Hong Kong 
Shatin 
Hong Kong 


i Sik DBA, O'Keefe SID, Wicks C. Nutritional support in liver > 
disease. Gut 1991; 829-33. 
Watanabe FD, Kahaku EA, Demetriou AA. Enteral nutrition 
and liver failure. In: Rombeau JL, Rolandelli RH, eds. Clinical 
Nutrition: Enteral and Tube Feeding. Philadelphia, 
Pennsylvania: WB Saunders, 1997: 417-28. 
Marchensini G, Dioguardi FS, Bianchi GP et al Long term > 
oral branched chain amino acid treatment in chronic hepatic = 
encephalopathy. A randomized double blind casein controlled — 
trial. J Hepatol 1990; 11: 92-101. i 
4 American Society for Parenteral and Enteral Nutrition Board 
of Directors. Guidelines for the use of parenteral and enteral 
nutrition in adult and pediatric patients. JPEN J Parenter 
Enteral Nutr 1993; 14(Suppl 4): 1-52SA, 
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Anatomical variants during axillary dissection 


Sir 

We enjoyed the informative article by Kutivanawala er al. (Br J 
Surg 1998; 85: 393-4) discussing the anatomical variants within 
the axilla. They describe six instances of an abnormal band of 
muscle and/or tendon stretching across the axilla and we feel that 
this issue needs clarification. 

The most common anatomical muscular variant is the ‘axillary 
arch of Langer’ (Langer’ser Achselbogen), first described in 1846 
and also called the ‘axillopectoral muscle”. It arises from the 
anterior axillary portion of the latissimus dorsi, runs across the 
neurovascular bundle and is inserted into the posterior aspect of 
the trilaminar tendon of the pectoralis major close to the 
humerus. Its innervation is via branches of the nerve to 
pectoralis minor. The muscle is rendered taut by elevation and 
abduction of the arm and is said to be present in 025-7 per cent 
of the population’. In our experience the incidence is 0-8 per 
cent (17 patients in approximately 2000 axillary dissections). 

There have been descriptions of other muscular and tendinous 

arches in the axilla. They may arise from the latissimus dorsi, 
pectoralis major, thoracic fascia, external oblique aponeurosis or 
ribs and costal cartilages. We have previously encountered a 
muscle arising as separate bellies from the lateral aspect of 
latissimus dorsi and serratus anterior, before joining to insert into 
the humerus’. Their insertions are commonly into the trilaminar 
pectoral tendon, upper humerus or coracoid process. 
Occasionally, they may insert into the fascia of the arm, extend 
into flexor muscles of the arm or extend down as the ‘chondro- 
epitrochiearis muscle’ as far as the medial epicondyle*. The 
uinervation of these muscles is frequently from the medial 
pectoral nerve, thus indicating the embryological origin from the 
pectoral muscle mass’. Others may be supplied by the inter- 
costaobrachial, the medial cutaneous nerves of the arm, or the 
thoracodorsal nerve. They may also be found in association with 
other muscular abnormalities of the pectoral girdle, for example, 
the rectus sternalis muscle. It is suggested that these muscular 
arches of the axilla may be rudimentary phylogenetic remnants 
of the panniculus carnosus which is well developed in some 
lower mammalian species, particularly cats’. 

As Kutryanawala et al. have stated the thoracodorsal neuro- 
vascular bundle is important for breast reconstruction using the 
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o latissimus- dersi myocutaneous flap, and if the arch is not divided 
- it may result in an entrapment syndrome and flap ischaemia. 


IL Daniels 
L Timms 
: G. Querci della Rovere 
0 Breast Unit 

-Royal Marsden NHS Trust 


~~ Sutton SM2 SPT 
UK 


~ 1 Langer K. Zur anatomie des musculus latissimus dorsi. Oester 
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2 Hollinshead WH, Anatomy for surgeons — the back and limbs. 
In: Serpell JW, Baum M, eds. Significance of ‘Langer’s Axillary 
Arch’ in Axillary. Philadelphia, Pennsylvania: Harper and Row, 
1982: 280-1. 

3 Rob C, May AG. Neurovascular compression syndromes. In: 
Advances in Surgery. Vol. 9. Chicago, Hlinois: Year Book 
Medical Publishers, 1975. 

4 Yuksel M., Yuksel E, Surucu S. An axillary arch. Clin Anat 
1996; 9: 252-4. 

5 Takafuji T, Igarashi J, Kanbayashi T, Moriya A, Azuma S, 
Sato Y. The muscular arch of the axilla and its nerve supply in 
Japanese adults. Kaibogaku Zasshi 1991; 66: 511-23. 
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Some of the most distinguished American vascular surgeons have 
contributed to this book and important chapters on endovascular 
techniques have been added. In the preface of the first edition 
the authors stated that ‘the intention of this textbook is to 
provide a comprehensive review of vascular surgery together with 
medical and basic science disciplines’. There can be no doubt 
that the authors have succeeded and, in my opinion, the present 
book is one of the most important reference works in vascular 
surgery. The book starts with an interesting historical review 
followed by valuable chapters on embryology, anatomy, physi- 
ology and pharmacology of the arterial wall. There is an excel- 
lent chapter on surgical exposures giving detailed and concise 
information. Haemostasis and thrombosis are well covered and 
information is given about drug interaction and screening in 
patients suspected of having coagulopathy. The chapters on 
atherosclerosis, including haemodynamic factors, are of excellent 
quality and the same can be said about the description of non- 








atherosclerotic vascular disease. Good practical advice is given: 






about the treatment of diabetic patients before and after surgery. 
It is, however, stated that measurement of ankle blood pressure 


is useful in diabetics. This is in contrast to the general view of 
preferring toe pressure measurements in this particular group of 
patients. The chapters on haemodynamics and the vascular 
laboratory, including information about duplex scanning, are 
excellent. The technique of measurement of arterial blood 
pressure of the toe as well as direct measurement of venous 
pressure might have been included in this chapter. Angiography 
and interventional radiology are well presented but intentional 
imal angioplasty is not described. The various endovascular 
s including aneurysm repair are up to date and endo- 
vascular management of traumatic vessel injuries is reviewed. 






Endovascular treatment of thoracic aortic aneurysms is not 
included. The theoretical background, contraindications and 
practical aspects of thromobolytic therapy is well covered in 
chapter 20. Regarding evaluation of cardiac risk in patients with 
r diseases I would have preferred the technique of dobut- 
stress echocardiography to be included. 

Atherosclerotic thoracoabdominal aneurysms are mentioned 
together with aortic dissections. Perhaps a separate chapter on 
dissection would have been advantageous as many of these 
patients are taken care of by vascular surgeons. All aspects of 
abdominal aortic aneurysm are well presented but more illus- 
trations in this chapter would have made it easier to read. 
Balloon angioplasty and stenting are not given much attention in 
er on aortoiliac occlusive disease although this may now 











be the first option when tréating these patients. Infrainguinal 
occlusive disease is covered fully and sound advice regarding 
both ervative measures and operative treatment is given. 
The chapters also include tables of operative results giving the 


reader the opportunity to compare with his/her own results. 
Percutaneous transluminal renal angioplasty (PTRA) and 
stenting are. not given much attention in the chapter on 





renovascular hypertension, probably because stents are not yet 


approved for this use in the USA. In most European centres 


PTRA is now the first option in patients with renal artery. 
stenosis whereas open revascularization is used when specially 


indicated, | 

Extracranial cerebrovascular disease is extremely well pré- 
sented by the editor perhaps reflecting his special interest in this 
field. Supra-aortic vessel disease is included although balloon 
angioplasty is not given much attention. The chapter covering 
haemodialysis is excellent and new endovascular approaches are 
discussed. Complications that might follow arterial surgery are 
ibed thoroughly. However, the possibility of using obturator 
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bypass for problems with localized graft infection in the groin is — 
not mentioned. Venous problems including thromboembolic 
disease and varicose veins are presented in a clear and concise | 
way. In this chapter, a couple of schematic illustrations of the 
haemodynamics of venous insufficiency and how to separate 
deep from superficial venous insufficiency would have been 
useful. Although much attention is given to the problem of 
selecting the level of amputation, one is left with the impression 
that the problem has not yet been solved. In general, I would 
have changed some of the illustrations from operative situations 
with schematic illustrations or perhaps supplemented them, 
examples are 36-1¢ and 36-2c. | 

Regardless of these insignificant objections, one is left with the _ 
impression that this is an excellent review which can be a 
recommended to those with an interest in vascular surgery, 
including registrar trainees. The references are numerous and of 
good quality. The review questions are excellent for self- 
evaluation following each chapter. The quality of the paper is 
good and most illustrations are of excellent quality. This 
outstanding book is recommended as one of the reference works 
that should be available in departments of general and vascular 
surgery. 


H. O. Myhre 


University Hospital of Trondheim 
N-7006 Trondheim 


Norway 


Cybersurgery. Advanced Technologies for Surgical 
Practice 


R. M. Satava (ed.). 155 X 235 mm. Pp. 201. Illustrated. 
1998. New York: Wiley-Liss. £55. 


This is an intriguing book with a catchy title that is well worth a 
read. It describes a variety of advanced engineering techniques 
that are likely to change the nature of surgical procedures as we 
know them today, Virtual reality, telepresence surgery, com- 
puter-aided surgery and microelectromechanical devices are all 
covered. I was intrigued by the term ‘medical avatar’ which is a 
full volumetric representation of the patient that can be used to 
plan and perform surgery. 

In contrast to the futuristic subject the book is irritatingly old- 
fashioned in format with poor-quality black and white 
photographs and a few colour plates in the centre. Although the 
series title is Protocols in General Surgery this is essentially a 
transient book. I read most of it on a train journey and, by 
coincidence, my daily newspaper had some of the same material 
in it. It is quite clear that surgical methods are going to change — 
dramatically and this volume offers an insight into the sort of 
changes we may see surprisingly soon. 

J. Bancewicz 
University of Manchester 
Hope Hospital 
Salford M6 8HD 
UK 


Long-Term Results of Arterial Interventions. European 
Vascular Course — 1997 Volume 


A. Branchereau and M. Jacobs (eds). 278 X 217 mm. 
Pp. 328. Hlustrated. 1997. Armonk: Futura Publishing. 
USS9S, 


The book of the Annual Meeting of the European Vascular Course 
is published in English and French, the French originators now 
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inviting English-speaking pundits. Of the 117 contributors, 56 are 
French and the others generally well-known names in the 
English literature who are responding to a familiar brief. The 
exchange of ideas provides insight into Gallic flair for inter- 
vention, Anglo-Saxen scepticism, and the mixed tenses and 
‘franglais’ typography provide some amusement. The book has 
variegated style, medest illustrations and insufficient editcrial 
discipline. Its aims are to disseminate expertise across cultaral 
frontiers. However, while some important results are reported, 
for example the late complications of aortic grafts, many authors 
tell us about their large series without stating their criteria for 
selection or management. A wealth of surgical expertise is 
thereby squandered in unregulated practice and we finish up 
none the wiser. We learn that, in more than 3000 carotid pro- 
cedures, a shunt has been used since 1989 for contralateral 
occlusion but there are no data to show why (despite 100 
references) and we have no guidance on the quality of evidence 
_ from some of the acknowledged experts. Carotid bypasses are 
© reported but only patency analysed, and a series of nearly 100 














allografts, while stimulating, does not satisfy. 

Some chapters undoubtedly have interest and value. Peter Bell 
gives a clear and well illustrated account with only 18 references, 
all in English. Some chapters provide an intriguing insight into 
differences in the clinical situation; for example the Marseilles 
aortic aneurysm patients, 431 elective but only 26 emergencies. 
Some authors report experience which does not seem to apply 
elsewhere. For instance. how is it that in Rouen small vein grafts 
work better if reversed below the knee? The editors are to be 
congratulated on their enterprise in promoting the ‘entente 
cordiale’ but there is more to do. We have shared our questions 
and should share the unavoidable responsibility of providing 
answers. Neither patients nor governments are impressed with 
mere technique or experience: they want real results. 


A. E. B. Giddings 
King’s College Hospital 


London SES ORS 
UK 
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have a 200-word structured abstract. Lengthy manuscripts are. - 
likely to be returned for shortening. The discussion in particular 
should be clear and concise and should be limited to matters 
arising directly from the results. Avoid discursive speculation. 
Randomized clinical trials should be clearly identified as such in 
the title and abstract. 


Reviews 


The Editorial Board of The British Journal of Surgery encourages 
submission of review articles on topics of interest to its readers. = 
Any topic will be considered, but priority will be given to those 
addressing a major current problem. The author of each > 
accepted review will receive an honorarium. Potential authors | _ 
are advised to contact: Mr J. A. Murie, University Department 
of Surgery, The Royal Infirmary, Edinburgh EH3 9YW, UK. 


Leading articles 


The Editors commission signed leading articles which are 
600-900 words in length and address controversial topics of 
current interest. They should be supported by no more than ten 
key references. Submissions may be subjected to external review 
and assessment by the Editorial Board before acceptance. The 
Editors retain the right to alter style and shorten material for 
publication. An honorarium is payable on publication. 


Correspondence 


The Editors welcome topical correspondence relating to articles 
published in the Journal. Letters should not exceed 250 words 
and should be typed double-spaced. 


879 









880 


Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Type or print the text on one side of sheets of A4 
paper (210 x 297 mm) with double spacing and 4-cm margins. 
Manuscripts that do not conform to these requirements will be 
returned to you for recasting. Begin each section (abstract, 
introduction, patients and methods. results, and discussion) 02 a 
new page. 


Title page 


On the title page give: (1) the title of the article; (2) the name 
and initials of each author; (3) the department and institutior to 
which the work should be attributed; (4) the name, address, end 
telephone, facsimile and e-mail numbers of the autaor 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial suppert; 
and (6) the category in which the manuscript is being submited 
(original article, review etc.). 


Abstract 


This should be not more than 200 words on the second page of 
the manuscript and be presented in a structured format. 


~ Background: state why the study was done, and its main am; 


Method: describe patients, laboratory material and  otaer 


¿o methods used. Clearly identify the nature of the study: 
=o randomized controlled trial, retrospective review, experimertal 


study, ete. Results: state the main findings of the study; include 
important numerical values. Conclusion: state the main 
conclusion drawn from the results. Controversial or unexpected 
observations may be highlighted, but keep this section bref. 
Write the abstract in clear prose. 


Tables and illustrations 


Submit three copies. of all illustrations and tables. Type each 
table on a separate page with an appropriate brief title. Line 
drawings are acceptable as clear black on white graphics, 
computer printout or photocopies. Submit radiographs, photo- 
micrographs, etc unmounted in the form of glossy prints, original 
transparencies or negatives. If you include photocopies, they 
should be of sufficient quality to enable the Journal’s referees to 
judge their content and value. Label each illustration on the 


= reverse side giving its number (to correspond with its reference 


in the text) and the name(s) of the author(s); indicate the top of 
the illustration. Include a measure of magnification of 
photomicrographs. Illustrations should be drawn and labeled 
appropriately for reduction to one or two column widths of the 
Journal. Include explanations of symbols and shading in the 
legend. Survival curves should be accompanied by a table giving 
the actual numbers ef patients involved. Include in the legerds 


_.. to illustrations and the footnotes to tables brief but 
~~ comprehensive explanations of all the information presented. 
= Look at recent issues of the Journal for examples of accepted 





`- layout. If a table or an illustration has been reproduced from a 
published work give the original source in full. Obtain 
permission to use published work from the original author and 
the publisher before submission. 


Abbreviations 


Use abbreviations sparingly. Terms that are mentioned 
frequently may be abbreviated but only if this does not impair 
comprehension by the reader. Use abbreviations consistemly 
throughout the text and clearly define each one on first use. 


Numbers and units 


Use the decimal poiat, not a comma, e.g. 5-7. Use a space and 
not a comma after thousands and multiples thereof, eg. 





10000. Use SI units (International System’ of Units) except for 
the measurement of blood pressure (mmHg). Where 
measurements were made in non-SI units, give the actual values 
and units, .with SI equivalents inserted in parentheses at 
appropriate points. 


Statistics 


For detailed guidance on the handling of statistical material, 
consult Br J Surg 1991; 78: 782-4. In evaluating a manuscript the 
Editors and statistical referees will consider the design of the 
study, the presentation and analysis of data and the 
interpretation of results. | 


Design 


Set out clearly the objectives of the. study, identify the primary 
and secondary hypotheses, and the chosen end-points, and 
explain the rationale for the choice of sample size. Investigators 
embarking on randomized controlled studies may wish to 
consider the CONSORT statement JAMA 1996; 276: 637-9). 


Presentation 


Whenever possible use graphical presentation to illustrate the 
main findings of a study. The use of standard deviation and 
standard error should be clearly distinguished. Do not use the 
‘+’ symbol; these statistics should be presented in parentheses 
after the mean value. l 


Analysis 


Clearly describe which methods were used for which analyses; 
any methods not in common usage should be supported by 
references. Réport results of statistical tests by stating the value 
of the test statistic, the number of degrees of freedom and the P 
value, e.g. ‘¢= 1:34, 16 d.f, P=020. o o | 
Actual P values should be reported to two decimal places, 
especially when the result is not significant, rather than stating 
‘not significant’. Whenever possible, the results of the primary 
analyses should be reported using confidence intervals instead of, 
or in addition to, P values. 


Interpretation 


Do not confuse statistical significance with clinical significance. 
In particular, ‘negative’ findings should be interpreted through 
the use of confidence intervals. 


Beware of placing undue emphasis on secondary analyses, 
especially when they are suggested by an inspection of the data. 
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(see above: Uniform Requirements for Manuscripts Submitted 
to Biomedical Journals). Reference to abstracts from meetings is 
discouraged. Reference to unpublished communications will not 
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parentheses. The first author is responsible for confirming the 
acceptability of the material quoted with the originator. 


In the text, number the references consecutively by superscript: ' 
or ©. References cited only in tables or figures should be 
numbered in sequence according to the first mention of the table 
or figure in the text. The sequence for a standard journal article 
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in Index Medicus (written in full if no abbreviation is quoted); 
year of publication; volume number; page numbers. For 
example: De Bolla AR, Obeid ML. Mortality in acute 
pancreatitis. Ann R Coll Surg Engl 1984, 66: 184-6. The sequence 
for the chapters of a book should be: author(s); chapter title; 
editors; book title; place of publication; publisher; year of 
publication; page numbers. For example: Calenoff L, 
Rogers L. Esophageal complications of surgery and lifesaving pro- 
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Adjuvant chemotherapy using fluoro-uracil, epirubicine and 
| joii after curative resection of gastric carcinoma 


ot, K. Aouad, D. Heudes, C. Boiron, F. Aimé, 

L . Chauvenet, E. Pujade Lauraine, J. Fourmestraux, 
J.H. Alexandre and J.P. Béthoux Departments of Surgery and 
Biostatistics, Hôpitaux Broussais et Hôtel Dieu, 1, Place du 
Parvis N otre Dame, 75004 Paris, France 





Aim: Fhe benefit of adjuvant chemotherapy (AC) after curative resection ` 


for gastric carcinoma is still debated. This prospective phase IH trial anal- 
ysed our experience with adjuvant chemotherapy after gastric resection for 
adenocarcinoma. 











Patients | methods: Eighty-seven patients with gastric adenocarci- 
noma underwent gastrectomy as primary surgical management between 
January | nd December 1995 (S2 males and 35 females. mean age: 
64-3413-2 s}. There were 20 palliative resections and 67 curative ones 
(37 distal ectomy and 50 total gastrectomy}. A chemotherapy of FEP 
(four courses of fluoro-uracil, epirubicin, cysplatin) was postoperatively 
popoa i curative resection for 25 patients <75 years, in good status 
(OMS <2) with a histopathological examination showing nodal INVASION. 


Results: The types s of gastrectomy performed were I8 Di.41D2,8D 


3, with the mean number of lymph nodes removed 13-8, The staging of 


tumours, according to the pTNM classification, in the AC group was stage 
I: two patients; stage Ik two patients; stage IH: 19 patients: stage TV: two 
patients vs 14 patients stage Í, 11 patients stage H, 16 patients stage IH. 
one patient. stage IV in the non-AC group. Chemotherapy was globally 
well tolerated. It had to be stopped in one case. the dose reduced in three 
cases, and was accompanied with digestive troubles in six cases. The 
median survi ‘al for the 67 patients with curative resection was 38 months 
dt was 38-1 months (ED 12-8) in the subgroup AC vs 51-6 
9) in the absence of AC (P<0-0001}. This better progno- 
















& 


sis concerning the group without AC was due to the large number of 


patients (19 
patients, the 
months (ED 
Conclusion: 
vival after ; 
patients wit! 
prospective | 


2) without nodal invasion. In the subgroup of stage IH 
edian survival was 38-1 months (ED 10-5) with AC vs 17-4 
1-7) without AC (P=0-19). 

Adjuvant chemotherapy of FEP type seemed to improve sur- 
rative gastric carcinoma resection, especially for stage I 
nodal invasion. Its benefits need to be evaluated in large 
ndomized trials. 








Prognostic value of p53 protein in colorectal carcinoma 


M. Diez, A. Gutiérrez, A. Lopez. P. Martinez, P. Hernandez, 

A. Martin, J.M. Mugtierza, R. Villeta, A. Ruiz, F. Noguerales and 
J. Granell irugta General, Hospital Universitario Principe de 
Asturias, ia Madrid, Spain 








Aim: To analyse the prognostic value of a set of pathological variables 
after curative resections for large bowel adenocarcinoma and to test a 
prognostic score derived from factors with independent predictive effect 
Material and methods: The study is based on data from 292 consecutive 
unselected patients (B-C Astler-Coller stages). Histopathological features 
were evaluat w$ prospectively on resected primary tumours. Relationship 
between factors and risk of recurrence was assessed by a Cox's propor- 
tional regression analysis. 
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Results: Four variables retained independent prognostic significance with 
respect to the risk of tumour recurrence: extent of bowel wall invasion 
(intramural vs extramural), peritumoral lymphocytic infiltration (present 
vs absent), number of positive nodes (none vs one to four vs more than 
four) vascular invasion (present vs absent), prognostic score was 
defined with these four variables. Each variable was weighted according 
to the regression coefficient attained. This system revealed four prognos- 
lic groups. Group I {scores 0-5-1} included 42 (14 per cent) patients, 
Group i (scores 1-5-2) included 103 (35 per cent), Group HI (scores 
2-5-3) 127 {43 per cent), and Group IV Hae 3-5-4) 20 (7 per cent). 
-7 recurrence was detected in two (5 per cent) patients of Group [, 
16 (15 per cent) in Group H, 44 (35 per cent) in Group IH, and 13 (65 
per a in Group IV (P<0-001). Five-year disease-free survival was 95 
per cent in Group Í, 60 per cent in Il: 46 per cent in HI and 24-4 per cent 
in TV (Pet)-O7), 

Conclusion: A prognostic score based in the evaluation of four Misto- 
pathological parameters concerning the tumour phenotype, enables the 
identification of subgroups of patients with different risk of relapse after 
curative resection of colorectal adenocarcinoma. 


Prognosis of surgical treatment of gastric cancer according to 
extend lymphadenectomy 


F. Docebo, M, Fernandez, M. Tamayo, M. Dovale. M. Lozano, 
J. Torres and A. Garcia Perla St. Camilo Jose Cela, Manzana 
l-bloque 8-3°A 41018 Seville, Spain 


Aim: The worldwide decrease in the incidence of gastric cancer over the 
last 10 vears has not been observed in our environment where it remains 
as an important social problem due to its high morbidity and mortality. 
We proposed to evaluate if extended lymphadenectomy produces better 
results. 

Material and methods: Between 1987 and 1991, 193 gastric cancers 
were diagnosed. A total of 162 (84 per cent) were reviewed 5 years after 
surgery, Out of them, 121 (63 per cent) could be resected, 59 with a RI 
and 62 with a R2 lymphadenectomy. Characteristics of this group of 121 
patienis are analysed regarding age, gender, size and tumour location, his- 
talogical type and surgical procedures according to tumour stage. 

Results: They were analysed five years after surgery. Perioperative mor- 
tality was five cases (8-4 per cent) in the R] group and four (64 per cent) 
in the R2 group. Morbidity was similar in both groups. Cardiopulmonary 
complications occurred in two (3-38 per cent) of the RI group, and three 
(4-83 per cent) of the R2 group. Urinary infection occurred in five (8-47 
per cent) of the RI group and four (6-45 per cent) of the R2 group. Intra- 
abdominal abscesses occurred three times (5-08 per cent) in the RI group 
and twice (3-22 per cent) in R2. R2 resection showed a higher incidence 
of suture dehiscence (six cases (9-67 per cent) vs four (6-77 per cent) in 
RI group). On the other hand RI group showed a higher incidence of sur- 
gical wound infection nine (15-25 per cent) vs seven (11-29 per cent) in 
R2, Recurrence occurred in 45 patients in the R] group and 4i in the R2 
group. 5~year survival was nine patients (15-2 per cent) in the R1 group 
and 17 (27-41 per cent) in the R2 group. 

Conclusions: Best results were achieved in distal located lesion. R2 lym- 
phadenectomy seems to improve prognosis in stages H and IHH. Extended 
total gastrectomy showed a survival rate of 37 per cent, subtotal extended 
24 per cent and subtotal resection 23-6 per cent. 
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Percutaneous endoluminal grafting for femoro-popliteal disease: 
a feasibility study 


M.S. Baguneid, D.J.A. Scott, A. Nevelsteen and M.G. Walke- 
Department of Vascular Surgery, Manchester Royal Infirmary 


Aims: A feasibility study was carried out to assess the role of a balloon 
mounted ePTFE graft with proximal and distal anchoring stents in patients 
with disabling claudication considered unsuitable for angioplasty because 
of the severity of the disease. 

Methods: Thirty-one patients with claudication were considered stitable 
for treatrnent. All had significant disease confined to the superficial 
femoral artery (SFA) and satisfied the entry criteria of two or more vessel 
run off and minimum SFA diameter of 4mm at stent anchor sites. 
Procedures were performed under local (17), epidural (2) or generel (12) 
anaesthesia, using a GF introducer sheath, intravascular ultrasound (VUS) 
and an image intensifier. 

Results: Successful deployment of the stent grafts was achieved in 23 
cases, with eight failures. Five were excluded following IVUS interroga- 
tion, two after encountering difficulties with the introducer sheath and 
one-following device failure. Of those patients in whom graft depleyment 
was successful primary patency was achieved in 10 (43 per cent) ard sec- 
ondary patency in 14 (60 per cent) at | year follow-up. 

Conclusions: While initial results with this device have proved disap- 
pointing, current development in the design of this stent graft œo one 
which is fully supported may result in this becoming a viable alte-native 
to angioplasty or indeed surgery. 


REDO surgery for the treatment of late complications in a 
10-year follow-up of 441 reconstructive operations 


A. Balogh, R. Sipka and R. Ménesi Alberi Szent-Györgyi 
Medical University Department of Surgery, P.O. Box 464. 
H-6701 Szeged, Hungary 


The purpose of this study is to review 120 REDO operations per ormed 
at the surgical clinic of the Szentgyörgyi Medical University Szeged, 
These operative corrections (or late reoperations} were performed to 
treat late complications - reocclusion, anastomotic aneurysm, graft 
infection — of 441 aorto-iliac reconstructions, and were performed in a 
S-year period (1986-1991). The REDO operations were done from three 
months to 10 years after the first interventions. Twenty-five RECO pro- 
cedures (21 per cent) were performed to correct an anas:omotic 
aneurysm, and 95 (79 per cent) to treat the reocclusion of the former 
reconstructed vessels. The REDO interventions proved to be necessary 
with a 10 per cent higher frequency after thrombendarterectomies than 
alter bypass procedures. Following resections of the abdominel aorta 
due to aneurysms a REDO intervention was done in a 5 per cent lower 
ratio than after reconstructions to treat arteriosclerotic obliteratioas. The 
author evaluates the surgical technique of REDO surgery, gives an 
overview of the possibilities for surgical correction, and analyses the 
results of the 120 interventions. 


Can clinical evaluation and noninvasive testing substitute for 
angiography in the evaluation of carotid artery disease? 


E. Ballotta, G.D.A. Giau, T. Bottio, G. Scannapieco, 

E. Abbruzzese and G. Meneghetti Istituto Clinica Chirursica 
il, Sez. Chirurgia Vascolare, Università di Padova, Via N. 
Giustiniani 2, 35128 Padova, Haly 


Aim: The objective of this study was to prospectively assess the value of 
combining clinical evaluation and non-invasive testing. paricularly 
Duplex scanning, in determining the safety and accuracy of performing 
carotid endarterectomy (CEA) without angiography. 
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Methods: During the last 9-month period, 17 patients underwent 14 
CEAs without angiography. This was a prospective but non-randomized 
study, since precise selection of those patients subjected to CEA without 
angiography was practised. The indications for proceeding with CEA 
without angiography were as follows: |) the progression of the carotid 
lesion with contralateral internal carotid artery (ICA) previously operated 
on with angiography: 2) renal insufficiency; 3) the need for emergency 
operation 4) the need for concurrent Operation in another anatomic 
region. 5) surgeon's preference. The patients ranged in age from 56 to 81 
years, with a mean age of 72 years. All patients were preoperatively eval- 
uated by the same neurologist and studied by duplex scanning and CT 
scan. Thirteen patients were symptomatic: no symptomatic patient pre- 
sented with non-hemispheric symptoms. In all cases the ICA lumen reduc- 
tion was 270 per cent. All operations were performed under general aes- 
thesia with continueus EEG monitoring for the selective use of an 
intraluminal shunt (IS). AH procedures were carotid eversion endarterec- 
tomy and reimplantation of the ICA in the common carotid artery. The 
data from ultrasound imaging were correlated with surgical findings and 
pathological specimens. 

Results: Perioperative stroke risk and mortality rates were 0 per cent. The 
predictec carotid lesion was confirmed by the operative finding, at the 
time of exploration. with respect to high grade stenosis and the character- 
istics of the pathologic specimen in all 17 cases. 

Conclusions: The major criticisms of the sole noninvasive evaluation are: 
l) the inability to determine intrathoracic pathologic abnormalities of the 
carotid vessels. and 2) the possible coexistence of incidental. asymp- 
tomatic intracranial berry aneurysm or unrecognized intracranial stenotic 
or occlusive siphon disease. Since these exceptions are rare and may be 
easily overcome. CEA can be performed safely without angiography, on 
the basis of clinical assessment and duplex scanning solely, when the 
accuracy of the vascular laboratory has been carefully and scientifically 
established. 


Duplex vein mapping of proximal deep vein thrombosis: a study 
of 2034 lower limbs 


K. Delis, A. Lauro, V. [begbuna, A. Lennox, N. Labropoulos and 
A. Nicolaides Irvine Laboratory, Imperial College School of 
Medicine, St. Mary's Hospital, London 


Aim: To evaluate the anatomic distribution, extent and patterns of proxi- 
mal lower limb DVT in a large series of patients with clinically suspected 
DVT. 

Materials and methods: The venous system of 2034 consecutive lower 
limbs was investigated using colour duplex imaging (ATL Ultramark 9: 
> MHz transducer). Criteria for a positive scan were: intraluminal 
echogenic material, non-compressibility, blood flow around a lucent fill- 
ing defect. absence of intraluminal Doppler signal, continuous signal not 
phasic with respiration, reduced or absent flow with distal augmentation 
and image irregularities despite optimal settings. 

Results: Supra-inguinal thrombosis was identified in 50 (2-45 per cent) 
limbs. Thrombosis in the common femoral vein (CFV) was detected in a 
total of 143 limbs (7-03 per cent). It was associated with a supra-inguinal 
clot in 47 limbs (32-8 per cent) and thrombosis of the superficial femoral 
vein (SFV) in 107 limbs (74-8 per cent), the popliteal vein (PopV) in 76 
(33 per cent), the tibio-peroneal trunk (TPT) in 15 (10-5 per cent) the pos- 
terior Ubial vein (PVT) in 28 (20 per cent), the peroneal vein (PerV) in 
29, the soleal vein (SolV) in 17 (12 per cent) and the gastrocnemial veins 
(GasV} in 13 (9 per cent). Of these limbs, 41 (28-6 per cent) had sus- 
tained a previous DVT, 

Thrombosis in the SFV was detected in a total of 226 limbs (11-1 per 
cent). Il was associated with CFV and supra-inguinal thrombosis in 107 
(47 per cent) and 39 limbs (17 per cent) respectively. DVT in SFV was 
associated with thrombosis in the PopV in 153 limbs (67-7 per cent), the 
TPT in 34 (15 per cent), the PTV in 60 (26-5 per cent), the PerV in 62 
(27-4 per cent). the GasV in 26 (11-5 per cent) and the SolV in 31 (13-7 
per cent). Of these limbs, 51 (22-5 per cent) had sustained a previous 
DVT. 
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Popliteal vein thrombosis was detected in 21] R per cent) legs and 
was associated with proximal DVT in 153 (72-3 per cent) of which 33 
(15-6 per cent), suprainguinally, distal thrombosis involved the TPT in 46 
(21-8 per cent}, the PTV in 74 G5 per cent), the PerV in 75 (35-4 per 
cent), the anterior tibial vein (ATV) in 32 (15. per cent), the Gas¥ in 37 
(17-5 per cent} and the SolV in 46 (21-8 per cent). 







The PTV, PerV and SolV were the most frequently thrombosed calf 
q 


veins. PTV and PerV thrombosis with or without the SolV was the pattern 
of calf DVT most often seen. GasV thrombosis was present only in 1/3 of 
soleal DVE. - 

Only 16 per cent of limbs with suspected DVT had proximal throm- 
bosis. 
Conclusions: Thitombosis in the CFV. SFY and PopV is associated with 
more proximal disease in 32-8, 47 and 72-5 per cent, respec tively. The 
more distal the thrombus the higher the likelihood of a more proximal ane 
detected. The SFV is the most frequently thrombosed proximal vein with 

22-5 per cent of affected limbs having sustained a previous thrombosis. 
The most frequently seen pattern of proximal thrombosis involves both 
the SFV and PopV with or without the PerV and PTV. Involvement of 
the PTV and PerV with or without the SolV is the most frequently seen 
pattern of multifocal calf DYT. 





Treatment of arterial graft infection by in situ replacement with 
allogenic ar rial graft 


M. Gabriel, } -Pawlaczyk. Z. Krasinski, F. Pukacki and 

S. Zapalski — Department of the G eneral and Vascular Surgery, 
University of Medical Sciences, ul. Długa 1-2, 61-848 Poznań, 
Poland = 





The present standard therapy of aortic graft infection is connected with 
frequent occurrence of operative and late complications, Autogenous tis- 
sue revascularization techniques are very promising therapeutic alterna 
tives, but their usefulness is limited by the complexity of this procedure 
and by the lack of suitable donor vessels. In recent years a few reports 
have described the possibility of replacing an infected vascular grafi with 
an allogenic arterial graft, 

From January 1996 until November 1997 nine patients with aorto- 
femoral graft infection were treated in our department. Because of the 
extent of infection it was impossible to perform extra-anatomic graft. In 
all cases infected vascular grafts were removed and in situ arterial allo- 
graft were inserted. The allografts were taken from multiorgan donors and 
cryopreserved in liquid nitrogen in 20 per cent dimethylsulfoxide 
(DMSO) | 

There were. no intraoperative deaths observed. One critically ill patient 
with severe Pseudomonas sepsis and extensive retroperitoneal abscess 
died on the second postoperative day, due to septic shock. One patient 
died in the 20th postoperative day due to myocardial infarction. in all 
seven survivers: infection could be eradicated and during the follow. up 
period they remained well. 

The arterial allografts seem to be the alternative in prostheses infection 
treatment. ` 


High resolution ultrasound prior to endarterectomy: the 
accuracy o grading ICA stenosis 


S.A. Jmor, T. LS. Elatrozy, H. Elmorsy, M. Griffin and 
A.N.N. Nicolaides Irvine Laboratory for Cardiovascular 


Investigation and Research, Imperial C ollege School of Medicine 
at St. Mary: 5, QE OM Wing, London, UK 


Aim: The aim vot this study was to evaluate the accuracy of ultrasonic B- 
mode images of ICA in estimating the degree of stenosis. 

Material and methods: In a random consecutive series of patients sched- 
uled for CEA routine duplex scanning was performed using ATL HDI 
3000 and 7-4 MHz probe. Good quality images in B-mode (both in longi- 
tudinal and transverse views) were frozen on the screen. The percentage 
diameter and area reduction were calculated from each view respectively 
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Peak systolic (PSV) and end diastolic velocities (EDV) were measured at 


the proximal CCA and ICA within the jet of turbulence. The following 


‘velocity ratios were used to calculate the degree of haemodynamic sten- 
osis (PSVie/PSVec). CEDVic/EDVec) and (PSVic/EDVec). Endarterec- 
tomy specimens of the same patients were scanned immediately in a mix- 
‘ture of saline and gel media. The site of maximal stenosis was marked 


and 0.2mm transverse pathological blocks were obtained. The duplex 
measurements were compared to the percentage area and diameter reduc- 
tion from transverse sections of the specimens. A millimetre scale was 


placed next to the specimens which was captured by video. The ares 
‘reduction was measured by playing the video and using the same duplex 
“setting as above. 


Results: The following table summarizes the difference in the estimated 
diameter stenosis using different methods in relation to that estimated 
from endarterectomy transverse blocks (as a gold standard). Twenty-nine 
out of 32 were in the region of 70-99 per cent. 





Percentage of cases with 
disconcordant stenosis 
relative to that estimated 
from the surgical 


Percentage of cases 
with concordant 
stenosis to that 
estimated from the 








Duplex method used surgical specimens specimens 
B-mode images 93% 6% 
PSVica 79% 21% 
EDVica 24% 16% 
PSV iea PS Veca 76% 24% 
EDVicwEDVcea 60% 40% 
PSVicw#/EDVeca 76% 24% 


APNOEA PEAASI added A AEEA EATA nna nnnnemunninnisnien sande ramareana ran Tee rE Trae a AAA 


Conclusion: The results indicate that images obtained with B-mode are 
the most accurate in determining the degree of stenosis. Diameter and 
area reduction (measured on duplex) might be more appropriate para- 
meters to be used in studies that evaluate the sensitivity and specificity of 
ultrasound with angiography as gold standard, 


Acute normovolaemic haemodilution in repair of abdominal 
aortic aneurysm: autolologous transfusion and cost reduction 


©] Sesh zai 2 ; RR 

D.R. Lewis’, S. Winter’, M. Nevin”, F.C.T. Smith’, R.N. Baird 
= 4 

and P.M. Lamont! | Department of Surgery, “Department of 

Anaesthetics, Bristol Roval Infirmary, Bristol, UK 


Aim: To review the practice of acute normovolaemic haemodilution 
(ANH) in routine abdominal aortic aneurysm (AAA) repair in a single 


: vascular unit with analysis of financial implications. 


Patients and methods: Retrospective analysis of case notes, operation 
records and anaesthetic charts was undertaken for 80 randomly selected 
patients who had undergone routine AAA repair (1990-1997). Demo- 
graphic and operative details were noted along with blood cross-matching. 
blood loss and per and postoperative transfusion practice. Pre and postop- 
erative haemoglobin (Hb) concentration and packed cell volume (PCV) 
were recorded, Outcome of surgery was assessed by observing 30-day 
mortality, postoperative morbidity and length of hospital stay. Economic 
analysis was used to estimate potential cost savings. 

Results: Of SO patients studied 72 (90 per cent) had complete records 
suitable for analysis. Thirty-two patients had ANH preoperatively (group 
D. 40 did not (group 2). Mean (range) volume of ANH blood for autolo- 
gous transfusion was 700 (400-1200) mi. Of all the parameters measured 
only the number of units of blood cross matched preoperatively (median 
values: four units group | vs six units group 2) (Mann-Whitney, 
P=()-0035) and the number of units transfused peroperatively (median val- 
ues: 0-5 units group | vs two units group 2) (Mann-Whitney, P=0-0065) 
were significantly different. Comparing the cost of equipment used for 
ANH and the cost of cross matching heterologous blood there is a saving 
of £70 per operation if ANH is used. 

Conclusion: The results suggest that ANH is a safe procedure prior to 
routine AAA repair and has definite economic advantages over hetero- 
logous transfusion. The theoretical decreased risk of infection and 
transfusion reaction as well as increased oxygen carrying capacity of auto- 
logous blood warrant further research. 
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The prevalence of Factor V (G1691A) and 
methylenetetrahydrofolate reductase (C677T) gene mutations in 
Turkish patients with arterial thrombosis 


E. Özmen. M.M. Özmen, E. Akar. N. Özalp and N. Akar 
Department of Paediatric Molecular Genetic, Ankara University 
Medical Schoot and Surgical Department, Numune Hospital, 
Ankara. Turkey 


Although Factor V GI691A (FV) mutation is a well recognized genetic 
risk factor for vesous thrombosis, its role in patients with arterial throm- 
bosis needs to be clarified. As the individuals carrying this mutation 
may be asymptomatic, there might be a possible interaction with other 
risk factors such as point mutauon at CO77T m the 5-10- 
methylenetetrahydrofolate reductase (MTHFR) gene. FV and MTHFR 
are frequent in the general population and coinheritance may further 
increase the mek of thrombosis. Therefore. we investigated the 
prevalance rate of FV and MTHFR gene mutations in patents with arte- 
rial thrombosis end healthy controls. AH subjects and controls were 
from Central Anatolia. Fifteen (SF) patients with the median (range) age 


(20-73) vears were studied. DNA was extracted using conventional 
methods followed by PCR amplication and restriction endonuclease 
digestion. Digested PCR products were identified using agarose gel and 
stained with ethicium bromide. 

Of the 15 patients with arterial thrombosis four (27 per cent) had 
heterozygote FV gene mutation whereas eight (53 per cent) had hetero- 
zygote MTFR and one had homozygote MTHFR gene mutation, Out of 
YO healthy controls. seven (8 per cent) had FV gene mutation whereas 29 
(32 per cent) had heterozygote MTFR and six (7 per cent) had homozy- 
gote MTHFR gene mutations. Coinheritance of heterozygote FV and 
MTHER was found in 75 per cent of patients with arterial thrombosis 
which was 43 per cent in healthy controls. 

The increased rate of prevalence and coexistence of both FV and 
MTHFR found in this group of patients suggesting thal these mutations 
might increase the risk of arterial thrombosis but it needs further investi- 
gation. 


In situ repair or extra-anatomic reconstruction for treatment of 
aorto-enteric fistulas 


E HJ. Paes and J.F. Volmar Department of Vascular Surgery 
Marienhospital, University Aachen Zeise 4, 52066 Aachen, 
Germany 


Based on 23 own observations and 208 patients with aorto-enteric fistulas 
(AEF) collected from the literature. actual diagnostic methods and its sur- 
gical approach are discussed. 

The most frequent location both of primary and secondary aorto-enteric 
fistulas is the endpart of the duodemum. In the group of secondary AEF 
the paraprosthetic type represents the most frequent morphological find- 
ing, The choice of surgical repair is stil} controversial. Numerous sur- 
geons however insist on a radical repair (Type A: restoration of the 
intestinal tract, complete removal of the vascular prosthesis, blind closure 
of the infrarenal aortic stump and axillo-bifemoral bypass. As an alterna- 
tive surgical approach an in situ repair is presented (Type B: closing of 
the intestinal defect, partial exchange of the inserted vascular prosthesis, 
an encircling omentum sleeve covering the prosthesis and anastomoses). 

Type A is loaded with a high operative mortality (S2 per cent) and 
frequent secondary complications (e.g. recurrent AEF, bleeding from the 
aortic stump). The Type B repair offers a time-saving procedure with a 
reduced operative mortality (22 per cent) and a better outcome for the 
patients. The only contraindication for this method is the presence of an 
extensive infection of the retroperitoneal space including the vascular 
prosthesis, 

Panents with low-grade aortic graft infection benefit from partial graft 
resection and in sifu repair. 
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Long-term results of 716 PTFE grafts for dialysis: analysis of 
different graft sizes and configurations 


J.R. Polo, M.C. Menarguez. J. Sanabia, A. Flores, J.A. Rueda and 
J. Polo Vascular Access Unit, Hospital General Universitario 
Gregorio Marañón, Dr Esquerdo 46, 28007, Madrid, Spain 


Aim: The purpose of this presentation is to analyse the complication rate 
of 716 PTFE grafts for dialysis, and calculate their primary and secondary 
patency rates, 

Material and methods: Between 1981 and 1997 2565 vascular accesses 
were performed: 1259 radiocephalic arteriovenous fistulas (AVF) (67 pet 
cent), 468 upper arm AVF (18 per cent), 82 dacron cuff catheters (3 pet 
cent) and 716 PTFE grafts (28 per cent). Anatomical positions of grafts 
were as follows: upper-arm (6-8 mm): 324 (45 per cent). upper-arn 
(6mm): 184 (26 per cent); straight forearm (6mm): 96 (13 per cent) 
curve forearm (6 mm): 49 (7 per cent) brachiojugular (6 and 6-8 mm): 51 
(7 per cent), femoro-fermoral (6-8 mm); 12 (2 per cent). Retrospective 
study. Parametric analysis was done with Student's test. Graft surviva 
was calculated using the life-table method. 

Results: Overall complication rate was 0-49 episodes per graft-year o 
follow-up. Complication rate (episodes per graft-year) was significantl 
lower in 6-8 mm upper arm grafts (0-33) (P<0-001). compared with th 
other grafts {Gmm upper-arm = 0-57: 6mm straight forearm = 0-62 
brachiojugular = 0-72: 6mm curve forearm = 0-74). Overall primar 
patency was 70 per cent, 34 per cent and 12 per cent at 1. 5 and 10 years 
Overall secondary patency (after successful rescue surgery for complica 
tions} was 86 per cent. 66 per cent and 39 per cent at 1. 5 and 10 years 
Best patency rates were observed in 6-8 mm upper-arm grafts: primary 
9? per cent, 52 per cent, 24 per cent at 1, 5 and 10 years: secondary. 9 
per cent, 79 per cent and 54 per cent at 1. 5 and 10 years. 

Conclusions: |: 6-8 mm upper-arm grafts (8 mm grafts tapered to 6 mn 
ai the arterial side} show the lowest complication rate and best long-tern 
survival. 2: Brachiojugular grafts can be an alternative in cases of non 
dilatable subclavian vein stenosis or occlusion. 


Non-operative treatment of false aneurysms using percutaneous 
injection of fibrin adhesive 


S.P.K. Payne and H. Loose Northern Vascular Centre, Freemai 
Hospital, Newcastle-upon-Tyne, UK 


Traumatic false aneurysms often require operative repair if duplex-guide: 
compression fails. We describe a percutaneous technique of occlusio 
which preserves the artery of origin and avoids the use of metallic coil 
and endovascular stents. 

This technique was attempted in 13 patients with peripheral false arte 
rial aneurysms where duplex-guided compression had failed over an It 
month period. In cach case an angioplasty catheter was placed across th 
neck ef the aneurysm and inflated until flow within the sac was occluded 
Duplex scanning confirmed this and under ultrasound guidance, 3 ml c 
tissue adhesive (Beriplast - P) was injected percutaneously into the sa 
during flow occtusion. Once thrombus production was confirmed o 


catheter were withdrawn. 

Ten femoral, two popliteal and one posterior Ubial aneurysms wei 
treated with this technique. Two femoral aneurysms demonstrated mim 
flow on completion. but complete occlusion on repeat duplex at 24 hour 
One patient developed a small false aneurysm at the site of insertion i 
the angioplasty catheter which closed spontaneously. One patient died - 
day 2 (cause unrelated to this technique). In all cases the false aneurys: 
was seccessfully occluded with preservation of the artery of origin. 

This technique potentially avoids operative repair of false anen 
aneurysms in patients where duplex guided compression has failed and 
associated with nunimal complications. 
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Colonos op) with biopsy after aortic surgery: a unique study of 
the incidence of colonic ischaemia 








M. Wel -S Baguneid, D. Dodd, M. Bukhari, G.D. Griffiths 
and M.G. Walker Department of Vascular Surgery, Manchester ` 


Royal Infirmary, Manchester, UK 













Aims: Co! 
nal aortic | 


termine the true incidence and implications. 

y-six patients undergoing elective infrarenal aortic surgery. 

n and 28 for occlusive disease, were colonoscoped and 
d one week postoperatively. 





Methods: 
28 for ane 


: ischaemia is a well documented complication of abdomi- < 
mstruction. This is the first prospective study in which all | 
had routine pre- and postoperative colonoscopy and biopsy. © 
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Results: All patients had normal macroscopic and microscopic appearances 
on preoperative biopsies. A 30 per cent incidence of postoperative colonic 
ischaemia was identified by histology (16/53 patients), almost half of these: 
(7/16) having normal macroscopic appearances, Two factors exhibited a 
statistically significant association with development of ischaemia: pro- 
longed cross-clamp time (mean of 44-75 vs 35 minutes, P<0-05, 
Mann-Whitney & test) and postoperative diarrhoea (88 per cent vs 13 per 
cent, P<0-001, Fisher’s exact test). Co-morbidity was much higher in those 
patients with ischaemia (81 per cent vs 13 per cent. P<0-005, Fisher's 
exact test). Overall morbidity was significantly greater in the aneurysm 
group (46 per cent vs 21 per cent, P<0-05, Fisher's exact test). 
Conclusion: Colonic ischaemia after aortic reconstruction is a much more 
common occurrence than previously reported, and though mild and tran- 
sient in many cases, is still associated with significant morbidity. When 
suspected, colonoscopy with biopsy is recommended. 
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Oesophageal epidermoid carcinoma: results of surgery after 
neoadjuvant radiochemotherapy 


*M. Adham, *J. Bauheux, 7J.P. Gerard, E. Delaroche, 

*N. Berthoux and *C. Ducerf *Department of General, 
Gastromiestinal Surgery and Liver Transplantation, Croix Rousse 
Hospital, Lyon, France. *Department of Radiotherapy, Centre 
Hospitalier Lyon Sud Lyon, France 


While surgery still remains the treatment of choice for oesophageal epider- 
moid carcmorma, there was no improvement of the survival rate in the past 
decades with 18 per cent 5-year actuarial survival. The aim of this study 
was to evaluate the interest of surgery after neoadjuvant radiochemathera- 
phy to l} increase the resection rate; 2) improve the actuarial survival rate: 
3) increase the disease-free survival (DFS); 4) avoid mutilating sargery. 
From February 1987 to September 1997, 55 patients (49 men and six 
women} with a mean age of 58-8 years (from 38 to 77) received 
oesophageal resection after neoadjuvant treatment. In eight cases there was 
a previous history of ENT epidermoid carcinoma. Tumour location was: 
upper 1/3 n=19. middle 1/3 n=22, lower 1/3 n=9 and double loca ization 
in upper and lower 1/3 n=3_ Impassable stenosis was observed in 2 cases. 
Thirty-five patients had endosonography. and tumour classification was 
mainly uT3 a=25 (45-5 per cent), uT4 a=6 (11 per cent) and uN 7=25 
(43-5 per cent), uN2 n=6 (11 per cena), the other patients were: uTO n=, 
uli n=}. uT2 nad, ufx n=3, uNO a=5. uNx n=4. Neoadjuvant treatment 
included two courses of chemotherapy 5-FluoroUracil (1 g/m“/dey) and 
Cisplaty! (25 mg/m“iday)} from day | to day 5, and from day 21 to day 26 
where half dose of 5FU was given. Radiotheraphy was done from day 2] 
to day 36 giving a total of 36 grays. Full neoadjuvant treatment was pos- 
sible in 67-3 per cent of cases, radiotherapy was completed in $5-5 per 
cent. and uneventful course was achieved in 56-4 per cent. Surgery was 
performed one month after the end of radiotherapy (at day 60). Tumour 
resectability was 96-4 per cent. only two patients had surgical exploration 
without tumour resection. Complete (curative) resection was acheved in 
45 cases (82 per cent), and in eight cases (14-5 per cent) palliative resec- 
uon was done. Forty-seven patients had gastroplasty and two had colo- 
plasty. Three field lymphadenectomy was done in 38 cases (69 per cent) 
and two field lymphadenectomy in 15 cases (27 per cent). Operative mor- 
tality was nil, and hospital mortality was 7.3 per cent. The post  perative 
course was uneventful in 45-5 per cent of patients, complications that 
occurred were mainly pulmonary (34-5 per cent) and recurrent nerve palsy 
(23-6 per cent). Pathological tumour classification (AJCC 1988) was: Stage 
2a n=6. Stage 2b #=3, Stage 3 n=8 (14-5 per cent). Stage 4 n=1? (24 per 
cent), and in 23 cases (42 per cent) the tumour was totally (or almost) ster- 
lized (Rt). Larynx preservation was achieved in 10 of 12 patients with 
theorectical indication of total pharyngolaryngo-oesophagector 1y. The 
overall actuarial survival rate was 27 per cent and 22 per cent at 4 and 9 
years, The DFS was 28 per cent and 25 per cent respectively Sixteen 
patents died with local or metastastic recurrence. and 19 are living (17 are 
disease free and two with metastasis). In the group Ré. the actuarial sur- 
vival rate was 53 per cent and 46 per cent at 4 and 9 years, and the DFS 
was 46 per cent and 47 per cent respectively. Six patients diec without 
recurrence and 12 are living and disease free. Neoadjuvant treatment is 
well tolerated by aimost all patients when carefully selected. It appears that 
this combination therapy increases tumour resectability, it can allow in 
same cases laryngeal preservation. Significant improvement of the actuar- 
tal survival rate and DFS is observed in the R+ group. 


Barrett's oesophagus: indications for resection 


D. Benchimol, M. Chazal, A. Myx. J.L. Bernard, H. Richelme 
and A. Bourgeon Service de Chirurgie Abdominale et 
Thoracique Hôpital de l'Archet 2 B.P. 3079 06202 Nice Cédex 3. 
France 


The aim of this retrospective study was to assess the indications and the 
results of oesophageal resection for Barrett's oesophagus (BO). 

From 1992 to 1997, 20 patients with histologically proven BO under- 
went resection: 19 males, | female. mean age 66. During the same period, 
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145 oesophagectomies were performed for other reasons, and five patie 
with a BO underwent an antireflux procedure. Oesophagectomy was p 
formed via abdominal and right thoracic approach in nine cases, with 
thoracotomy in seven cases and via a left thoracic approach in four cas 

Postoperative pathology showed 19 adenocarcinomas and one h 
grade dysplasia (HGD). Five patients had previous diagnosis of BO, 
whom three were under an endoscopic surveillance programme. 1 
pathology of these three patients showed one HGD and two T, tumot 
while in the two others. tumour was classified T, N,. 

There were two postoperative deaths (10 per cent) from pulmon 
complications. The 3-year actuarial survival rate was 48 per cent. 

in conclusion, resection is rarely indicated for BO, and mainly 
invasive Carcinoma. Long term results can be improved if oesophag 
tomy is indicated for HGD or early stage carcinoma, condition possi 
diagnosed by an endoscopic surveillance programme of BO. 


Laparoscopic approach for redo antireflux surgery 


M. Fein, K.-H. Fuchs, J. Heimbucher, S.M. Freys and A. Thied 
Chirurgische Universitdtsklinik, Josef-Schneider Str. 2 97080 
Würzburg, Germany 


Background: In general, reoperations after failed antireflux surgery 
performed as an open transthoracic or abdominal procedure and lapa 
scopic refundoplication is still controversial. 

Aim: To analyse the surgical and functional results following lapa 
scopic redo antireflux surgery. 

Methods: Fourteen patients (nine male. five female: age: 13-52 yea 
have been scheduled for laparoscopic refundoplication since 12/93. 
these, 1} had previous antireflux operations performed in other hospite 
Three of the 110 patients (2:7 per cent), who had antireflux surgery in < 
clinic, needed a second operation. The indication for surgery was rec 
rent reflux in 10 and severe dysphagia in four patients. Patients were ce 
sidered for a laparoscopic approach. if they had previous laparosco 
antireflux surgery in=5), only attempt for an open fundoplication (n= 
of one or more open operations with gastropexia (7=5). Follow-up exa 
inations were done after 1-4 years (median: 19 months). 

Results: A laparoscopic refundoplication was completed in eight of t 
l4 patients (57 per cent). Because of severe adhesions conversion w 
necessary in three patients following fundoplication and in three patie! 
following gastropexia. Outcome at follow-up examination was rated go 
or excellent in all patients. No one complained of dysphagia and regur; 
tation. Mild heartburn was present in two patients, and occasional g 
bloat m four patients. 

Conclusion: Laparoscopic refundoplication is useful especially { 
patients following laparoscopic fundoplication. The results are similar 
those with the first antireflux procedure. Refundoplication in a patient fe 
lowing an open procedure frequently requires an open procedure. 


Long term clinical evaluation of oesophageal reconstruction 


Z. Gerzic, J. Knezevic, P. Pesko, T. Randelovié. N. Radovanović 
A. Simić and P. Sabljak Department of Esophagogastric 
Surgery, First Surgical University Hospital, Clinical Centre of 
Serbia, Koste Todorovića st. 6, 11,000 Belgrade, Yugoslavia 


Introduction: During a 25 vear period (between 1964 and 1990) 7¢ 
patieats underwent oesophageal reconstruction. The most common reco 
structive operations were: long segment isoperistaltic colon substituti 
after corrosive ingestion not responding to other methods of treatmer 
distal esophageal interposition of the jejunum and gastric tuba (cervic 
EGA), To assess long-term results of various methods of reconstructic 
we randomized 150 patients (22 per cent) for control study, Only ¢ 
cooperative patients arrived to the clinic for an interview and the contr 
examination, There were 10 patients operated for carcinoma and é 


e 


patients with benign lesions operated in the period of 5 to 25 years ago 
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vee All; I perated patients were divided in five groups: right colon 
17 patients), left colon oesophagoplasty (20), gastric 
tube (10), interposition of the jejunum (10) and Roux-en-Y reconstruction 
(five patients). Ten healthy volunteers were examined in the same time as 
a control group, The clinical evaluation has been achieved by a personal 
interview ‘(side effects, ability to swallow and eating habits). clinical 
examination (body weight, barium swallow and endoscopy) and functional 
tests (radionuclide scintigraphy ~ transit time and clearance). All exam- 
ined patients were classified in three groups — excellent, good and poor, 
In categorizing: the patients according to our results, excellent and good 
patients were selected who had no symptoms related to feeding, clinical 
evaluation and unctional tests were negative. The outcome was consid- 
ered good to poor if the patients occasionally experienced temporary 
symptoms, medium clinical results and tests and poor with severe symp- 
tions, clinical results and test which cause an incapacitation and need for 
another corrective operation. 

Results: In overall long-term (5-21 years) control examination of 62 
patients, 69-35 per cent ‘had an excellent to good results, 25-80 per cent 
had a good to poor results and only 4-8 per cent had poor results. The 















best lone term results (8-10 years after surgery) we found in the group of 


patients with short jejunal interposition. All these patients showed almost 
normal behaviour and normal clinical and functional tests. Qn the second 
place is long ispoeristaltic left colon substitution (5-21 years). After this 
type of recon: jon the patients must modify their eating habits but had 
no swallowing ifficulties, Regurgitation and gastrocolic reflux with 
colitis were ni 
cent of patients. Only 5 per cent of patients had persistent weight loss. In 
most of the pati nts propulsive activity of the colon was difficult to quan- 
tify. In the group of patients with right colon reconstruction the long term 
results were a little better in the left colon. On the third place we found 
long term results after gastric tube reconstruction (5-10 years). Reflux 
esophagitis is dependent of the level of EGA but we found it in 20 per 
cent in high anastomosis. 

Conclusion: In comparing our results with other series bypass reconstruc- 
tion has some: advantage because of vagotomy after oesophagectomy and 
also postoperaave mortality is higher than in bypass reconstruction. 















Has the exp 1 sion of laparoscopy modified the medical habits in 


the treatment of the gastro-cesophageal reflux 


P. Hauters, A. Lochegnies, C. Lequeux, A. Nakad, E. Farchakh 
and M. Deffrennes Clinique Notre-Dame, 9 Avenue Delmée, 
7500 Tourna, | Bel gium 





Between 1992 and 1996, 42 patients had a Nissen fundoplication for 
gastro-oesophageal reflux. There were 29 men and 13 women. the median 
age was 37 years (range: 25-65). One patient was lost to follow-up. The 
other patients were evaluated in December 1997, the median follow-up 
was 30 months (range: 12-72). We recorded one bad, four good and 36 
excellent results. We distinguished between two groups to determine 
whether the expansion of laparoscopy had modified or not the manage- 
ment of the patients presenting with peptic oesophagitis. Group A con- 
sisted of 15 patients operated on between 1992 and 1994 and group B of 
27 patients operated on between 1995 and 1996. A minority of patients 
(5/15=33 per cent) were treated by laparoscopy in group A and a majority 
(22/27=81 percent) in group B (P<0-005). The Nissen fundoplication eA 
resented 1-2 per cent (15/1216) of the global surgical activity in group : 
and 2-9 per cent (27/925) in group B (P<0-01). The postoperative cal 
were equivalent i in the two groups. Patients of group A had complained of 
gastro-oesophageal reflux for 745 years and patients of group B for 5x3 
years (NS) before being referred for surgery. The number of gastroscopies 
and the length of the medical treatment before surgery were also equiva- 
lent in the two groups: respectively 7+2 gastroscopies and 32+£15 ea 
in group A vs 6Ł3 gastroscopies and 26+12 months in group B (NS). H 
has to be noted that several patients were referred to the surgeon fe a 
friend or by the general practitioner while they had never been informed 
by the gastroenterologist about the potential benefit of a surgical opera- 
tion. That situation occurred in three patients (20 per cent) of group A 
and in eight patients (29 per cent) of group B (NS). In our experience. 
Nissen fundoplication is a successful procedure in 97 per cent of the 
patients. With the expansion of laparoscopy, we have noted that the 





gommon but we found colonic stasis in almost 50 per 
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patients are not referred quickly to surgery but that the number of opera- 


tions performed for gastro-oesophageal reflux has increased significantly. 


Finally, it is clear that some gastroenterologists still have to be convinced 
of the role of surgery in the treatment of the gastro-oesophageal reflux. 


Adenocarcinoma on Barrett’s oesophagus: a series of 44 


resections 


P. Lozac'h, Ph. Topart, A. Volant and R. Saad Service de 
Chirurgie Vis€erale 1, CHU de la Cavale Blanche, 29609 Brest 
Cédex, France 


Introduction: The incidence of lower esophageal adenocarcinoma is 


increasing. The responsibility of Barrett's oesophagus may be suspected. 


This study reviews the results of a surgical approach. 

Methods: Between 1982 and 1997, 44 adenocarcinomas on Barrett's 
oesophagus were resected among 120 type | and H adenocarcinomas. The 
mean age of the 40 men and four women was 65 (39 to 86). Hiatal hernia 
was present in 25 patients and gastro-esophageal reflux also in 25. 
Barrett's oesophagus has been previously diagnosed and monitored in five 
patients. Preoperative radio-chemotherapy was given to four patients. 
Surgical procedures included 39 Ivor Lewis, four transhiatal eso- 
phagectonnes and one total gastrectomy. 

Results: Thirteen cancers were spread over the entire Barrett's oeso- 
phagus. seven were located at the upper end and 23 in the two lower 
thirds. Twelve tumours were staged T1, five T2 and 25 T3 with 48 per 
cent N+ tumours. Severe or moderate dysplasia was found around the 
cancer in 17 resected specimens. Two patients died postoperatively. 
Among Ivor Lewis operations 32 out of the 39 patients had no complica- 
ions. The 3-year actuarial survival is 24 per cent. 

Conclusion: Total resection of the Barrett's oesophagus is essential in 
order to remove surrounding dysplasia. A two field oesophagectomy 
allows thoracic and abdominal lymph node resection. 


Flow cytometrie DNA analysis and p53 protein expression show 
a good correlation with histological findings in patients with 
Barrett's oesophagus 


L.F. Martinez de Haro, P. Parrilla and F. Sanchez Department 
of Surgery, University Hospital V Arrixaca, El Palmar, 30120 
Murcia, Spain 


introduction: There is a considerable degree of subjectivity and, there- 
fore. substantial inter-observer and intra-observer disagreement in the 
diagnosis and grading of dysplastic lesions in Barrett's oesophagus. The 
aim of this study was to evaluate the usefulness of DNA flow cytometry 
and immunohistochemical staining for p53 protein as objective methods to 
complement the conventional histological diagnosis of dysplasia in this 
disease, 

Methods: Formalin-fixed, paraffin-embedded tissue of 55 patients diag- 
nosed of Barrett's oesophagus were processed for flow cytometric 
measurements (ploidy, proliferation index) and p53 immunostaining. 
Results: Both the proliferation index measured by flow cytometry and the 
positivity of the staining for p53 showed a statistically significant increase 
throughout the sequence: no dysplasia ~ indefinite for dysplasia — low- 


grade dysplasia - high-grade dysplasia — adenocarcinoma. Only in the 
samples with severe histological alterations aneuploid cell populations 


were found. There is also a highly significant correlation between the 


results of the cytometric study and the positivity in the staining for p53. 


Conclusions: The use of these procedures may play an important role in 
the evaluation of patients with Barrett's oesophagus. If we consider that 
staining for p53 1s technically simple. economical and quick, and repre- 
sent a procedure available to most pathology laboratories, it seems obvi- 
aus that the use of this staining must play a role as a biomarker in this 
disease. We show the possibility of obtaining adequate results for the 
cytometrie analysts with small formalin-fixed, paraffin-embedded biopsies, 
following a strict protocol for acceptance of the tissue samples and/or 
histograms obtained. 





Oral Presentatioas: Oesophagus 


Flow cytometrie DNA analysis and p53 protein expression 
improve the identification of Barrett’s oesophagus patients that 
require a more accurate endoscopic surveillance 


P. Parrilla, L.F. Martinez de Haro and F. Sanchez Department 
of Surgery, University Hospital V Arrixaca, El Palmar, 30120 
Murcia, Spain 


Introduction: Regular endoscopic surveillance is recommended for 
patients with Barrett's oesophagus to detect dysplasia and to diagnose car- 
cinoma while it isin an early and possibly treatable stage. However. there 
are numerous cordroversial aspects regarding the natural history of dys- 
plasia in this disease. Our objective was to investigate the usefulness of 
DNA flow cytometry and immunohistochemical staining for p53 protein 
in order to define subgroups of patients showing similar histological find- 
ings but with a different malignancy potential. 

Methods: We reviewed the evolutive behaviour of 81 patients with this 
disease. For the present study we selected 36 of these 81 patients, includ- 
ing all those who at some time in the follow-up had had a diagnosis of 
dysplasia in any af its grades (n=23). Pormalin-fixed, paraffin-embedded 
tissue of these patients were processed for flow cytometry measurements 
(ploidy, proliferation index) and p53 immunostaining. 

Results: Only in the group of patients with ‘indefinite dysplasia’ we did 
find statistically significant differences between the samples from patients 
with and without progression to more severe lesions. as far as both flow 
cytometry and staming for p53 are concerned. 

Cenctusions: Our results suggest that these procedures are capable of dis- 
tinguishing between a real, although incipient. neoplastic process and 
morphological changes of a reactive or reparative type. 


Thursday 18 June 


Quality of life and function of the oesophageal substitute after 
oesophagectomy and oesophago-gastrostomy for oesophageal 
cancer 


G. Zaninotto, M. Costantini, A. Ruol, M. Anselmino, M. Renier, 
D. Molena, L. Nicoletti, D. Casara, S. Merigliano and E. Ancona 
University of Padua, Istituto di Chir. Generale I, Italy 


The recently proposed Gastrointestinal Quality of Life Index (GIQLD! 
was used to evaluate the outcome of subtotal oesophagectomy and gastric 
pull-up in 45 consecutive patients (33 male, 12 female, median age 64 
years}, at a median 13 months after surgery. All the patients were recur- 
rence-free, patients with anastomotic stricture were excluded. The GIQLI 
was based on a questionnaire containing 36 questions, each of which was 
attributed a score from 0 (=always) to 4 (=never), regarding foregut symp- 
toms (heartburn, regurgitation, dysphagia, belching), as well as physical, 
emotional, social and therapeutic aspects of postoperative life in these 
patients. A matched group of 71 healthy subjects (41 male, 30 female, 
median age 6] years) served as controls. A subset of 15 patients (ten male 
and five female, median age 64 years), 10 with moderate to severe foregut 
symptoms and five with no symptoms. was also evaluated by means of 
endoscopy with oesophageal and gastric biopsies, supra-anastomotic 
oesophageal pH- and bilirubin monitoring (Bilitec”), gastric bilirubin 
monitoring, biliary scintigraphy with °""Tc-HIDA and gastric emptying 
scan of a semi-solid meal. 

Results: The overall GIQLI score did not differ between patients and con- 
trols (120-3, r. 92-142, vs 127, r. 86-143, P=ns)}; however, the partial 
‘symptom’ score was lower in patients than in controls (16, r. 9-20. vs 
20, r. 12-20, P<@-05): 17 out of the 45 patients (38 per cent) were con- 
sidered as having moderate to severe foregut complaints (symptom score 
<15). The partial score regarding the patients’ physical status also differed 
from controls (P<0-04), whereas the emotional. social and therapeutic 
scores were similar in patients and controls. In the group of patients who 
underwent functional evaluation, the presence of oesophagitis, gastritis 
and abnormal acid gastro-oesophageal reflux did not differ between symp- 
tomatic and asymptomatic patients, whereas the percentage time of the 
presence of bilirubin in the intrathoracic stomach and in the oesophagus 
was significantly higher in symptomatic patients (P<0-01): in particular, 
an abnormal oesophageal exposure to bilirubin was found in eight symp- 
tomatic patients. but only in one asymptomatic case (P<0-05), An abnor- 
mal ”®Te-HIDA biliary scintigraphy and delayed gastric emptying tended 
to be more frequent among symptomatic patients, though the difference 
did not reach statistical significance. 

Conciusion: The overall quality of life in patients who undergo subtotal 
esophagectomy and intrathoracic oesophagogastrostomy for esophageal 
cancer is good and does not differ from that of healthy controls, although 
physical performance is impaired and some foregut symptoms are 
recorded. These symptoms seem to be mainly related to the presence of 
bile reflux and, possibly, to abnormal gastric emptying. 


'Eypasch E. Br. J. Surg 82: 216-222, 1995. 
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Treatment of bile leak following laparoscopic cholecystectomy: 
the significance of the bile duct of Luschka 


L. Asztalos, E.M. Gamal, P. Metzger, I. Szántó, A. Altorjay, 
A. Vörös, L Rózsa and J. Kiss H.I. University For Health 
SCIENCES, Department of Surgery, Budapest, Hungary, 1389 
Budapest, Szaboles u. 35, P.O. Box 112, Hungary 





Introduction: The treatment of bile leak following laparoscopic cholecys- 
lectomy (LCY depends on the severity of the injury and the site of the 
leakage. Injury can occur to the extrahepatic biliary tree, excessive dis- 
section to the liver bed, to an undiscovered bile duct of Luschka, Another 
cause is the leak due to insufficient clip application to the cystic duct. 
Methods and results: During the period 1991-1996. II bile leaks 
occurred following 2400 successful laparoscopic cholecystectomies. In 
Iwo cases bile extravasation occurred because of insufficient clip applica- 
tion, and in nine cases minimal biloma and leakage was observed. All 
leaks had been indicated by the drain, which was routinely inserted in the 
paca sand region. Uren ep avloMny and re- ligation of a cy 7 ic aoe 











ge bile collections in the E Te N seven cases 
rvation and follow-up ultrasound examinations proved to 
amount of bile leak decreased continuously, and the dis- 
ge di ed 2-3 days following the operation, indicating that the 
bile leak was due to injury to bile duct of Luschka. In two other cases the 
leak persisted or 6-7 days, with constant amounts without clinical mani- 
festations of peritonitis, and ERCP showed bile duct of Luschka that com- 
municated with the drain, and bile discharge regressed in 8-9 days posi- 
operatively, and then ceased. 

Conclusion: Following LC, the clinical signs. ultrasound, ERCP and the 
observation of the tendency of bile leak through the drain can determine 
the tactics to be followed. Whenever manifest bile peritonitis and diffuse 
fluid collections are present, this indicates a serious injury to the bile 
ducts or a technical problem with the clips applied to the cystic duct, thus 
and urgent ERCP and endoscopic sphincterotomy, laparotomy or re- 
laparoscopy uld be performed. Decreasing rate of the leak without 
signs of peritonitis indicates an injury to a bile duct of Luschka, which 
can be treated conserv atively. 






Five years experience with laparoscopic herniorraphy 


A. Bobrzynski, A. Budzyński, K. Rembiasz, W. Dutkiewicz, 
Z. Biesiada and J. Krzywoń Second Department of General 
Surgery, C ollegium Medicum of Jagiellonian University, ul. 
Kopernika 21, 31-501 Krakow, Poland 


We present our-5 years of experience with laparoscopic hernia repair, 
development of ‘currently used techniques and concepts. From January 
1993 to January: 1998 we performed 572 laparoscopic herniorraphics in 
519 patients. 2/3 of all hernias were indirect, nearly 1/3 direct inguinal. 
There were only three femoral and two incisional hernias, 9-27 per ceni 
(53) of our patients were submitted to laparoscopy for bilateral hernia and 
6-47 per cent (37) for recurrent one. Patients ranged in age from 15 to #4 
years (mean 43). -At the beginning the technique was used only mn iamted 
number of case . particularly lean men with small hernia. Since then we 
started to practice it routinely and laparoscopy composes now more than 
70 per cent of elective hernia surgery. We encountered no complication 
requiring laparotomy. We had three cases of intraoperative complication ~ 
transection of inferior epigastric vessels. In two patients we successfully 
stopped bleeding laparoscopically by clips application, one required 3cm 
incision in groin area with open ligation of bleeding vessel. in the 
majority of patients the postoperative period was smooth and uneventiul 
and they were able to regain normal activity after suture removal. 
Postoperative complications were infrequent and in most cases minor and 
self- resolving like transient hyperestesia, pain, haematoma or seroma m 
the groin area. In nine patients seromas had to be drained percutaneously 
in 1-8 sessions. We observed 23 (4-02 per cent) recurrences. Almost all 
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of them appeared within | year after operation. Most recurrences come 
from a period of time when we used small mesh covering only existing 
abdominal wall defect. The currently used modified technique with exten- 
sive Ussue dissection and mesh covering whole groin area is associated 
with markedly lower recurrence rate. Even though we think that every 
patient with primary. single hernia is a good candidate for laparoscopic 
repair, In case of bilateral or recurrent hernia laparoscopic herniorraphy 
should be particularly recommended. 


Does laparoscopic ultrasound identified lymph node status of 
upper gastro-intestinal malignancy have prognostic value? 


D.M. Bruce, M.E. Flett and K.G.M. Park Ward 50, Aberdeen 
Royal Infirmary, Foresterhill, Aberdeen, UK 


Aim: We have previously shown that laparoscopy, combined with high 
frequency. high resolution ultrasound improves staging of gastro- 
oesophageal malignancy when compared to conventional techniques 
(clinical, endoscopy, abdominal ultrasound and CT scans}. This study 
examined the impact on tumour recurrence and patient survival of intra- 
abdominal lymph node status identified by laparoscopic ultrasound (LUS). 
Materials and metheds: Forty-four patients with tumours. deemed 
resectable, by conventional staging, who underwent LUS, were available 
for follow-up. Thirty-seven had proceeded to resection and seven under- 
went palliative therapies having been ‘upstaged’ by LUS. Data regarding 
LUS nodal staging. tumour recurrence and patient survival were prospec- 
tively collected. All patients were reviewed until death or at least one 
postoperative year. Nodal group comparisons are between tumours staged 
N, compared with N, or 2 by UICC criteria (1992). 

Results: Overall there was a 58 per cent -year cumulative survival 
imedian 14 months: standard error [SE] 0-08). However, those patients 
proceeding to resection had 67 per cent |-year survival (median 17 
months: SE 6) which was greater than the palliative therapy group, with 
no -year survivors (median 4 months: SE 6). LUS defined nodal status 
predicted no significant difference in survival of the overall group or 
gastric/oesophageal subgroups. However. there was a trend towards pro- 
longed survival in the node negative group (median 29 months; SE 9 
compared with 13 months; SE 4 in the positive group). Disease-free sur- 
vival was greater in LUS node negative patients (26 months; SE 2 com- 
pared with 13 months: SE 4: P<0-005). 

Cenclusion: LUS staging allows us to predict the likelihood of recurrence 
of gastra-cesophageal malignancies. This may prove a useful tool for the 
appropriate allocation of patients to primary and adjuvant therapies. 


Open vs laparoscopic Heller-Dor procedure for oesophageal 
achalasia: a comparative functional study 


G. Castrucci, V. Porziella, P.L. Granone and A. Picctocchi 
Department of Surgery 1, ‘A. Gemelli’ Medical School, Catholic 
University af Rome, Rome, Italy 


Aim: To compare the clinical outcome and the functional results of 
laparoscopic vs ‘open’ Heller-Dor procedure. 
Material and methods: Our series consists of 30 patients affected by pri- 


mary oesophageal achalasia: preoperative oesophageal manometry con- 
‘firmed the diagnosis i in each case. All patients underwent laparoscopic (10 
‘patients, A-group) or ‘open’ surgical treatment (20 patients, B-group). 


Clinical outcome and functional results were evaluated in all patients, by 
means of clinical interview, oesophageal manometry and 24-hour pH- 
monitoring, 6 months after surgery. 

Results: Excellent (no food regurgitation or dysphagia) or good (no food 
regurgitation, dysphagia less than once weekly) clinical outcome was 
observed in 90 per cent of A-group (9/10 patients) and in 95 per cent of 
B-group (19/20 patients). One patient for each group had a slight dys- 
phagia but ate an unrestricted diet. 
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Preoperative LES pressure Postoperative LES pressure TRT % 








(ineantSD) (meantSD) (meantzSD) 
A-Group 42-0412-5 mmHg i8-243-7 mmHg 1642-0 
B-Group 392415-5 mmHg 13-245-4 mmHe 3225-7 





A statistically sigmficant postoperative reduction of lower oesophageal 
sphincter (LES) basal pressure was observed in both groups (A-group. 
P<Q-O001, B-group P<O0-O0001). Postoperative LES basal pressure was 
higher after laparoscopic treatment than after “open” approach (P=0-01). 
Similar incidence of postoperative pathological reflux (Total Reflux 
Time [TRT] >3-4 per cent) was detected by 24-hour pH monitoring (A- 
group 3/10 patients. 30 per cent; B-group 4/20 patients. 20 per cent). A 
lower mean value ef FRF was detected in laparoscopic group, although it 
was nol statistically significant. 
Conclusions: Our results confirm that clinical outcomes of laparoscopic 
and ‘open’ surgery for oesophageal achalasia are comparable. Both 
approaches were able to strongly reduce preoperative LES basal pressure 
with a similar incidence of postoperative pathological reflux at 24-hour 
pH-montoring. The higher postoperative LES basal pressure and the 
lower TRT mean value after laparoscopic treatment could be explained by 
a much less mobiazation of the gastro-oesophageal junction than in the 
traditional approach. 


Preperitoneal laparoscopic hernia repair: totally extraperitoneal 
(TEP) or transabdominal (TAPP) approach? 


X. Felu, R. Clavería, E. Fernandez-Sallent, P. Besora, 

E. Macarulla, JM. Abad and J. Camps Department of Surgery, 
Hospital General d'leualada, P. Verdaguer 128, 08700 Ieualada, 
Barcelona, Spain 


Aim: To evaluate our results in preperitoneal laparoscopic herma repair 
with two techniqses used: transabdominal approach (TAPP) vs totally 
extraperitoneal (TEP). 

Material and methods: Since November 1993 to December 1997 163 
laparoscopic hernwplasties have been performed in 125 patients. Thirty- 
eight of them hac bilateral hernias and 27 (16-6 per cent) patients had 
recurrent hernias. The median age was 52-2 years (25-76). In 95 cases 
TAPP was the approach employed and TEP was used in 68. 

Results: The median operative time in TAPP was 59-3 minutes (40-150 
minutes) and 55-5 minutes in TEP. but the type of hernia, peritoneal tear 
and the learning curve has a significant influence in TEP’s longer surgery 
ume (P<0-05). Complications were reported in five TAPP (5-2 per cent) 
and four TEP (5-3 per cent); mainly local haematomas. Conversion was 
needed in three TAPP (3-1 per cent} for technical difficulties and seven 
TEP (10-1 per ceat) due to peritoneal tears in six cases and haemorrhage 
in the other patient: open surgery was used in four cases and TAPP in the 
other three patiens. There were five recurrences (3 per cent): three TAPP 
finished the learning curve (big direct hernias) and two TEP in the initial 
igarning period of this procedure (missed hernia sac). Day surgery was 
used in 92-8 per eeni of cases. 

Conclusions: The results of laparoscopic hernioplasty are similar to open 
surgery, with paialess and short postoperative recovery. We prefer TEP 
approach because is based in classic preperitoneal precepts. Although 
technically more difficult. it avoids the potential risk of damaging intra- 
abdominal organs, vasculary injury or pneumoperitoneum. and spinal 
anaesthesia can be used. 


Colectomies for patients over 80 years old: prospective 
comparison with a younger population 


H. Johanet, J.P. Cossa, D. Chesidow. J.P. Marmuse and 
G. Benhamou Groupe Hospitalier Bichat-Claude Bernard, 46 
Rue Henri Hucaard, 75018 Paris, France 


The aim of laparoscopic approach is to speed recovery in the postopera- 
live period. A prospective trial was conducted to assess the postoperative 
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recovery after laparoscopic colectomies for patients over 80 years old 
(group A) and this population was compared with younger population 
(group B). All patients had a laparoscopic approach for colectomies 
except carcinoma Dukes A, B and C in group B. Eighty-six consecutive 
irst patients were operated: 26 in group A (80 to 104 years old), 60 in 
group B (28 to 79 years old). The ASA score was 2-07 in group A (age 
criteria excluded) against 1-7 in group B (non-significant: NS for P<0-05). 
in groap A, 10 patients were ASA 3 or 4 (nine in group B: NS). 
indications were group A: 16 cancers, three sigmoidities, four polyps, two 
prolapses, one volvulus; for group B: 17 cancers, 25 sigmoidities, 15 
polyps. two ischemias, one recto-vaginal fistula. Operative procedures 
were in group A. 15 sigmoidectomies, eight right colectomies, three for 
left angulus or transverse: in group B: 39 sigmoidectomies, | 1 right colec- 
tomies, four for left angulus or transverse, six anterior resection or ampu- 
tation of rectum. No significant difference was found between the two 
groups according length of resection (17-6cm in group A against 
16-08 cm in group B), conversion rate (23 against 15 per cent), length of 
procedures (137 minutes against 143 minutes), operative mortality (11-5 
per cem against 6-6 per cent), surgical reintervention (3-8 against 15 per 
cent), the postoperative day for removal of nasogastric tube (3-3 against 
3-11 days), day of postoperative recovery (not any tube or drainage: 7-88 
days against 8-03 days), day of going home (14-3 days against 12-7 days). 
These results suggest that there is no age limit for laparoscopic approach 
for colectomies. 


Laparoscopic adrenalectomy — standard treatment of the 
adrenal tumours 


P. Kethaj, L. Laca, L. Marko, L. Sinkovič and P. Molnar 
Department of Surgery, F.D. Roosevelt Hospital, 975 17 Banská 
Bystrica, Slovakia 


Aim: Is laparoscopic adrenalectomy safe and effective procedure for 
adrenal tumours including tumours larger than 4em? How many trocars 
are necessary to perform safe laparoscopic adrenalectomy? 

Materials and methods: Forty-one patients who underwent adrenalec- 
tomy for adrenal tumours during period 1992-1997. Twenty-five conven- 
tional adrenalectomies, nine laparoscopic adrenalectomies in initial period 
using five trocars (only tumours smaller than 4em), seven laparoscopic 
adrenalectomies in advanced period using three (or four) trocars (also 
tumours larger than 4em). Comparison of mortality. morbidity, time of 
operation, rate of conversion and hospital stay between three periods of 
adrenal surgery: conventional, inital period of laparoscopic surgery, 
advanced laparoscopic surgery. 

Results: Average duration of operation: conventional — 90 minutes, initial 
period of laparoscopy — 120 minutes, advanced period of laparoscopy - 
80 minutes. Mortality: 4 per cent (one patient), O per cent, 0 per cent 
respectively. Morbidity: 8 per cent (two patients), O per cent, O per cent, 
respectively. Postoperative hospital stay: 9 days, 5 days. 3 days, respec- 
tively. Conversion: initial period — 22 per cent (two patients), advanced 
period — 0 per cent. 

Conclusion: During the advanced period of laparoscopic adrenalectomy 
we proved that this procedure is safe and effective for also small adrenal! 
tumours and tumours larger than 4cm. It can be done safely using only 
three trocars in left-sided and four trocars in right-sided adrenalectomy. 


Endoscopic papillotomy — when is surgical aid needed? 


R. Markert, M. Gryszkiewicz, J. Wasiak and Z. Muras Clinic of 
General Surgery and Transplantology, 90-153 Lódź, 
Kopeiñskiego 22, Poland 


The ever-growing improvements in endoscopic techniques have made it 
possible to appreach the common bile duct without surgical intervention, 
and thus have initiated a new stage in the treatment of the biliary tract 
and pancreas diseases. The aim of the study was assessment of papillo- 
tomy complications with a need for surgical aid. In the years 1987-1997, 
in the Endoscopic Laboratory (995) endoscopic papillotomies were per- 
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formed: 647 in choledochal calcinosis, 148 in stenosis of the Vater’s 
papilla, 66 in acute pancreatitis. 61 for exploratory purposes, and 73 in 
chronic pancreatitis. At that period of time 31 complications developed 
that required surgical intervention: acute pancreatitis in 21 cases, bleeding 
in two patients with indications for surgical aid and in seven treated con- 
servatively, restenosis of papilla in six cases. and Dormia’s basket 








impaction in two cases. Four patients in all died: three in the course of 





, and one from myocardial infarction. Diagnostic diffi- 
culties and criteria as well as the methods of surgical management in 
these patients | are discussed. 

; are of the opinion that endoscopic papillotomy constitutes 
ance in the treatment of the biliary tract diseases. but 
: done by highly skilled endoscopists cooperating with sur- 
to the early diagnosis of possible complications and to 
clive surgical treatment. 
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Transanal endoscopic microsurgery (TEM): technical changes 
towards a one-surgeon procedure 


* JM. Ramirez, *V. Aguilella, *M.J. Palacios, *D. Arribas, 
*M. Martinez, *R. Lozano and *G, Buess *Servicia de 
Cirugia, Hospital Clinico Universitario, Zaragoza, Spain 
FMIC, Universitat klinik, Tübingen, Germany 





Aim: Technology which has been used in the operating room often with 
little regard ta ‘the cost, is emerging now as a help on providing quality 
care af ‘lower cost. In fact, minimal invasive surgery is moving to the 
‘solo’ surgery. conception which would reduce hospital cost by both short- 
ening surgical case time and increasing staff productivity. Transanal 
Endoscopic Microsurgery (TEM), a world-wide recognized technique for 
the local treatment of rectal tumours. was conceived as a two-people pre- 
cedure mainly as a way for direct training. This paper presents the 
changes introduced to facilitate TEM as a one-surgeon technigue. 
Material and method: In January 1996 we started working on the one- 
surgeon TEM technique. First studies lead us to design a new section 
device to be used with the right hand. The prototype was tested on labo 
ratory pigs, performing both mucosectomy and full-thickness resection. 
These experiences served to develop the final version of the suction 
device as wel] as the concept to its use. 

Results: The new catheter was clinically applied in July 1996. Since then. 
we have used it on 12 rectal tumours. Results regarding both operating 
time and bi ood lost were similar to those offered by the Iwo surgeon tech- 
nique. = 

Conclusions: ‘Only minor changes were required to facilitate TEM to be 
performed just for one surgeon. In the competitive health care environ- 
ment, we need to continue to explore new types of technology to help us 
maintain quality while lowering costs. 


Gasless and CO, pneumoperitoneum laparoscopic surgery: a 
prospective and randomized study 


J. Raposo LY Almeida, H. Vasconcelos Dias, J.L. Nunes, 
A. Menezes Silva, C. Balhana and M.J. Queiroz-Medeiros 
Department o f Surger v, Hospital de Pulido Valente, New 
University of Lisbon, Alameda das Linhas de Torres 117, 


1750 Li sbon, Por tugal 





CO, pneumapefitoneum induces respiratory and haemodynamic changes 
which may bei problematic for patients with high risk of developing 
cardiopulmonary complications. Gasless laparoscopic surgery would be an 
alternative route to avoid deleterious effects inherent to pneumoperi- 
toneum. The purpose of this study was to compare perioperative and 
postoperative disturbances in patients who underwent laparoscopic chole- 
cystectomy. gasless and under pneumoperitoneum. 

Patients and methods: The effects of both procedures were studied in 60 
pees undergoing {ApATOSCOpIC Bree ony who were Binge 


carried out ae CO, ene lone niGnedia: and aie B - 30 patients 
undergoing gasless laparoscopic cholecystectomy. Mean Bens ume 
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and mean blood loss were similar in both groups. Several parameters were 
registered preoperatively, perioperatively and postoperatively: pulse rate, 
arterial rate, arterial blood pressure. central venous pressure (CVP), arte- 
rial oxygen tension (PaCO,), CO, arterial (PaCO,), arterial pH, % O.Sa 
and End-Tidal CO.,, 

Results; We noticed significant decrease in pH values and pulse rate 


(postoperatively), increase in PaCO, and CVP (perioperatively). and 


increase in End-tidal CO, (perioperatively and postoperatively) in the 
group A, which were statistically significant (P<0-0S). 


Conclusions: As alterations under gasless laparoscopy are significantly 
‘fewer than aller pneumoperitoneum they provide objective support for 


performing gasless approach in patients at high risk for developing cardio- 
pulmonary complications, for whom CO, pneumoperitoneum may be a 
contra-indication, 


Minilaparoscopy in abdominal malignancies 


P. Spinelli, G. Di Felice, A. Schicchi, G, Calarco, B. Stefanon, 
M. Merola and M. Schiavo National Cancer Institute, Via 
Venezian, -20133 Milan, Italy 


Current experience indicates that laparoscopy is an important tool for the 
evaluation of patients with malignant abdominal disease. 

Materials and methods: In order to determine the reliability of mini- 
laparoscopy for diagnosing, staging and restaging abdominal malignan- 
cies. Ol patients were evaluated using a 2mm instrument (Auto Suture, 
USSG) in an endoscopy suite, under conscious sedation (5—10 mg of 
diazepam) and local anaesthesia (10-20 ml of mepivacame | per cent). 
The procedure required the insertion of two small diameter trocar sites 
and only 14}-2-01 nitrous oxide to obtain adequate pneumoperitoneum. 
Results: In 17 patients the procedure was performed with diagnostic pur- 
pose. Out of six women with a pelvic mass, ovarian cancer was diagnosed 
in five. and myoma in one. Among II patients with ascites of unknown 
origin we diagnosed a mesothelioma in five, an ovarian cancer in two, a 
pseudomyxoma im one, and metastases from breast cancer in three. In nine 
patients the procedure was performed to stage digestive tumours. Out of 
seven patients with gastric cancer, six revealed clinically evident ascites, 
and in one ascitic fluid was detected by endosonography. The remaining 
iwo patients with ascites were affected by HCC. In all patients mini- 
laparoscopy demonstrated peritoneal spread. In 35 patients the procedure 
was performed to restage ovarian cancer. Positive macroscopic findings 
were confirmed by cyto-histological samples in 13 cases: in these patients 
serum marker level was normal. In 22 cases laparoscopy and cyto-histo- 
logic samples were negative: the serum marker level was normal in these 
patents too. Two of them were submitted to surgical removal of a 
retroperitoneal and a vaginal lesion, respectively: in these cases surgery 
confirmed the absence of endoperitoneal malignancy. Neither complica- 
ions occurred, nor adhesions limited exploration of the abdominal cavity. 
in all cases, the discomfort was minimal during laparoscopic procedure, 
and absent in the following 24 hours. In this period after laparoscopy, no 
patient required analgesic drugs. With regard to impact on treatment, 
minilaparescopy prevented surgical exploration in 34/61 patients and 
modified therapeutic approach in 16 cases (surgery —> definitive or neo- 
adjuvant chemotherapy). 

Conclusions: In our experience, minilaparoscopy seems to be a safe and 
rehable procedure for diagnosing, staging and restaging abdominal malig- 
nancies, with optical performance similar to that of conventional instru- 
ments, minimal, if any, discomfort for the patients and significant role in 
the management of oncological patients. 


Laparoscopic treatment of hiatal hernia 


J. Vazquez Echarri, J.M. Romeo, M.L. Ares and C. Montes 
Hospital ‘Severe Ochoa’, Avda. de Orellana s/n 28911 Leganes, 
Madı id, Spain 


introduction: In our opinion the surgical treatment of the gastro- 
oesophageal reflux should be done nowadays by laparoscopy which per- 
mits the performance of the same operations and decreases the surgical 


tall, 
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Patients and methods: During the last five years we have performed 92 
laparoscopic operations for treatment of hiatal hernias. All of them pre- 
sented with a long history of gastro-oesophageal reflux and upper gastro- 
intestinal haemorrhage episodes with non-satisfactory response to medical 
and postural treatment. Eighty-seven patients had a moderate-severe 
oesophagitis (grace LH in 50 cases, HI in 19 cases, and IV in 18 cases), 
showed pathologic gastro-oesophageal reflux (mean “% time pH<4-20, 
mean De Meester score 72-5, mean episodes over 5 minutes, nine) and 
law rate of LESP (mean 6-3 mmHg) according with their hiatal hernia. 
Average ume of surgery was 134 minutes. One conversion to laparotomy 
(1 per cent) was secessary because of arterial bleeding. The surgical tech- 
nique was always similar, using five ports. In all cases the hiatus was nar- 
rowed, calibrating with a 50 F oesophageal tube in 64; 89 Nissea-Rossettt 
fundoplications were performed in a length around 2-5-3 em and two Dor 
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fundeplications, ene case because of motor oesophageal disorders that dis- 
suaded us from a complete fundoplication and in the other because of 
technical troubles, ‘ 

Results: Postoperative recoveries were uneventful (mean postoperation 
stay of 24 days). Forty-five cases complained of mild solid dysphagia 
that disappeared between 15 and 120 days. pH recordings and manome- 
tries made between two and four months after surgery in 54 cases showed 
no gastroesophageal reflux and high LESP (16 mmHg of mean). After 3 
months 77 per cent of patients were asymptomatic, and after | year this 
rose to 91 per cent. 

Conclusions: Frem our experience, we feel that the results are compar- 
able co those obtained with the open technique, with a reduction in surgi- 
cal sequelae. 
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Double-stapled anastomosis after anterior resection for rectal 
cancer 





A. Amato; M. Mauro and A. Gramegna Dipartimento di 
Gastroenterologia, Presidio Ospedaliero di Sanremo, Via Borea 
56, EO 14 anremo (IM), Italy 









Aim: A consecutive series of patients submitted to low anterior resection 
apled anastomosis below the pelvic peritoneum has been 
OSI ‘valuated to identify the surgery-related risk factors influ- 
encing anastomotic complications. 
Materials and methods: Between November 1994 and August 1997. 115 
patients (60 men. 55 women) with a mean age of 69-3 years were oper- 
ated on for. ectal cancer. The site of lesion was the rectal-sigmoid junc- 
tion in 4] patients, the upper rectum in 37 and the middle-lower rectum 
in 37. Preoperative radiotherapy and chemoradiotherapy was delivered in 
|l and four cases respectively, with a mean radiation dose of 4000 Gy. 
Splenic flexure mobilization, inferior mesenteric lymphoadenectomy 
and total m orectal excision for extrapertioneal rectal cancer were 
routinely carfied out. A protective colostomy was performed in 7/105 
patients wh aderwent elective surgery and in 10 patients who had emer- 
gency surge 
Results: Po 











yperative mortality was 3-5 per cent (four patients}. A radio- 
is detected in three (2-6 per cent) patients, a clinical leak- 
age was o ed in three (2-6 per cent) patients with no leak-related 
death or peritonitis. Furthermore, one colovaginal fistula and one anasto- 
motic haemorrhage were reported. Four (3-5 per cent) patients developed 
an anastomotic stricture, treated by serial mechanical dilatations. 

The incidence of anastomotic complications was significantly increased 
when anastomotic height was less than 6cm from the anal verge 
{P<0-05). Leak rate appeared directly related to the proximal extent of 
colonic resection (P<0-05). No significant relationship to age, sex, tumour 
stage, neo- adjuvant treatment, emergency or elective surgery was found. 
Conclusions: Double-stapled technique is reliable and safe. Surgical as 
factors include: the proximal and distal extent of colorectal resection. Thi 
study suggests that a diverting stoma is rarely required. 














The role of local excision for rectal cancer 


A. Balan, A. Turoldo, A. Braini, M. Roseano and A. Leggeri 
Istituto di Clinica Chirurgica Generale e Terapia C hirurs gica, 
Ospedale di Cattinara, Strada di Fiume, Trieste, Italy 





The aim of this retrospective study was to evaluate the results of local 
excision (LE} for rectal cancer for curative purposes and to compare them 
with those achieved after abdominoperineal resection (APR) and sphync- 
ter saving resection (SSR). 

From “1969. to December 1997, a total of 456 operations were per- 
formed for surgical treatment of rectal carcinoma (262 males and 194 
females, mean age 66 years). Twenty patients underwent LE, seven males 
and 13 females, median age 65 years. Patients were selected for LE H 
they met the. following criteria during preoperative staging: tumours 
staged as F}. No. My, with a distance from anal verge <]0cm, grading G; 
or Gs, size <3cm, not ulcerated. Preoperative evaluation included a 
colonscopy with: biopsy. transrectal ultrasonography, a barium enema and 
in some cases'a pelvic TC. As far as the type of LE is concerned, we per- 
formed 13 trafsanal excisions (Francillon technique). two Mason, three 
endoscopic excisions and two TEM. In patients who underwent TEM the 
tumour was located at 8 and 10cm from anal verge. 

Among patients who underwent LE there was no operative mortality. 
Thirteen tumours were T, and seven were T,: pathologic findings 
included 20 adenocarcinoma, 13 G, and seven G5. There was no postop- 
erative specific morbidity, while aspecific morbidity was minimal {5 per 
cent) including one pneumonia. There were no local recurrences but two 
patients (10 per cent) had secondary lesions. Five-year overall survival 
after LE was 884 per cent. Comparing T) and F, tumours after APR and 
SSR (17 T, and 44 T,. all adenocarcinoma), operative mortality. specific 
and se morbidity were respectively: 1-6 per cent (P=0-56). 19-6 per 
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cent (P=()-031) and 11-7 per cent (P=0-38). There were five (8-3 per cent) 
local recurrences (P=0-18) and five {8-3 per cent) metastatic lesions 
P=()-81), Five-year overall survival was nearly the same as LE (82:8 per 
cent with P=0-63), 

LE for rectal carcinoma can be performed in selected patients provided 
there is correct preoperative staging. Five-year overall survival, local 
recurrence and operative mortality were similar to APR and SSR, while 
there was an improvement in results after LE in terms of specific mor- 
bidity. 


Total mesorectal excision for the surgical treatment of rectal 
cancer 


A. Bolognese, M. Cardi, LA. Muttillo, R. Maira, L. Amadori and 
V. Arsena 7 Istituto Clinica Chirurgica, Chirurgia Oncologica, 
Universitá di Roma, ‘La Sapienza’, 00161 Rome, Italy 


The aim of this study was to retrospectively evaluate the results of two 
groups of patients admitted and treated for rectal cancer in our Institution. 
From 1980 to 1992, 198 patients were admitted and operated for cancer 
of the rectum. Forty-seven were lost to follow-up and 151] patients were 
available for evaluation. The patients admitted and treated from 1980 to 
1987 (80 patients. group A) were radically operated with standard tech- 
nique, patients operated from 1988 to 1992 (71 patients, group B) under- 
went total mesorectal excision (TME). Mean follow-up was 73-5 months. 
Groups were similar according to demographics, staging and pathological 
data. 

Results: No operative mortality was observed in this series. Compli- 
cations were observed in 12 patients (15 per cent) in group A and in 23 
patients (32 per cent) in group B. Local recurrences were found in 33 
patients (41-2 per cent) in group A and in nine (12-6 per cent) in group B. 
Distant metastases occurred in 17 (21-2 per cent) and in five (7-6 per 
cent) respectively in groups A and B. Cancer-related mortality was 62-5 
per cent in the non-TME group and 19-5 per cent in TME group. Overall 
5-year survival was 32-4 per cent in group A and 70-5 per cent in group 
B. Disease-free survival was 25 per cent and 62-3 per cent in group A and 
B respectively. From the results of our study, it can be concluded that 
TME seems to lower the incidence of cancer-related mortality, with a 
higher incidence of postoperative complications. Further studies need to 
be done to assess the real benefits of TME in the surgical treatment of 
rectal cancer. 


Emergency presentation of colorectal malignancies: experience 


of an emergency surgery unit 


O. Campione, M. Vivarelli, N. Marrano, E. Pasqualini, G. Caló 
and G. Orazi Divisione di Chirurgica d'Urgenza, Dir. Prof. 
O. Campione, Policlinico S. Orsola-Malpighi, Dipartimento di 
Scienze Chirurgiche e Anestesiologiche, Universitá di Bologna, 
italy 


To assess the incidence of large bowel cancer as a casue of abdominal 
surgical emergency. our series of 2745 consecutive patients referred to the 
Emergency Surgery Unit of the University Hospital over a 2-year period 


{October 1995—October 1997) was retrospectively reviewed. The Unit col- 


lects patients from a population area of about 200000 people. Only those 
patients were considered who had non-traumatic abdominal emergencies. 
Two hundred and one patients were admitted for an acute presentation of 


a large bowel disease, 125 of them had cancer; there were 67 males and 
88 females, mean age was 71-5 (SD: 11-11). Presentation of the neoplas- 
tic disease was with intestinal obstruction in 68 cases, peritonitis due to 


colonic perforation in 10, rectal bleeding in 25, acute abdominal pain in 
21 and vesicoenteric fistula in one. The tumours were more frequently 
located in the sigmoid colon (35 cases) and the rectum (34), while cae- 
cunt and descending colon were the least common sites (respectively 14 
and mine cases). One hundred and twenty three emergency procedures 
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were carried out on these patients, as two of them died before surgery. 
The tumours were mainly advanced (Dukes C: 118 cases: Dukes B: three 
cases: Dukes A: four cases) with seven cases of diffuse periotoneal cancer 
implantation, and five of infiltration of other organs. Colonic resection 
was performed on 196 patients while 17 patients had intestinal by-pass 
procedures or colostomy becasue of too advanced disease or poor general 
conditions. Operative mortality was observed in four cases (3-2 per cent). 
Thus, large bowel tumours were responsible for 4-3 per cent of all the 
abdominal emergencies: they also accounted for 35-4 per cent of all 
intestinal obstructions. 10-8 per cent of peritonitis and 55-5 per cent of 
rectal bleeding episodes observed during two years of activity. 

Whereas great emphasis is posed on the early diagnosis of colorectal 
malignancies. they still represent a common indication for emergency 
surgery. These data confirm the need of a more intensive surveillance. 
particularly in older people. on early symptoms of large bowel cancer. 


Implementation of a policy of preoperative radiation therapy 
and total mesorectal excision in rectal cancer treatment 


W. Ceelen, A. Cardon, P. Pattyn, UJ. Hesse, *M. De Vos, 

tW. De Neve. tS. Van Belle and B. de Hemptinne Deparuneats 
of Surgery, “Gastroenterology, tRadiotherapy and ZOncolcgy, 
University Hospital Ghent, De Pintelaan 185, 9000 Ghent, 
Belgium 


intreduction: Surgical treatment of rectal adenocarcinoma is followed by 
local recurrence in as much as 30 per cent of patients, resulting ir signif- 
icant morbidity, Recently. preoperative radiation therapy (RT) has been 
shown to improve lecal recurrence rates as well as long-term survival. We 
prospectively evaluated the value of preoperative RT followed 5y total 
mesorectal excision (TME) which is considered to be the current standard 
in rectal cancer surgery. 

Patients and methods: Thirty-one patients were treated in a four-year 
period. Mean age was 60 (range 56-65). 19 (61 per cent) wer male. 
Seventeen (55 per cent) patients had a low tumour (O-S cm). All patients 
underwent short-term hyperfractionated RT (total dose: 41-6 Gy) :mmedi- 
ately followed by surgery. Sphincter-preserving surgery was performed in 
19 (61 per cent) patients. Mean follow-up was 23 months. 

Results: UICC Steve distribution was as follows: Stage O: one (4 per 
cent): Stage E 10 (32 per cent): Stage H: eight (26 per cent): Stage Hh 10 
(32 per cent); Stage IV: two (6 per cent) two patients had R2 resections 
(liver metasases). There was no in-hospital mortality. RT was reasonably 
well tolerated by most patients; five patients (16 per cent) developed 
serious side-effects. rectovaginal fistula (2); radiation colitis (2) and sub- 
obstruction by adhesions (1). No anastomotic leaks were seen. Mean over- 
all survival was 39 months: Kaplan-Meier analysis resulted in survival 
after one and three years of 91 per cent and 79 per cent respect vely for 
RO resections. Local recurrence developed in two (6 per cent) and isolated 
distant recurrence in two (6 per cent) patients operated on with curative 
intent. 

Cenclusion: The combination of preoperative RT and total mesorectal 
excision resulted in excellent figures for local recurrence rate and inter- 
mediate-term survival; long-term follow-up is needed to conirm our 
present findings. Toxicity of the RT regimen remains worrysome, but will 
probably diminish with increasing technical expertise. 


Prognostic value of DNA ploidy in patients with B and C Dukes 
colorectal carcinoma 


J. Garcia Garcia. A. Bellido Luque, J. Ciudad Pizarro, A. Lopez, 
F. Cuadrado Idoyaga. A. Orfao Matos and A. Gomez Alonso 
Dpto de Cirugia. Servicio de Ctometria, Hospital Universitario, 
Paseo S Vicente s/n, 37007 Salamanca, Spain 


Aim: To determine the value of DNA ploidy in the prediction of recur- 
rence in colorectal carcinomas. 

Patients and methods: Curative resection was performed in 123 unse- 
lected patients wah B and C Dukes colorectal carcinomas. Flow cyto- 
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metry of DNA (CF) was performed in fresh specimens at time of resec- 
tion. Patients were followed until the end of 1996 when the present study 
was closed. Recurrence was analysed by Cox's proportional hazard 
regressioa model. The presentation of recurrence was considered the event 
and follow-up was defined as time elapsed between intervention and last 
revision or the presentation of recurrence. Significance was performed by 
log rank test. 

Results: Twenty-five recurrences were detected (16 in rectal cancer and 
eight in colon cancer). Seventy-one carcinomas (58 per cent) were found 
to be aneuploid and 52 diploid. Neither ploidy nor data of cell cycle 
(GG. 8 and G/M) were found to be significantly correlated with the 
recurrence. 

Conclusions: No flow cytometry data could significantly improve the pre- 
diction ef recurrence. 
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Lack of genetically detected circulating tumour cells render: 
the ‘ne-touch isolation technique’ unnecessary in colorectal can- 
cer 

D. Garcia-Olmo, J. Ontañón, D.C. Garefa-Olmo, *M. Vallejo and 
J. Cifuentes Experimental Research Unit and Department of 
General Surgery, Albacete General Hospital, Albacete, Spain 
*Reproductive Endocrine Unit, Department of Medicine, 
Massachusetts General Hospital, Harvard Medical School, 
Boston, MA, USA 


Aim: The benefits of the ‘no-touch isolation technique’ usually carried ou 
to prevent the circulation of tumour cells are not evident. The aim of thi: 
study was to determine whether conventional surgical procedures fo 
treatment of colon cancer could provoke the circulation of tumour cell: 
detected by a genetic technology. 

Methods: Fifteen patients undergoing resection for colorectal cancer am 
two patients with irresectable tumour were studied. No patient showec 
liver or lung metastasis. With specific primers for carcynoembryonic anu 
gen (CEA), we used the reverse transcriptase-polymerase chain reactior 
(RT-PCR) to analyse tumour biopsy specimens and blood sample 
obtained from the antecubital vein prior to and after surgery and from th 
main drainage vein of the tumour when the tumour was being extracted 
Peritoneal fluid was also collected in irresectable cases. 

Results: Amplification of cDNA with the primers specific for CEA 
specific primers was achieved with all tumour biopsies and samples o 
peritoneal fluid. In two patients CEA RT-PCR products were detected i 
antecubital vein prior to surgery and in one of them also after surgery 
Only in one patient (Dukes ©) CEA RT-PCR products were detecte: 
from the main drainage vein of the tumour. In serial dilution experiments 
we determined that limit of detection of this method was 10 tumour cell 
in 2 ml of blood. 

Conclusion: Our results indicate that in the vast majority of patients les 
than 10 viable tumour cells are present in 2 ml of blood before surgery 
and that this number does not increase by performing standard surgica 
procedures fo remove colorectal tumours. According to the no-touch iso 
lation theory, this is the time when the probability of the tumour cell 
spread should be maximal. Our data suggest that the use of “no-touc 
isolation techniques’ in colorectal cancer is not justified, based on lack © 
evidence indicating the detachment of cells from the tumour upo 
surgery, 
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Results of enjdoscopic ultrasonography in preoperative detection 
of nodal metastases from rectal cancer 





P. Spinelli, M. Schiavo, S. Andreola, E. Leo, F. Belli, G. Gallino 


and G. Di Feli e National Cancer Institute, Via Venezian 1, 
20133 Milan i fal y 






Preoperative st iging of rectal cancer is crucial to assess an appropriate 
therapeutic approach. Among all imaging modalities, endoscopic ultra- 





sonography (EUS) is commonly considered as an accurate method of 


assessing tumour infiltration and lymph-node involvement. Perirectal 
metastastic lymph 
specificity of 3 
that even the ff 







roximately 80 per cent’. Recently it has been shown" 
iual: dissection instead of the clearing technique of the 


mesorectum can demonstrate metastases in approximately 50 per cent of 


the lymph- nodes smaller than 5 mm. Aim of this study was to analyse our 
experience with EUS in rectal cancer, relating our results to the technique 
used for pathological detection of lymph- nodes. 

Materials and methods: From April 1991 to December 1997, 146 
patients with rectal cancer, undergoing curative surgery without radio- 
therapy, were staged preoperatively by means of EUS. Endosonography 
was performed using Olympus GF-UM3/UM20 and CF-UM20 mechanical 
radial scanning echoendoscopes (frequency 7-3/12 or 7-5 MHz. scanning 
angle 360 or 300°). Seventy-eight specimens were examined by different 
ifferent experience, 68 by the same pathologist with 
particular interest in this disease. Statistical analysis was performed using 
} per cent significance level (z>1-96). 








the following: eral accuracy (782 2 per Gent VS 5 47. i per cent e 98h, 
sensitivity (70-9 per cent vs 27-7 per cent [2=3-52]), specificity (79-6 per 
cent vs 68-7 per cent [z=1-14]), positive predictive value (68-7 per cent vs 


50-0 per cent | 
45-8 per cent 
Conclusions: 
preoperative n 
technique used 


z=1:37] and negative predictive value (81:2 per cent vs 










hough EUS is a reliable and highly accurate methel for 
i staging of rectal cancer, the results are related to the 
"the pathologist when dissecting the surgical specimen. 


1 Mehta et al., ¢ 
2 Andreola et al 
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Virtual colonoscepy in the diagnosis and staging of colorectal 
neoplasms 
 Z. Tarjan and *Zs. Eles Department of Radiology and *1st 
Department of Surgery, Semmelweis Medical University, Ulloi ut 
78/a, 1082 Budapest, Hungary 


Aim: The purpose of this work is to demonstrate the level of detail and 
diagnostic possibilities of three-dimensional CT of the colon in patients 
with colorectal tumours and to compare the results with barium enema, 
fibreoptic endoscopy and operative results. 

Materials and methods: Thirty-six patients (47-78 years, 16 female, 20 
male) with suspected colorectal tumours underwent 3D CT colonography. 
Vibreoptic endoscopy and double contrast barium enema examinations. 
The examinations were performed within a 3-day period. For 3D CT 
colonography, the colon after cleaning was retrogradely insufflated with 
air and iv. peristalticolyticum was given. A 45 second spiral, thin colli- 
mation scanning was performed during breathhold. A second spiral scan 
was added at the region of interest with i.v. contrast material. From these 
data 3D images and virtual colonoscopy simulations were generated on a 
separate graphic workstation. Views from outside, from inside, surgically 


opened views and holographic views were produced for preoperative 


assessment. The results were compared with those of  fibreoptic 
‘colonoscopy, barium enema and biopsy. 

Results: Virtual colonoscopy detected all 17 malignancies diagnosed by 
colonoscopy. Two additional higher tumours were diagnosed by virtual 
‘colonoscopy (and barium enema) not reached by partial colonoscopy. In 
detecting polyps, CT eolonography was 100 per cent sensitive for polyps 


>20 mm, but only 60 per cent sensitive for polyps <20 mm. On CT scans 
used for virtual colonoscopy generation, the transmural extent and lymph 


iode involvement of the tumour was well evaluable. 


Conclusions: Virtual colonoscopy minimizes patient discomfort and 


‘inconvenience and seems to be a useful diagnostic modality in detecting 


and staging colorectal neoplasms. In virtual colonoscopy the right side of 
the colon can always be reached. For screening purposes technical refine- 
ments are needed to increase sensitivity for small polyps. 
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Laparoscopic transabdominal preperitoneal (TAPP) tecknique 
in the treatment of groin hernias 


J. Batorfi, O. Kelemen, G. Péstai, E. Simon and A. Pet6hazi 
General Surgical Department, County Legal City Hospitaé, 
Nagykanizsa, Szekeres u. 2-8, Hungary, H-8800 


There are several techniques for laparoscopic repair of mguinal hernias. 
Only two of these spread in the clinical practice: implantation ef a mesh 
through transabdeminal preperitoneal and total preperitoneal way, all of 
the others did not become generally used operation because of their 
complications anc unacceptably high recurrence rate. In two desartments 
200 laparoscopic hernia repair have been performed at 165 patients by 
TAPP technique for three and a half years. Thirty-three patients (21-2 
per cent=35/105) had bilateral hernias, and the indication of surgery was 
recurrent hernia after traditional herniorraphy in 67 cases (=33-5_ per 
cemi}. Femoral hernias were operated on at three female patierts. There 
were no intraoperative complications except damage to epigastric ves- 
sels m two cases which were easily managed through laparoscopy. 
Postoperative complications included three (1-5 per cent) hedroceles. 
nine (4-5 per cent) spontaneously resolving neuralgia and one (0-5 per 
cent) umbilical trocar hernia, All of the seven (3-5 per cent) recurrent 
hernias were developed during the first (1-4 months) after surgery. and 
were able to be explained with the lack of skill, There was only one 
recurrence from the last 100 cases, The advantages of the operations are 
the minimal postoperative pain, the lack of wound infecticns. early 
return to the normal activity (1-2 weeks after surgery) and in particular 
the more favourable conditions in the treatment of recurrent and bilat- 
eral hernias. 


Calibrated inguinal hernioplasty with multiple plugs (variant of 
Trabucco repair) 


A. Donati, G. Zanghi, G. Brancato, A. Privitera, E. Rinalci and 
M. Donati Catedra di Chirurgia Generale I (Servizio d; Chir. 
delle Ernie), Ospedale Vittorio Emanuele Via Plebiscito €28, 
95123, Catania 


The authors propose to modify the Trabucco repair in the treatment of 
primary inguinal hernias, using one or more plugs and a standazd double 
layer polypropylene mesh, fitting its hole to the variable distance of the 
funicuius from the pubic tubercle. From 1994 to 1997 the authors oper- 
ated on 636 ingumal hernias distributed, according to Gilbert’: classifi- 
cation modified by Rutwok and Robbins, as follows: 1 — 27 (4-2 per 
cent), H ~ 268 (42-1 per cent); IH -— 110 (17-3 per cent); IV — 06 (16-7 
per cent); V — 3 (0-5 per cent); VI - 122 (19-2 per cent). A classic 
Trabucco repair was performed in 420 cases (66 per centa in the 
remaining 216, two, three, four plugs were employed respectively (177, 
38 and one case). Multiple plugs were used to reduce voluminoas hernia 
sacs, suturing over them the disrupted fascia transversalis to the iliopu- 
bie tract. The calibrated repair was immediately assessed by stress test: 
629 patients received local anaesthesia (98-9 per cent), three spinal (0-5 
per cent) and only four narcosis (0-6 per cent). All the patients. operated 
on under local anaesthesia ambulated immediately, had a meat shortly 
afterwards and were discharged within 24 hours. The following parame- 
ters have been used to value the method: hospital and domiciliary anal- 
gesic requirement (293 and 174 patients. 46 per cent and 27 per cent 
respectively), postoperative complications (10 patients. 1-6 per cent), 
driving cars and return to work of self-employed patients within five 
days (207 out of 248 and 76 out of 115 interviewed). During a 0 to 4- 
year follow-up, only one recurrence has occurred (0-16 per cent). The 
proposed technique permits a calibrated reconstruction of the posterior 
wall, with scanty pain, prompt functional rehabilitation and early return 
to unrestricted work. 
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Laparoscopic surgery for huge abdominal hernia: a series of 45 
cases 


G. Eihomsy, K. Varaei, W. Matta and B. Just Centre 
Hospitalier de Troves, Service de Chirurgie Digestive Troyes, 
France 


We report a retrospective analysis of 45 elderly and obese patients between 
45-75 years who underwent laparoscopic cure of a huge ventral hernia 
between January 1994 and January 1997. This technique is perfectly adapted 
to elderly and obese patients. Complications are less frequent and better tol- 
eratec than for conventional open surgery. In this series, the success rate was 
93-33 per cent with technique-related complications 5-5 per cent. None of the 
patients is dead. Three patients developed a later recurrence. 


Prosthetic repair of incisional hernias 


O. Yildirim, B. Koger, M. Kiliç, F. Coskun, M. Karabeyoglu, 
O.Cengiz, M. Koç. T. Ertan and G. Kiyak Ankara Numune 
Hospital, Second Surgical Department, Ankara, Turkey 


In this retrospective study, evaluation of 161 cases of primary or incis- 
ional hernia operated by prosthetic repair and long term results of 60 
cases were presented, In 74 patients mersilene mesh (Group I), in 74 
patients prolene mesh (Group ID and in 13 patients steel mesh were 
applied. One hundred and forty-seven cases were postoperative ventral, 
primary umbilical or paraumbilical hernias and six cases were postopera- 
tive jumbar hernia. “Strengthened primary repair’ was applied in 153 
cases. In eight patients the defect could not be closed primarily. In Group 
I. complication rate of early period was 17-5 per cent and that of late 
period was 4 per cent. The recurrence rate was 7 per cent and rejection 
rate was 6-7 per cent. In Group H complication rate of early period was 
0-7 per cent and that of period was 2 per cent. The recurrence rate was 
‘2 per cent and rejection rate was 2-7 per cent. Apart from surgical pro- 
cedures used in recurrent hernias of abdominal wall, when indicated, pros- 
thetic repair is especially useful in cases where Ussues are not enough and 
repair is weak. As a result, we thought that in prosthetic materials, pro- 
lene mesh has an advantage over mersilene mesh. 
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Functional subfascial hernioplasty: a new technique in repairing 
groin hernias 


M. Gonzalez Penabad, M. Lopez Batieres, F.J. Rebollo López, 

A. Minguillón Serrano, J.J. Resa Bienzobas, J. Lagos Lizan and 
J.M. Del Val Gil Department of General and Digestive Surgery, 
Obispo Polanco General Hospital, Teruel Av. Ruiz Jarabo 5, 
44002 Teruel, Spain 


Aim: Many procedures have been described to repair groin hernias. The 
lowesi rate of recurrences has been achieved with prostetic meshes. We 
have developed an alternative procedure for repairing inguinal hernias, 
using a polypropylene mesh, in retrofascial position, without opening the 
transversalis fascia and with anatomical reconstruction. 

Material and methods: From January 1996 to June 1997, 39 patients 
with uncomplicated unilateral inguinal hernia were operated on. Local 
anaesthesia was used in nine cases, general anaesthesia in the other 30. 
According to the Gilbert-Rutkow classification the group included three 
type H patients. 15 type IH., 21 type IV. One dose of Cefminox (2 g) was 
administered prior to the operation in all cases. 

Anterior approach of the inguinal region. External oblique aponcurosis 
and cremaster muscle are cut longitudinally following their fibres. The sac 
is dissected, free of the cord elements, being replaced into the abdominal 
cavity when medium size and transsected when too large. Direct hernias 
are dissected and reduced through the internal ring. In none of the cases 
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the transversalis. | fascia was open. Bogros space is completely shown. A 
possible femoral hernia is searched for. A polypropylene mesh (8 x 14cm) 
is placed through t he internal ring, behind the transversalis fascia, leaving 
a hole for the spermatic cord. like a brace. The most lateral pomt of the 
mesh is fastened to the muscular wall with a single non-absorbable stitch 
performing a Barker manouvre. Transversalis is folded with a continuous 
suture of non-absorbable material. Each cremaster muscle and external 
oblique aponeurosis are closed with a continuous absorbable suture. 

All patients were followed up for an average time of 14 months (range 
4-16). _ 
Results: Haematoma occurred in one patient who was taking AAS. There 
was no incidence of wound infection, corditis, testicular atrophy or mesh 
intolerance. The discomfort level, according to an analogic score was mild 
(3/10). The po operative recovery was excellent in the 39 cases. We did 
not find any instances of recurrent hernias. 
Conclusions: This is a preliminary study, and more patients with a longer 
follow-up should be studied. We conclude that the functional retrofascial 
hernioplasty is useful in the reinforcement of inguinal canal floor. giving 
it back its dynamic qualities. 












Comparative study between stoppa and laparoscopic repair in 
the treatment of bilateral inguinal hernia 







P. Hauters, C. Lequeux, D. Meunier, S. Urgyan, A. Wittebole and 
A.M. Ruelle Clinique Notre- Dame. 9 Avenue Delmée, 7500 
Tournai, Be 


The study group consisted of 71 consecutive patients, presenting with 
bilateral hernia, operated on between 1993 and 1996. A Stoppa repair was 
performed on 37 patients (group S) and a transabdominal preperitoneal 
laparoscopic herniorrhaphy on 34 patients (group L}. The series consisted 
of 65 men and six women, the median age was 56 years (range: 24~85). 
According to the Nyhus classification. there were 30 type 2. 77 type 3a. 
23 type 3b and 12 type 4 hernias. Preoperative characteristics of both 
groups were equivalent. AH the patients were evaluated in December 
1997; the median follow-up was 33 months (range: 12-60). When com- 
paring group $ with group L. we noted a similar operative time: 103224 
vs 10942? minutes (NS) but a longer postoperative hospital stay: 622 vs 
4+1 days (P<0-001), The postoperative pain was evaluated by a visual 
analogue scale (score from 0 to 10) and by the use of painkillers (g of 
paracetamol). On the first postoperative day, the two parameters were 
higher in group S: respectively 5-741-9 vs 4741-4 (P<O0-05) and |-7a1-7 
vs O7+1-1 2 (Peg. 02). That difference was no longer noted from the third 
postoperative y, Significant morbidity occurred in six patients of group 
S: two orchitis, iwo wound haematomas, one seroma, one pneumonia snd 
in three patients: of group L: one orchitis, one wound haematoma. one 
seroma (NS). We recorded a slower return to home activities in group 5: 
8+3 vs 642 days in group L (P<0-01) but, the mterruption of professional 
activities wasi similar in both groups: 30410 vs 3127 days (NS). Finally, 
we found two recurrences in group S and two in group L (NS). In com 
clusion, both procedures were associated with a low postoperative mor- 
bidity and hernia recurrence rate. We also recorded that laparoscopic 
herniorrhaphy: was characterized by a lower postoperative pain. That 
advantage, even. if limited to the first two postoperative days, induced a 
shorter hospital. stay and a quicker return to current activities. 
































Recurrence of adult groin hernias five years after repair in a 
district general hospital 


F.L. Hinson, LW F. Catto and R. Hall Department of General 
Surgery, a sine Hospital, York, UK 


Background: ‘Little is known of recurrence rates for established methods 
of inguinal hernia repair in British surgical practice. 

Methods: All groin hernias at York District Hospital in the year to 31st 
March 1992 were identified. Details of patient. hernia and repair were 
extracted from the casenotes. Recurrence was established by question- 
naire, telephone: and clinical examination for those who were unsure. 
Randomly selected patients who were certain that no recurrence had 
occurred were also invited to attend and 100 of these were examined. 
‘indings: We identified 554 patients and 604 groin hernia repairs. 
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Seventy-seven notes were unobtainable; 30 patients (31 repairs) were 
uncontactable. leaving 496 repairs which were assessed for recurrence. 
Most were inpatient elective repairs of inguinal hernias under general 
anaesthesia. Fifty-seven repairs were for recurrent hernias. One hundred 
repairs were for bilateral hernias. Sutured repairs of various types were 
performed in most cases. The overall recurrence rate was 6 per cent (30 
of 497 repairs). The recurrence rate for primary unilateral inguinal hernia 
was 2-9 per cent (10 of 342). The recurrence rate was significantly worse 
for recurrent hernias at 19-3 per cent (11 of 54) and for bilateral hernias 
at 9 per cent (9 of 100) for each groin. Recurrence rates were not signifi- 
cantly different for various methods of repair or for seniority of surgeon. 
A recurrent hernia was found in 6 per cent (6 of 100) patients randomly 
invited for examination after reporting no recurrence by questionnaire. 
Conclusion: Various repairs give staisfactory recurrence rates for primary 
unilateral inguinal hernias. These methods are unsatisfactory for recurrent 
and bilateral hernias. Clinical examination is essential to establish true 
recurrence rates, 


Has the mesh impact on wound healing after abdominal hernia 
repair? 


Z. Máthé, D. Görög, Gy. Végső, F. Alféldy and F. Perner 
Semmelweis Medical University Department of Transplantation 
and Surgery H-1082, Budapest, Baross u. 23, Hungary 


Introduction: Incisional hernias are common complications following 
abdominal surgery. The use of prostheses is indispensable in major anter- 
ior abdominal hernias when it is not possible to close the edges of the 
hermal opening without tension. Despite the advantages of the synthetic 
meshes, complications after implantation are also reported. 
Aim: To assess the incidence of early postoperative wound healing disor- 
ders and infections after elective abdominal hernia repairs with and with- 
out synthetic mesh implantation in the first four years of our Department. 
Materials and metheds: From January 1994 to January 1998 at our 
Institute 178 elective abdominal herniorapphies were performed. The 
inguinal hernias are not included in this study and the data were analysed 
retrospectively. Ninety-three incisional hernia repairs were done by 
preperitoneal technique using non-absorbable surgical mesh (first group). 
The male-female ratio was 20:73, average age 37 (28-78) years. In the 
second group (85 patients) conventional closure of the abdominal wall 
was chosen, The male:female ratio was 21:64, average age 54 (26-84) 
years. The body mass index (BMD in the group I, was 34 kg/m? by males 
vs 32kg/m” by females and 29 kg/m” vs 31 kg/m” in group IL Antibiotic 
prophylaxis (cephalosporin i.v., for 48 hours) and 48 hours bed rest was 
used at all patients with mesh implantation. 
Results: Postoperative fever (over 38 grade C) occurred in 39 (42 per cent) 
in the first group vs 16 cases (19 per cent) in the second group. A signifi- 
cant difference was found in the length of surgery: mean operation ume 123 
minutes (45-240) in group I vs 60 minutes (15-210) in group H. During the 
early postoperative period (the first 30 days), in group [, wound healing dis- 
orders were detected in 11 cases (12 per cent). Eight of them (8-8 per cent) 
were seroma and necrosis of the skin margin and three of them (3-2 per 
cent) wound infections. In this group the rate of the diabetic patients was 8-6 
per cent, and 37 per cent of them developed wound complications. The syn- 
thetic mesh has net required explanation in any case. In the second group 
there were no diabetic patients, one seroma (1-17 per cent) was found. 
Conclusion: In overweight and diabetic patients with incisional hernias 
there is an increased risk of wound complications when mesh implanta- 
tion is necessary. although the advantages of modern synthetic meshes are 
indisputable, 


The continuing challenge of parastomal hernia ~ failure of a 
novel polypropylene mesh repair 


G. Morris-Stiff and L.E. Hughes Department of Surgery, 
University Hospital of W ae Cardiff 


Aims: Parastomal hernia is a frequent complication of stoma formation 
which is seen following up to 50 per cent of colostomies and [0 per cent 
of ileostomies. Although there are many reports of successful repair tech- 
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niques with excellent short term results. long term follow-up has been less 
satisfactory. Because of our own poor results with standard techniques, 
amply confirmed oy others, we devised a novel technique, which we 
hoped might provide an effective barner to the defect between the abdom- 
inal wall and the emerging bowel. We now report long-term results of the 
technique. 

Patients and methods: [In the period 1990-1992. seven patients were 
treated including Pwe paraileostoma!l and two ileostomal hernias. The new 
technique involved constructing a fitted internal wrap using two pieces of 
polypropylene mesh. The meshes were cut to form three longitudinal 
‘fingers’. The outer ‘fingers’ were passed around the neck of the sac and 
overlapped to strengthen the abdominal wall around the defect. The mid- 
dle ‘fingers’ were turned inward along the ileum/colon, and sewn together 
with polypropylene sutures to form a tubular sheath directed along the 
bowel into the peritoneal cavity for a distance of 3cm. This sheath was 
loosely sutured to the seromuscular coat of the bowel, but was sufficiently 
loose t0 avoid coastriction. The main bulk of each piece of mesh was 
sewn with interrupted polypropylene sutures to the parietal peritoneum 
and underiying muscle, ensuring coverage well beyond the margins of the 
defect. 

Results: Five year follow-up has given disappointing results with recur- 
rent herma in two cases and serious complications including obstruction 
and dense adhesiens to the intra-abdominal mesh in four and a mesh- 
related abscess in one case. 

Conclusion: This study highlights a dual problem — failure of a carefully 
sutured mesh to maintain an occlusive position, and complications of the 
mesh itself. The soor results obtained with this technique together with 
the disappointing sesults of other methods confirms that parastomal hernia 
presents a continuing challenge. 


Study of quality. of life in relation with the health after the 
surgery of the endoscopic inguinal hernia vs conventional 


J.M. Ramon, X. Carulla, J.M. Hidalgo. S. Navarro, M. Ferrer and 
J.M. Sanchez Ortega Hospital Universitari del Mar de 
Barcelona, Pg. Martim, 25-29 08003, Barcelona 


Aim: The analysis of the results about the surgery treatment of the her- 
nias can not be limited to the determination of the morbidity and recidiva. 
but it must be inciuded in the study of the quality parameters. Descriptive 
valoration of the life quality after the surgery of the endoscopic inguinal 
hernia vs conventional, taking use of two questionnaires of a health status 
measures and the analysis of the association between the deciarate life 
quality and the diferent variables pre and perioperatories. 

Materials and methods: Prospective and randomized study performed on 
59 patients (53 men and six women) with a previous informed consent, in 
3] was practised an endoscopic preperitoneal hernia-plasty (TEP) and in 
28 an open hernia-plasty type Nyhus (O). All patients were operated on 
under regional araesthesia. They registered filiation facts, type of work, 
level of studies, type of hernia, associated illness. etc. Also were filled up 
the pain levels and the mobility of two questionnaires of generic per- 
ceived health (SF-36 Health Survey and the Nottingham Health Profile 
NHP) before to the intervention and in the seven and 30 days of the post- 
operatory. 

Results: The 56 per cent of the 39 patients of the study were working 
before the intervention and the 32 per cent returned to work at 30 days of 
the intervention, not existing significative differences between both 
groups. The average score of the two questionnaires administered corres- 
pond to a moderate global affectation to the perceived health after the 
intervention. The pain level of the NHP in the seven and 30 days of the 
intervention, with regard to the postoperatory. was bigger in the O (16 vs 
46, F008) and (15-4 vs 3-9: P=O-02) than in the TEP (12-6 vs 8.5: 
P=0-486) and (9-5 vs 8-9; P=0-9). The satisfaction level of the patients 
with both surgery techniques was 96 per cent. 

Conclusions: The reduction of the secondary functional discapacity to the 
pain observed in the endoscopic group allowed the reduction of the hos- 
pital stay. the transitory work incapacity and will improve the quality of 
tfe of the sick people operated of inguineal hernia. 
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Randomized controlled double-blind trial to prove the effects of 
postoperatively applied local anaesthesia in reducing pain level 
in patients after tension-free inguinal hernia repair 


S. Shah, R. Schmitz, M. Order and J. Treckmann Klinik fiir 
Allgemein-, Viszeral- und Unfallchirurgie, Evangelisches 
Krankenhaus Ferrenbergstr. 24, D-51465 Bergisch-Gladbach, 
Gernniny 


A prospective randomized double-blind study was performed on patients 
undergoing Tension Free Hernia Repair using the techniques of Lichtenstein. 
On the first postoperative day the patients were given either local anaesthesia 
(LA-group) or isotenic sodium solution (NaCI-group) through a drainage tube 
which was placed intraoperatively into the inguinal canal. The aim of the 
study was to evaluate a possible relief from pain in patients due to the post- 
operative use of local anaesthesia after Tension Free Hernia Repair. 

Two groups, namely LA and NaCl, each consisting of 30 patients 
undewent Tension Free Hernia Repair. During the operation, which was 
performed under local anaesthesia, a drainage tube was placed beneath the 
aponeurotic layer of the external oblique muscle. On the first postopera- 
tive day the patients of the LA-group received local anaesthesia and the 
patients of the NaCl-group received isotonic sodium solution through the 
drainage tube. which was subsequently removed from the wound. The 
application of the solutions was performed in a double blind technique. 

During a period of 6 days. from the operation day onwards. the perceived 
level of pain was measured with the help of a Visual Analogue Scale (VAS). 
All patients were mobilized early, latest 4 hours after the operation. 

Comparing the pain sensation levels (VAS) between the two groups it 
could be observed that the patients of the LA-group experienced no sig- 
nificant advantage throughout the observation period, 

This clinical tnial demonstrated that the application of local anaesthesia 
24 hours after Tension Free Hernia Repair does not significantly reduce 
the perceived level of pain in patients. This kind of analgesia is therefore 
not recommended as a postoperative analgesia after hernia repair. 


Mesh prosthesis inguinal hernia repair: review of 492 
consecutive cases 


G. Vassallo, G. Meo, M. Rossetti, P. Geretto. C. Lauro, R. Rivetti 
and L.M. Quaranta M Divisione di Chirurgia Generale, Azienda 
Ospedaliera §. Croce e Carle Via Michele Coppino, 12100 
Cuneo, Italy 


Background: The use of a prosthetic material in repair of inguinal her- 
nias is becoming common because it is less invasive and technically sim- 
pler and faster than traditional techniques and with a lower recurrence rate 
reported. 

Material and methods: Our experience with 492 adult inguinal hernia 
mesh prosthesis repairs from 1993 to 1995 is reported. Lichtenstein’s 
tenston-free hernioplasty, and Trabucco’s and Gilbert's sutureless tech- 
niques were used according to the personal choice of each surgeon of the 
team. The mesh was polypropylene. in a minority of cases PTFE 
Anaesthesia was general in 380 cases, spinal in 60 and local in 52. Two 
hundred and forty-eight patients have been followed up from 6 months to 
2 years. 

Results: Sixteen complications occurred for a rate of 6-4 per cent. There 
were five recurrences (2 per cent). three wound infections (1-2 per cent), 
four oedemas of external genitalia (1-60 per cent). four hematomas and 
ilioinguinal neuralgias (1-60 per cent). In two cases it was necessary to 
remove the mesh. There was no mortality and no venous thrombosis. 
Conclusions: For the good results obtained, particularly the low recur- 
rence rate compared with the traditional repair, we advocate the more 
extensive use of the prosthesis tension-free technique as the first choice 
procedure for all adult hernias, not only for recurrent, but also for primary 
or first-time hermas. The cost of the material is counterbalanced by lower 
need of postoperative analgesia, shorter hospitalization and a lower risk of 
recurrence. Nevertheless, we think that Bassini repair, nowadays the most 
widely used method, should be still included in the repertory of any gen- 
eral surgeon as the basic operative technique for inguinal hernia. 
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Pancreatogastrotomy after duodenopancreatectomy: analysis of 
160 consecutive patients 


J.P. Arnaud, Ji. Tuech, F. Navarro, Ch. Cervi, J.M. Fabre and 
J. Domergue Department of Visceral Surgery, Angers, France. 
Department of Visceral Surgery, Montpellier, France 


Introduction: D Dan the past 5 years, several papers exhibited a postep- 
erative mortalit of less than 8 D cent after pancreaticoduodenectomy, 
and no mortality in some skilled teams. Controversies exist about the 
advantages of the pancreato-gastrostomy over the classical pancreato- 
jejunostomy. nthe present study the results of the pancreato-gastrostomy 
in 160 consecutive patients are assessed, and commented with special 
references to a collective review of the literature. 

Patients and methods: From 1987 to 1996 all the patients referred to our 
department for a pancreatico-duodenal resection, underwent a pancreato- 
gastrostomy whatever age and status of the patient, the indication of the 
pancreatic resection and the texture of the remnant pancreas. There were 
109 (68 per cent) males and $I ee oe per n Mean ape was 
59410 years (ran: 
Results: In | 
was 30 per ce 
(n=4). Re-ope 
i ae 














al mortality was 3 per cent (7=5). Overall morbidity 
=49), Overall rate of pancreatic fistula was 2-5 per cent 
n was required in 19 patients (12 per cent). Bleeding of 
ion represented the main cause of re-operation compli- 
ayed gastric emptying underwent in 22 per cent of 





el 
; < Mean hospital stay was 22 days + 9. but was significantly 
longer in cases of delayed gastric emptying or pancreatic fistula. 
Conclusion: Pancreatogastric anastomosis was feasible in all cases and 
yielded to a low mortality and morbidity rate. Others comparati ive 
prospective studies are mandatory to clearly define its place in the arma- 
menterium of surgeons dealing with pancreatic resection. These studies 
should be reserved for expert centres with large volume of pancreatic 
resection, se dale surgeons, and a basic mortality and pancreatic. fis- 
tula rate of less than 5 per cent. 


Pancreatico-jejunostomy for chronic pancreatitis 


F. Berrevoet N. Van Heddeghem, M. De Vos, U. Hesse. 
P. Pattyn, R. Troisi, A. Elewaut and B. de Hemptinne 


Department of Surgery, University Hospital, De Pintelaan 1835, 
9000 Ghent, Pele ium 





Drainage of the pancreatic duct in the treatment of chronic pancreatitis 
(CP) can be performed either surgically or endoscopically. Endoscopic: 
drainage has been claimed to be associated with less morbidity and mor- 
tality, however long term results seem to be controversial. 

Patients and methods: To assess our results of surgical treatment, 30 
patients (M:F=26:4, mean age 42-6413 years, range 25-80) who had 





undergone pancreatico-jejunostomy for CP were analy sed. Actiology of 


CP was alcohol abuse in 25 patients, biliary obstruction in three and idio- 
pathic in two patients. Indication for surgery was persisting, severe 
abdominal pain. Surgical procedures included cysto-jejuno- or eysto- 
gastrostomy (10%), pancreatico-duodenectomy (4x). pancreatico-jequnos- 
tomy (12x), distal pancreatectomy (2x), subtotal pancreatectomy (2x). 
Results: Postoperative complications occurred in four patients: mortality 
was O (the mean period of follow-up is 30 months, range 6-70 months). 
Immediate pain relief was seen in 96-6 per cent; only one patient com- 
plained of significant residual pain after surgery and could not discontinue 
his analgesic medication, Long term pain relief was complete in 47 per 
cent of the patients and partial in 50 per cent, in half of whom the pain 
related to recurrent alcohol intake. Ten patients had an abnormal OGTT 
of which seven: needed increased doses of insulin after surgery. 
Nutritional status remained poor in six patients who did not gain weight 
after surgery. One patient needed a revision of the pancreatico-jeyanos- 
tomy. : 

Conclusion: E estonia is an efficient procedure resulting in 
pain relief in 93 per cent of the patients with total rehabilitation in 72 per 
cent. In patients with CP selected for a drainage procedure, surgery is 2 
safe and reliable therapy. 
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Immediate and long term results of pancreaticojejunostomy in 
chronic pancreatitis 


-C. Casa, Ch. Cervi, J.J. Tuech, P. Lada and J.P. Arnaud CHU 
Angers, Department of Visceral Surgery, Angers 49100, France 


Aim: To evaluate the results of pancreatico-jejunostomy in the treatment 
vof chronic pancreatitis. 


Patients and methods: From 1978 to 1995, 120 patients (105 males, 15 
females with a mean age of 46 years) underwent pancreatico-jejunostomy 


{PJ} for chronic pancreatitis (CP). Alcohol abuse was presented in 105 


cases (87-5 per cent). PJ was the unique procedure in 67 cases; it was 


| vassociated with a biliary or a duodenal diversion in 38 cases and five 
: cases respectively. In 10 cases, three diversions were performed. 
“Results: Postoperative mortality was 1-6 per cent (1=2), postoperative 


morbidity was 10 per cent (7=12). Mean hospital stay was 16 days (8-25 


days). Fifteen patients (13 per cent) required a second operation some 


years subsequent to the PJ due to the progress of the CP or alcohol abuse. 
In the late postoperative course 22 deaths occurred (18 per cent). eight of 
them were directly related to alcohol abuse. Mean follow-up was seven 
years. Good and medium results tor pain were achieved in 92 per cent of 
patients, but the progression of exocrine or endocrine pancreatic insuffi- 
ciency indicated that wirsung decompression was insufficient to stop the 
progressive sclerosis. 

Conclusions: Our results suggested that PJ was the best surgical pro- 


‘cedure in CP treatment, when the wirsung was dilated. 


Double loop reconstruction in Roux-en-Y mode after 
pancreaticoduodenectomy: a way to decrease postoperative 
morbidity and mortality? 


N.A. Kama, T. Coskun, M. Doganay, E. Reis, A. Yazgan, 
G. Daglar and Y.N. Yuksek Ankara Numune Hospital, 4th 
Department of Surgery, Turkey 


Aim: Pancreaticoduodenectomy (PD) continues to be associated with a 
high postoperative morbidity despite the improvement in operative tech- 
mque and perioperative care. The use of two separate intestinal loops for 
anastomosis of the biliary tract and pancreas may decrease the rate of 
postoperative morbidity. The purpose of this study was to determine the 
incidence and cause of significant complications, and death following PD 
and compare double loop reconstruction after PD with standard recon- 
struction. 

Patients and method: Between 1991 and 1997, 23 patients underwent 
PD because of periampullary neoplasm in 19 patients, recurrence after the 
local resection (ampullectomy) for ampullary tumour in one patient, duo- 
denal invasion of the right colon tumour in two patients and choledochal 
cyst in one patient. Of the 23 patients. 14 were male and nine were 
female, with a median age of 52 years (range 26-72 years). Of the 23 
patients, 10 (43 per cent) had undergone previous laparotomy in various 
centres: right hemicolectomy for colon carcinoma in two, cholecystectomy 
and T-tube drainage in two, cholecystectomy and choledochoduodenos- 
tomy in two, armpullectomy for ampullary tumour in one, gastrotomy for 
biopsy and gastrojejunostomy in one, gastronomy for biopsy in one and 
exploratory laparotomy for choledochal cyst in one patient. Ten patients 
underwent standard Whipple’s procedure, nine pylorus-preserving PD and 
four PD with double loop reconstruction in Roux-en-Y mode (one jejunal 


segment for reconstruction of biliary tract and duodenal anastomoses and 


another for reconstruction of pancreatic anastomosis). The pancreatic rem- 
nant was anastomosed to the jejunum with an intussuspecting end-to-end 


anastomosis in all patients. All procedures were performed by the same 
surgeon, 


Results: One or more significant complications prolonging hospitalization 
or resulting in a postoperative death occurred in six (26 per cent) patients. 
A single complication, pancreatic leak, developed in two patients, while 
four patients had two or more complications (leak in pancreatic and 
biliary tract anastomoses and pancreatic necrosis in one patient, leak in all 
anastomoses in ane patient, leak in pancreatic anastomosis and intra- 
abdominal haemorrhage in two patients), Anastomotic leak from the pan- 
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creaticojejunostomy was the cause of all other complications and signifi- 
cantly associated with postoperative morbidity in this series (P=(-002). 
Three patients underwent reoperation for complications (re-pancreatico- 
jejunostomy and control of bleeding in two patients and re-pancreatico- 
jejunostomy in one patient). OF these patients only one survived reopera- 
tion. The overall postoperative mortality in this series was 17 per cent 
(a=). There was no complication and mortality in the patient who under- 
wem double loop reconstruction in Roux-en-Y mode. Although the 
patients with doubie loop reconstruction had shortened hospitalization (14 
days vs 20 days} and operative time (480 minutes vs 420 minutes). this 
difference did not reach statistical significance (P<()-05). 

Conclusion: The results of this study have shown that postoperative mor- 
bidiiy and mortally was significantly associated with the dehiscence of 
the pancreaticojepunostomy anastomosis. Two separate intestinal loops for 
anastomosis of the biliary tract and pancreas could be used to decrease the 
rate of postoperative morbidity and mortality. 


Single layer continuous sutured anastomosis technique in 
pancreato-biliary surgery 


A. Olah, T. Belagyi and G. Pardavi Department of Surgery. 
Petz A. County Hospital, Györ, Hungary 


Authors evaluated the safety of anastomosis performed with absorbable 
single Jayer continuous sutures in various surgical procedures in pancre- 
atic and biliary surgery. In the prospective. non-randomized study 156 
anastomoses were performed on 92 patients during the last two years. AH 
procedures — including Whipple and pylorus-preserving pancreatoduo- 
denectomy (PPPD), duodenum-preserving resection, longitudinal pancre- 
atico-jejunostomy or -gastrostomy and biliodigestive anastomoses in case 
of irresectable pancreatic tumour or chronic pancreatitis - were carried out 
by the same surgeon. In all cases they used size 3/0 or 4/0 polyglecaprone 
25 {Monocryl, Johnson and Johnson) or glycomer 631 (Biosyn, USSC) 
with single layer, running stitches. 

The types of anastomoses: 26 longitudinal pancreatic anastomoses (17 
Wirsungo-gastrostomy and nine Wirsungo-jejunostomy), 43 biliodigestive 
anastomoses (mainly choledocho-jejunostomy sec Roux) and 87 small 
intestine anastomoses (duodeno-jeyunostomy end to end in the case of 
PPPD or jejuno-jejunostomy in the case of Roux-¥ loop). Two minor 
biliary leakages were detected after bilio-digestive anastomoses. There 
were no leakage after longitudinal pancreatic anastomoses or duodeno- 
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jejunostomy. No patient required reoperation for anastomosis related com- 
plication. Three patients died ~ but the complications were not connected 
with the suture technique. 

The authors’ opinion is that the described method is safe, easy to carry 
oul, physiological and least harmful to the blood supply. so they recom- 
mend its use im pancreato-billary surgery. 


Failure of CT sean and ERCP in detecting proximal pancreatic 
and peri-pancreatic diseases 


M.H. Shiwani. 5. Anwar, D. Breen, T. Giles, R. Hodson and 
K.R. Wedgwood Castle Hill Hospital, Castle Road, 
Cottingham, East Yorkshire, UK 


Aim: To analyse the findings of CT scan and ERCP for small volume 
proximal pancreatic and peri-pancreatic disease. 

Materials and methods: Twenty-eight proximal pancreatic resections 
have been carried out in the last 3 years. Twenty-seven patients have 
undergone high resolution conventional or spiral CT scan (5mm and 
4mm collimation respectively). All resected specimens underwent serial 
sectioning to demonstrate small volume disease. Twenty-five pateints also 
had ERCP. 

Results: Final diagnoses of these 28 patients comprise 10 benign lesions 
(three acute pancreatitis, two chronic pancreatitis, one sclerosing cholangi- 
tis, twọ mucinous cystadenama, one adenomatous hyperplasia and one 
villous adenoma) and 18 malignant lesions (10 adenocarcinoma of head of 
pancreas, three cholangiocarcinoma, three ampullary carcinoma, one carci- 
noid and one carcinoma of gallbladder). CT scan identified 13 lesions of 
which four suspected benign lesions were confirmed histologically. Of 
nine suspected malignant lesions only five were confirmed histologically 
and four were benign. In nime patients CT scan failed to identify a lesion 
but subsequent histology confirmed seven malignant and two benign 
lesions. All the five equivocal lesions on CT scan were malignant. ERCP 
cannulation failed in two cases (carcinoid and cyst adenoma), one rup- 
tured pancreatic duct diagnosed secondary to acute pancreatitis. In three 
cases ERCP was normal, histology revealed two adenocarcinoma head of 
pancreas and one chronic pancreatitis. ERCP suspected {8 malignant 
lesions. histology contirmed 13, but five were benign. 

Conclusion: Where clinical suspicion remains, a pancreatic resection 
should be seriously considered, even in the face of negative or equivocal 
CT sean or suspicious ERCP. 
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Restorative proctectomy with coloanal J pouch for obstructed 
defecation — an early appraisal 


F. Abbasakoor; B. Patel and N.D. Carr 
Singleton Hospital, Sketty, Swansea, UK 


Department of Surgery, 


Aim: Impaired rectal evacuation remains a challenging clinical problem. 
A variety of surgical options such as correction of anatomical abnor- 
malities (if present), ACE (antegrade colonic enema) procedures and 
colostomy have been tried, but have met with limited success. The present 
study evaluates the use of proctectomy with coloanal pouch anastomosis 
in patients with intractable difficulties in rectal evacuation. 

Materials and methods: Nine patients (eight females: | male: median 
age 44 years, range 34 to 63 years) underwent proctectomy with coloanal 
pouch anastomosis. Preoperative evacuation proctography was undertaken 
in all patients and findings included rectorectal intussusception (n=5}, rec- 
tocele (n=6) and pelvic floor descent (n=4). In seven of the nine patients. 
delayed or incomplete evacuation was observed radiologically. Endoanal 
ultrasonography revealed co-existent sphincter defects in three patients 
and four patients had abnormal rectal compliance on anorectal physiology. 
Results: Restorative proctectomy with stapled coloanal J pouch anasto- 
MOSIS WAS performed in all patients. A temporary loop ileostomy was 
constructia in of these and both have been reversed. There were no 
plications. At a medium follow-up of 6 months (range 
, all patients report a subjective improvement in rectal 
ie edlas frequency of bowel evacuation is three (range twa 
to ofi ve) t times daily. All remain continent of flatus and faeces. 
Conclusions: The results of this preliminary study indicate that restorative 
proctectomy with coloanal pouch may have a role in the surgical manage- 
ment of patients with intractable difficulties in rectal evacuation, 










Distal intramural spread of rectal carcinomas 


A. Balani, A. Turoldo, C. Tonello, M. Scaramucci and A. Leggeri 
Istituto di Clinica Chirurgica Generale e Terapia Chirurgica, 
Ospedale di els Strada di Fiume, Trieste, Italy 






The aim of the dy is to examine distal rectal spread of rectal cancer 
and to determine the optimal distal margin of resection after sphincter 
saving resection (SSR). 

At the Institute of Clinica Chirurgica of the University of Trieste 438 
operations for? tal cancer were performed, 314 of which were for cura- 
tive purposes.: ` 

The choice of the type of operation was related only to the location of 
the tumour; neither the stage. nor other risk factors were considered. To 
this purpose 220 SSR were performed. In 50 selected of these cases, distal 
intramural spread was detected. Surgical specimens were pinned under 
tension onto a wooden board and, below the distal edge of the tumour, a 
number of full thickness sections of 1 cm were performed. 

In two cases a tumoral distal spread at | cm was observed, whilst an 
involvement beyond 2 2cm was never demonstrated. The two cases with 
distal spread at Ecm were advanced cancer with a full thickness infiltra- 
tion, without ne jal involvement: these patients were classified as Ga, one 
was aneuploidy and both had a high proliferation index. 

The authors conclude that in the surgical treatment of rectal cancer, 
SSR is justified, provided a distal margin of 2cm is respected. Even in 
advanced cancers a distal spread of over 2cm has never been observed. 










o colonic resection for diverticulitis: 
prospective study i in 50 patients 


J.L. Bouillot, K. Aouad, B, Alamowitch, P. Sellam, J. Fourmestraux 
and J.P. Bethoux Department of Digestive Surgery, Hotel Dieu, 
! Place Parie is Notre Dame, 75004 Parts, France 


Aim: To TE) the feasibility, the safety and the results of laparo- 
scopic-assisted colonic resection for diverticulitis. 

Materials and methods: The surgical technique was a laparoscopically- 
assisted procedure: under laparoscopy, total mobilization of the left colon and 
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vascular ligation were performed and then via a small abdominal incision 


(8cm length), division of the colon, removal of the specimen and hand-sewn 
anastomosis. This approach was prospectively used in 50 consecutive patients 
(23 males, 27 females with a mean age of 62 years). The delay of surgery 
: after the Jast acute attack of diverticulitis varied from one to four months. 


Results: The surgical goal was achieved in 46 cases. In four cases (8 per 
cent), the laparoscopic dissection was unsuccessful and the procedure was 
converted via a large midline incision. The mean operative time was 195 
minutes (150-280). There was no mortality and the morbidity rate was 14 
per cent. No complication was directly related to the laparoscopic tech- 
nique. The mean return of regular bowel habits was 3-2 days and the 
median postoperative stay was 10 days (6-22). 

Conclusion; These preliminary results suggest that the laparoscopic- 
assisted sigmoidectomy can be used safely for the surgical treatment of 
diverticular disease. This approach seems to be technically easier and 
cheaper than the totally laparoscopic approach but reduces the expected 
advantages of minimal invasive surgery. 


First 100 operations with MASA-2 anastomotic device in low 
anterior resection 


M. Csiky, K. Noskó, S. Gal, S. Bakos, I. Markó, Z. Kruppa and 
P. Acosta Department of Surgery, County Teaching Hospital 
Salgótarján, Fileki Street 64, Hungary, 3100 


The authors present their experiences in the first 100 operations practised 
for rectal cancer localized in the middle and lower third of the rectum 
o an } anastomotic PARA, ae ppr ays one of ene Pre were . 
preoperative ad TAY B0 Gy). at 40 A aes applied ee 
mesorectal excision. 

Results: Spontaneous discharge of the anastomotic device was after nine 
days on average (range 6-14 days). Anastomotic dehiscence developed in 
20 patients (20 per cent). Four patients died within 30 days. For all 
patients with total mesorectal excision the authors recommend a covering 


Joop colostomy. 
‘Conclusions: 1) The anastomotic apparatus is suitable to practise an air and 
watertight low colorectal anastomosis where this was not guaranteed by 


ig 


manual techniques. 2) After spontaneous discharge of the device foreign 
material does not remain in the tissues. 3) Its application necessitates a spe- 
cial technique. 4) Owing to the equal circular compression around the 
whole rim of the gut, bleeding does not occur. 5) In cases of total mesorec- 
tal excision a loop colostomy is recommended. 6) It is less expensive. 


Relevant points to consider for selection of patients with 
peritoneal carcinomatosis for cytoreductive surgery and IP 
chemotherapy 


A. Gomez Portilla, C. Martinez de Lecea, M. Stevens and 
P.H. Sugarbaker Hospital Clinico Valencia, Spain 
The Washington Cancer Institute, USA 


Aim: in an attempt to improve knowledge of the methodologies and rele- 
vant points to consider in order to the selection of patients with peritoneal 
carcinomatosis from colon and rectal cancer for treatment with cyto- 
reductive surgery and intraperitoneal chemotherapy. 

Material and methods: A group of 86 patients with biopsy proven peri- 
toneal carcinomatosis from colon and rectal cancer, treated with cyto- 
reductive surgery and early postoperative intraperitoneal chemotherapy 
using Mitomicin © and 5-Fluorouracil was retrospectively studied. An 


analysis of clinical features of these patients was performed using survival 
as an end point for evaluation of prognosis. 


Results: These data suggest that the clinical features to be used to select 
patients for cytoreduction were completeness of resection at the time of 
the cytoreductive surgery, as 64 per cent of patients were alive at 3 years 
if no visible tumour remained or implants were less than 0-25 cm in diam- 
eter, bubciene..was alive when tumour inplants-persisted greater than 


GEN 


D3 cem in diametér (P=0-04). A peritoneal gancer tndéx. (PCI) was calcu- 
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affected, providing a score for composite involvement of the disease that 
was in close relation with survival. Patients with 12 or less PCI shewed a 
statistically significantly better prognosis than those who had a higher 
score (P=()-066). 

Conchisiens: A peritoneal curative intent should be considered im patients 
with limited distribution and volume of peritoneal carcinomatosis defined 
by the Peritoneal Cancer Index (PCT). 


Comparison of large bowel anastomoses using biofragmentable 
anastomotic ring and single layer continuous suture: a 
prospective randomized study 


D, Görög, A. Peter, J. Szabó, A. Toth and F. Perner 
Transplantation and Surgical Clinic of Semmelweis Medical 
University, Budapest, Hungary 


Background: Nowadays the biofragmentable anastomotic ring is widely 
accepted in colonic surgery. but there is less experience with using one 
layer continuous suture. 

Aim: This prospective, randomized study was to compare the efficacy of 
the sutured anasternosis with the biofragmentable anastomotic ring (BAR) 
in colonic surgery. 

Patients and methods: Al! patients undergoing elective colon resection 
between 1 April 1995 and 31 December 1997 were included inthe study. 
Only if the ratio af bowel Jumens at the site of anastomosis was larger than 
I-7:1 the patient was excluded and in this case end to side anastomosis was 
performed, In the study group all anastomoses were constructed end to end. 
Results: From 69 patients with end to end colonic anastomoses 32 were 
randomized in the suture group (12 ileocolic and 20 colocolic anasto- 
moses). The BAR group included [4 patients with ileocolic and 23 
patients with cowcolic anastomoses (#=37}). The mean age ef patients 
with BAR anastomosis was higher (66 years) than those with sutured 
anastomosis (62 years). There was no significant difference between the 
two groups considering body mass index. ASA score, the ratio-of benign 
and malignant diseases and TNM staging. In the suture group ene patient 
(3 per cent) with multiple liver metastases died in the early postoperative 
period, There was no operative mortality in the BAR group. Two patients 
{5 per cent) with anastomotic leakage after BAR anastomosis were treated 
with Hartmann’s. procedure. There were not clinical signs of leakage in 
the suture group. From the five (14 per cent) surgical complications in the 
BAR group three required re-operation. Only a few postoperative compli- 
cations, two wound sepsis. a deep venous thrombosis and a cardiac 
arrhythmia were observed in the suture group (12-5 per cent). Duration of 
BAR anastomoses was shorter than duration of sutured one i15 vs 18 
minutes). but the overall duration of operation and hospital stay were 
nearly the same in the two groups. 

Conclusions: These results suggest that the single layer continuous suture 
is as safe as the BAR for colonic anastomoses. The higher percentage of 
re-operation in fhe BAR group was due to the inadequate purse-string 
sutures in the first five cases and the higher age of patients. The BAR 
anastomoses cost 15 times more than their sutured counterparts. 


Loop ileostomy is a method fer temporary faecal diversion 


L. Hornok, B. Lestár, E.M. Gamal, S.Z. László, L. Ritter and 

J. Kiss Department of Surgery, Faculty of Postgraduation, 

HI University for Health Sciences, 1389 Budapest, Szabolcs u. 35, 
P.O. Box 112, Hungary 


Aims: Loop ileestomy is a feasible method for temporary diversion of 
faecal stream in colorectal surgery. The technical steps of the operation 
and ihe aetiology of complications are discussed along with the character- 
istic features of the postoperative period. 

Materials and methods: During the period from November [992 to 
March 1996, 34 loop ileostomies were created and restored usually after 
l4 weeks. The loop ileostomy protected the suture lines of 15 ileoanal 
anastomoses, of 18 colorectal or coloanal anastomoses and of one perineal 
construction. Loap ileostomy was supported by a rod inserted beneath the 
intestine, the afferent limb was averted and the mucocutaneous Hne was 
created. Complete diversion of the faecal stream was achieved in all 
cases. High-volame faecal output necessitated the administration of 
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Imodium in 26 per cent of the cases. However, permanent parenteral fluid 
and electrolyte replacement was unnecessary. Stoma necrosis, bleeding, 
prolapse or retraction did not occur. Stomas were closed intraperitoneally 
in all cases but one. Two asymptomatic hernias were observed at closure. 
The continuity of the intestine was restored by the inversion of the previ- 
ously opened and averted intestine in 13 cases, or by small resection in 21 
cases (14 end-to-end. seven side-to-side anastomoses). 

Results: The average length of the postoperative hospital stay after closure 
was nine days. Passage of the intestinal contents started 3 days following 
the closure in patients with ileoanal anastomosis and 2 days in patients with 
colorectal anastomosis. Clinical signs of prolonged postoperative ileus were 
observed in five cases, re-operation was necessary in two cases due to 
mechanical bowel obstruction. Wound infection developed in three cases. 
Conclusion: Loop ileostomy is a simple and effective method for the 
temporary diversion of faecal stream with low morbidity. The creation 
and closure of loop ileostomies was not associated with any mortality. 


Functional results of sphincter-saving surgery for distal rectal 
cancer 


G. Istvan, S. Kiss, I. Sugár, P. Ondrejka, Gy. Ledniczky and 

J. Faller Semmelweis University, School of Medicine and Szt. 
Janes Hospital Department of Surgery, Kútvölgyi u. 4, H-1125 
Budapest, Hungary 


Sphincter saving resection with low colorectal or coloanal anastomosis. as 
the alternative to abdomino-perineal excision should provide not only safe 
oncological outcome, but also good functional results. 

The aim of this study was to assess the functional results of low rectal 
resections. The records of 27 patients who underwent rectal resection with 
low colorectal or coloanal anastomosis (and who had their diverting 
colostomies closed) from | January 1994 to 31 December 1996 were 
reviewed, There were 17 men and 10 women, with the mean age of 61-8 
(38-78) years. The mean distance of the tumour from the anal verge was 
6-9 (4-10) cm. The surgical technique was anterior resection (AR) in 16 
cases and abdomino-transsphincteric resection (ATSR) in 11 cases. The 
anasiomosis was made by hand sutures in four cases, by EEA stapler in 
six cases and with double stapling technique in 17 cases. A diverting 
colostomy was performed in 22 cases. Anastomotic leakage occurred in 
five cases (18-1 per cent). 

The mean time elapsed from the closure of diverting colostomy was 
19-7 (3-46) months. The continence was assessed by personal interview 
and classified according to Kirwan—Fazio. We found: 13 patients with 
normal continence, eight patients with the continence of gases impaired, 
four patients with occasional, minor soiling and two patients with frequent 
soiling. The mean stool frequency was 2-7 (1-12) per day. The stool 
frequency has decreased and the continence score has improved in time. 
No major soiling was found after six months from the stoma closure. No 
significant difference related to the type of resection (AR or ATSR) or to 
the suture technique was found. All the patients are satisfied with their 
sphincter function and prefer it to the colostomy. 

These data confirm that sphincter-saving procedures for distal rectal 
cancer provide good functional results. 


The phantom rectum: fact or fiction? 


LV. Mohan, R.T.A. Chalmers, J. Hamilton and A.R. Turner 
Queen Margaret Hospital, Whitefield Road, Dunfermline, Fife, 
Scotland, UK 


Aim: To investigate the prevalence of phantom perineal sensation follow- 
ing rectal amputation. 

Methods: An audit database and stoma care records identified 60 patients 
who had regular stoma therapy following abdomino-perineal resection and 
pan-proctocolectomy. A postal questionnaire was sent to all patients and 
replies were cross-referenced with hospital records for accuracy. 

Results: Forty-three patients responded (72 per cent). Median age was 67 
(range 20 to 87) years. Median follow-up was 48 (range 3-369) months. 
Thirty-one patients (72 per cent) experienced phantom perineal sensation. 
This was described as the need to pass faeces rectally in 21 patients (68 
per cent), need to pass wind in 15 (48 per cent), a dull ache in 12 (39 per 
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cent) and nine . patients (29 per cent) experienced shooting pains. The 
duration of symptoms was usually one to two minutes but ranged from a 
few seconds. up to two hours. In 30 of the 31 symptomatic patients (97 
per cent), the symptom remained the same or became less severe with 
time, and completely disappeared in 25 per cent (eight patients} within 6 
months. Ning patients (29 per cent) described the symptoms as distress- 
ing. Four patients (13 per cent) experienced symptoms related to stoma 
function. Four patients experienced relief by pressure on the buttocks, two 
with analgesia and one patient by sitting on a toilet seat. Six patients (19 
per cent) sought medical advice because of this symptom: relief was 
obtained by reassurance in three cases, simple analgesics in two cases: 
and one was found to have tumour recurrence. No patient had a further 
surgical procedure. The majority of patients expressed a desire to have 
been warned fo expect these symptoms. 

Conclusions: Phantom perineal sensation is a real phenomenon, but does 
not appear to be a long-term clinical problem. Pre-operative patient coun- 
selling may relieve distress, although in all cases tumour recurrence 
should be excluded, 


Has the aia technique of choice in complicated acute 
diverticulitis changed? A prospective non-randomized study of 







F. Sanchez- 
General Sur 
Hospital, Mi 





čia, Spain 


Aim: To analyse 265 patients diagnosed with acute diverticulitis over a 
period of 20 years, comparing the indications and surgical techniques per- 
formed in two consecutive 10-year periods, together with the morbidity 
and mortality rates of the series. 
Material and methods: A prospective study was made of 185 cases 
(group B) over 4 period of I0 years (1987-1996), who were compared 
with a retrospective series of 80 patients (group A) (1977-1986). 53-3 per 
cent of the patients required surgery whereas the remaining 46-5 per cent 
ervatively, The indications for surgery were faecal peri- 
| h purulent peritonitis (39 cases), pelvic abscesses (40 
cases), a abscesses (nine cases), intestinal obstruction (15 cases), 
recurrent diverticulitis (19 cases) and colovesical fistula (four cases}. The 
most commonly. employed surgical techniques were resection and closure 
of the stump according to Hartmann (82 cases), without significant differ- 
ences between. the two periods, and resection with primary anastomosis 
(40 cases), with. significant differences between the periods (14-8 per cent 
vs 36-3 per cent in group B) (P<0-05). 42-7 per cent of the patients under- 
going the Hartmann operation had reconstruction of digestive continuity 
in a second intervention. 
Results: There were postoperative complications in 40-1 per cent of the 
patients without Statistically significant differences between the two 
periods. The postoperative mortality rate was 9-1 per cent, with statistically 
significant differences (14-8 per cent vs 5-7 per cent in group B) (P<O- 05). 
Conclusions: In our experience, the Hartmann operation is an efficient 
surgical procedure, especially if there is purulent or faecal contamination 
of the abdominal cavity, but we advocate resection with primary anasto- 
MOsis following ntraoperative lavage of the colon in the early stages of 
peritoneal contamination due to the minimum morbidity and zero mortal- 
ity rates, | 






Surface hydrophobicity human colonic mucosa: role of 
epidermal growth factor 


*J.L. Sánchez, *B. Sainz, *R. Pérez, *E. Espín. *M. Cano López, 
*F, De Lara, *M. . Armengol, +A. Lujea, tF. Guarner and 

TLR. Malagelada *Department of Surgery, Digestive System 
Research Unit, Hospital General Vall d'Hebron, Departamento 
de Cirugía, 5“ Planta, Paseo Valle Hebrón 119-129, 08035 
Barcelona, Spain 





The colonie mAT barrier is a complex physico-chemical structure 
that separates the internal ‘mileu’ from a polluted luminal environment. 
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Ammal studies have shown that the barrier includes a strong hydropho- 
bic surface to prevent the flux of water-soluble toxins in the epithe- 
lum, 

Our aim was tọ explore the hydrophobic properties of the human 
colonic mucosa. Colonic specimens were obtained at surgery from 
patients undergoing colectomy for neoplasm (n=38) or diverticulitis 
(n=5). Preparation for surgery was similar in all patients and included 
antibiotic therapy (erithromycin-neomycin) and gut lavage with PEG solu- 
tion. Specimens from normally appearing colon were washed in saline, 
and the mucosa was dissected and sectioned in 3 x 2cm samples. In total, 
surface hydrophobicity was measured in 83 separate colonic samples by 
the contact angle that conform a SuL drop of saline deposited on the 
mucosal surface using a special goniometer. Large contact angles are read 
on hydrophobic surfaces whereas small angles are formed on hydrophillic 
surfaces. In four patients, nine samples were assessed straightforward after 
surgery, and 14 samples were incubated for 60 minutes with or without 
epidermal growth factor (EGF, 2 ug/mL) Krebs-Ringer (pH 7-4) at 37°C 
prior to hydrophobicity measurement. Phospholipid content was measured 
in homogenates of 25 samples. 

Results: Mucosal hydrophobicity was similar in right colon (40+1-0°), left 
colon (4240-9°) or rectum (4240-8°). Likewise, no difference was found 
in phospholipid content between right colon (202+1-2 mol/g), left colon 
(199217) or rectum (226423). Incubation of mucosal samples increased 
surface hydrophobicity (baseline: 39+0-4°:  post-incubation: 44+1-8°, 
P 0-05), suggesting active release of surfactant. Exposure to EGF signifi- 
cantly increased hydrophobicity (4941-6°) as compared to incubation 
without EGF (4421-8, P 0-05). 

Conclusion: The human colonic mucosa exhibits a hydrophobic surface, 
which can be regulated by endogenous growth factors such as EGF. 


Cost-benefit problems in colorectal surgery in Hungary 


i Zölle: Surgical Department of Albert Szent-Györgyi Medical 
University, Szeged, Hungary H-6720 SZEGED, Pécsi Street 4, 
Hungary 


The costs of surgical procedures are increasing all over the world, 
because of new technical instruments and high salaries of surgeons and 
their assistants. That is a great problem in Hungarian hospitals, because 
the relatively low Hungarian GDP allows less and less budget for the 
hospital costs. The prices of instruments are well determined, but the 
prices of i hour's work in the operating room is not fixed even today in 
Hungary, 

Clinical study was performed between Ist January 1990 and 31st 
December 1997. The goal of this study was to compare the periopera- 
live data of patients with elective colorectal resections because of 
malignancies. The operator and the preoperative preparation of patients 
were the same. The patients were divided into two groups. One group 
had operations with colon-anastomosis, the other with rectal anastomo- 
sis. 

Data of 203 patients (105 female and 98 male) were analysed. One 
hundred and sixteen anastomoses were performed on the colon (68 of 
them were hand sewn and 48 were made by linear staplers). The rectal 
operations were divided into three groups. There was a group for 
patients with hand sewn anastomoses, a group for patients with anasto- 
moses sutured by one EEA circular stapler, and there was one group for 
patients operated on with double-stapler technique. The groups were 
comparable. Distribution of sex, mean age and mean body weights were 
similar, 

The mortality and complication rates were similar in the groups of 
patients with colon anastomoses. But the operative time was significantly 
shorter in the group of anastomoses made by lincar staplers. 
Unfortunately, the cost of operation was higher because of prices of linear 
staplers. The author could not determine how much cost was spared by 
the shorter operating time. 

The mortality rates were similar in the groups of patients with rectal 
anatomoses. The complication rate was the lowest and the operating time 
was the shortest in the double stapling group. Unfortunately, the cost of 


operation was the highest in that group because of the prices of two 


staplers. The authors could not determine how much cost was spared by 
the shorter me and the lowest complication rate. 
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The role of immunological factors in wound infections 
(a prospective clinical study) 


N. Akyürek, A. Bedirli, O. Yüksel, M. Kerek and M. Kece 
Erciyes University, Medical Faculty, General Surgery Kayseri, 
Turkey 


Wound infections are observed in 1-5-4 per cent of clean and 28-40 per 
ceni of contaminated wounds. One of the intervening factors in the devel- 
opment of wound infections is the present immunological status of the 
patient. 

Aim: To investigate the relationship between the immunological status of 
the patients and wound infections. The effect of different ‘reatment 
modalities on the immunological status of the patients and the state of 
immunological parameters as being criteria in the efficiency of he treat- 
ment have also been investigated. 

Materials and methods: Wounds were grouped into three as clean. 
clean-contaminatec and dirty wounds. Each group consisted of 15 
patients. The patients who had received radiotherapy or chemotherapy and 
who were immune compromised were excluded from the studs. T-lym- 
phocyte (CD34). B-lymphocyte (CD19+) and total lymphocyte «CD45+) 
counts, and IgG, IgM and IgA levels were measured at the beginning of 
treatment. at the ‘ifth and tenth days. The immunological charges were 
compared within and between the groups with ANOVA test. 

Results: The levels of CD3+, CD94, CD454, IgM, IgA were aot differ- 
ent im all the groups, while in the dirty group, IgG levels were bower than 
the other groups at the beginning of the treatment (P<O0-05). A. the fifth 
and tenth days of the treatment, IgG levels increased and CD19+ level 
decreased in the dirty group (P>0-05). Two patients in the cortaminated 
group died during the treatment. These two patients had a progressive 
decrease in the levels of IgG and CD19+4 (P>0-05). There was ao change 
in the levels of CD3+, CD19+, CD45+4. IgG. IgM and IgA in the clean 
and clean-contaminated groups at the filth and tenth days of the treatment. 
Conclusions: The possibility of development of wound infectios is higher 
in the patients having lower IgG at the beginning of treatment and in the 
patenis having progressive decrease of CD19+ levels during the treatment. 


The value of augmentin prophylaxis in colorectal surgery: 
a double blind randomized prospective study 


A. Balogh, G. Lazar, I. Z6lle1 and E. Szederkényi A. Szent- 
Györgyi Medical University Department of Surgery, Szezed. 
Hungary, PO Box 464, H-670/ 


Authors report a double-blind randomized prospective study to evaluate the 
In this comparative (Augmentin vs Zinacef-Metronidazole) randomized, 
one day prophylaxis tral 90 patents were involved. In group A the ran- 
domly selected 40 patients were pretreated with Augmentin (3-€ g/day) and 
SQ patients in group B with Zinacel-Metronidazol combinatiog (4-5 g/day 
Zimacef and 1-5 g/day Khon). The factors potentially influencing the results 
~ age, stage of the disease. type of surgery, risk factors, accompanying dis- 
eases — were similar in the two groups. The efficacy of antibietic prophy- 
laxis has been compared based on ume of postoperative hospitalization, 
wound healing, rate of septic complications, etc. The average number of 
postoperative hospitalization days showed no significant difference: 14-9 
days in group A, and 12-3 days in group B. The mortality race of the 90 
patents was 2-2 per cent. Both patients died from group A, se the rate of 
mortality in group A has been 5 per cent. and 0 per cent in geoup B. The 
rate of septic complications was 27-5 per cent in group A while the one in 
group B has been only 20 per cent. Our results show that the efficacy of 
Zinacel-Metronidazole combination seems to be superior resated to the 
solitary Augmentin pretreatment in colorectal surgery. 





Bileodigestive anastomosis or external drainage of the biliary 
tree in benign diseases of the gallbladder 


K. Dimitrova, I. Ratchev and R. Gudzenko Russe, No 56, 
Plevea 5800, Bulgaria 


Patients with diseases of the gallbladder tend to increase annually judging 
from cur data and from reports in literature. 

In the first surgical department of the Medical University Pleven during 
the period 1990-1997, 1134 patients were operated for benign diseases of 
the biliary tree, gallbladder and pancreas either on emergency basis or 
planned, We report 324 patients in whom we performed cholecystectomy 
with temporary or permanent drainage of the bile. 

The aim of the study was: 

L Definition of indications for performing one or another operation. 

2. Comparison of results from treatment modalities — during the course 
of the study the criteria for cholecdochotomy was defined ~ stones in the 
ducts choledochus, expanded ducts choledochus. purulent cholangitis, 
biliary fistulas, mechanical jaundice. 

Choledocho-duodenal anastomosis and choledochotomy with external 
drainage have their respective indications. We recommend choledocho- 
duodenal anastomosis. 


Vancomycin prophylaxis for MRSA wound infections 


P. Lintott, R. Chalmers, A.O. Mansfield, A. Nicolaides, 
N. Cheshire, J. Wolfe and G. Stansby Academic Surgical Unit, 
(CSM at St. Mary's, London, UK 


Intreduction: The incidence of methicillin-resistant Staphlococcus aureus 
(MRSA) infections is increasing. This is of particular importance in 
vascular surgery where graft infection is associated with a significant 
mortality. We have therefore reviewed the incidence of MRSA wound 
infections following the contribution of three doses of 500 mg vancomycin 
Lv. as part of the routine prophylaxis for major vascular procedures on 
our unit. 

Method: Patienis were included from January 1996 to May 1997. Inter- 
hospital transfers and patients previously known to harbour MRSA were 
screened on admission to the unit. Only patients without known MRSA 
infection or colonization and having major vascular procedures from our 
vascular ward or the ITU are included. Postoperatively wound swabs were 
taken if there was clinical suspicion of infection or tf MRSA was isolated 
from another site, 

Results: Before the introduction of the vancomycin there were six MRSA 
wound infections in 122 patients (4-92 per cent), after there were 16 
infections in 344 patients (4-65 per cent). The number of MRSA-positive 
patients admitted to the ward per month was constant throughout the 
period studied {median |, range 0-3). Furthermore, the number of opera- 
tions and discharges per month were also constant (median 47, range 
30-35 and median 44, range 31-62 respectively). The total number of 
MESA wound infections from all procedures performed was 1-6 per 
month before May 1996 and 1-58 thereafter (i.e. 4-02 per cent and 3-58 
per cent respectively). 

Conclusion: The policy of vancomycin prophylaxis has had no significant 
effect on MRSA wound infection in the period studied. 
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Peritoneal and biliary penetration of selected antibiotics in 
surgical inflammatory conditions 


J. Mészáros, A. Chmura, M. Kosieradzki, W. Lisik, J.J. Mészáros 
and W. Rowiński Department of General and Transplantation 
Surgery, Medical University of Warsaw, 59 Nowogrodzka St, 
Warsaw, Poland 


The study was undertaken to estimate the peritoneal and biliary penetra- 
tion of ceftazidime. cefoperazone. amikacin and netilmicin — drugs useful 
in the treatment of intra-abdominal sepsis. The trial included patients 
given an antibiotic in the perioperative period either as a prophylaxis or a 
treatment of infection. 

Samples of serum, peritoneum and bile were obtained on operation 
after the patient was administered the first dose of an antibiotic preopera- 
tively. Concentrations of drugs were determined by bioassay in an agar 
well diffusion method. Concentration of an antibiotic was assessed with 
standard strains: E. coli ATCC 25922 for cefalosporins and B. subtilis 
ATCC 6933 for aminoglycosides. Time-course drugs concentrations was 
calculated with the least-squares regression analysis. 

One hour after 2g of cefoperazone administration in 28 patients its 
peritoneal concentration was within therapeutic range (~30 ug/g} and was 
maintained on more or less same level for next 4-5 hours. with little 
patient-to-patient deviation. 

Maximum ceftazidime concentrations (17 patients), exceeding 40 ug/g, 
were observed also one hour post injection, but major differences between 
patients were noted. 

Amikacin (13 patients) reached maximum level in the peritoneum 
(~4 ug/g) 3 hours after administration followed by its slow decrease, par- 
allel to that in the serum. Netilmycin concentration (in 30 patients) 
exceeded and was maintained longer than that of amikacin, reached maxi- 
mum values one hour post administration and was kept stable for next 
three hours. Seven hours following administration it was still well above 
3 ug/g. | 
Biliary concentration of cefoperazone was assessed in two groups of 
patients: with and without jaundice. Maximum concentration of the drug 
in patients without evidence of jaundice (20 patients) after administration 
of Ig exceeded 500 pg/ml and was maintained for 3 hours and followed 
by a slow decrease ~ seven hours after administration it was about 10 per 
cent lower than maximum value. 

Ceftazidime (seven patients) reached maximum level (45 pg/ml) in | 
hour and was followed by a slow elimination phase parallel to the serum 
drug kinetics. 

Both aminoglycosides reach maximum biliary levels (~4 ug/ml) after 
3 hours, but netilmycine (20 patients) maintains its concentration for next 
4 hours, while amikacine (15 patients) level falls proportionally to its 
blood concentration and after 7 hours is only | g/ml. 
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Clostridium difficile infections in our practice of colorectal 
surgery 


I. Sugar, J. Faller, L. Drexler, P. Ondrejka, Z. Rath and G. Istvan 
Semmelweis University School of Medicine, St. John Hospital, 
Department of Surgery, Kútvölgyi u. 4, H-1125 Budapest, 
Hungary 


Clostridium difficile (CD) is an anaerobic bacterium which may cause 
severe entero-colitis. Its relatively high incidence in colorectal surgery 
may be due to the ase of antibiotics in the bowel preparation and in the 
postoperative period. The three clinical forms of CD infection, in order of 
increasing severity, are: 1) antibiotic associated diarrhoea (AAD). 2) anti- 
biotic associated colitis (AAC); and 3) antibiotic associated pseudomem- 
branous colitis (AAPMC). 

The records of 1215 patients who underwent colorectal operations from 
1988 to 1997 in our department have been reviewed. The diagnosis of CD 
infection was based on bacterial culture and on a specific cytotoxin assay 
of the stool. 

The different protocols of preoperative antibiotic prophylaxis 
(Cefuroxmin + Clindamycin, Cefotaxim + Metronidasol, Sulbactam + 
Ampicillin. Amoxicillin + Calvulanic ac. + Metronidazol) did not show 
significant difference in the rate of CD infections. 

After having reported elsewhere four severe cases of AAPCM in the 
first five year period (1988-1992), in the second period (1993-1997) we 
have made changes in the bowel preparation protocols, the suspicion of 
CD infection was questioned earlier and the specific laboratory tests were 
used more often in CD infection suspect cases. 
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No. of 


Period patients Negative test AAD AAC AAPCM 
nnn 
1988-1992 604 33 (55%) 59 (9-856) I3 (2-1%) 407%) 


1993-1997 ol} 57 (9:3%) 30 (49%) 13 (2-1%) 2 (03%) 
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Metronidazole was the therapy of first choice in test positive cases. If the 
clinical signs did not show improvement after 24 hours, Vancomycin ther- 
apy was started. 
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Zine as an inhibiter of apoptotic DNA fragmentation in isolated 
perfused rat liver 


IA, tee +S. Mohammed, *B. Fuller, TK.S. Sari, *M. Winslet 
and *C.J. Green “University Department of Surgery, 

i Department of Biechemistry and Molecular Biology, Royal Free 

Hospital School of Medicine, London, UK 


Zinc is an important intracellular ion with many important biological 
effects, including preventing DNA fragmentation due to apoptotic cell 
death. We have successfully achieved blockage of DNA fragmentation in 
apoptosis induced by bloodless perfusion in IPRL. 

Our model of apoptosis involves perfusion of rat liver with modified 
Krebs solution contaming glucose and hydroxyethyl starch at 37°C. either 
after flushing with cold UW and 24 hour storage at 4°C in the same solu- 
von, or flushing oriy without preservation. Perfusion — rate was 
a5 3 ml/gnvimin. Liver specimens were collected at 0. 1. 3. 5 hours and 
Geers clamped in liquid No. DNA was isolated using niga shenol 
chloroform extraction and electrophoresed on 1-5 per cent wiv anes 
gel, stained with ethidium bromide 40 pg/L (w/v) and visualized by UV 
hight, 

A single band of genomic DNA clase to the loading point was found 
in all livers perfused with zinc 254M + zine ionophore 4M rich solu- 
tion (a=8) between 0-5 hours perfusion. In contrast. perfusion of livers by 
calctum-channel blocking agents verapamil (50 mg/kg) or chlorpromazine 
(25 mg/kg) containing solution were without suppression of apoptosis. The 
PNA ladder was comprised of frequent multiples of approximately 200 
base pairs. In addition, livers cold preserved in zine and ionophore con- 
taining UW solution and perfused with Krebs solution only had shown no 
suppression of DNA degradation. 

In summary, DNA laddering pattern characteristics of apoptosis disap- 
peared consistently in rat livers perfused with zinc sulfate treated solution. 
Addition of calcium antagonist was without effect. Further study to 
javestivate the mechanism of DNA fragmentation blockage by zinc is 
required. 


Isolated perfused rat liver: a model of induction of apoptosis by 
bloodless perfusion 


tA, Amin, tS. Mohammed, *B. Fuller, +K. Srai and *M. Winslet 
: “University Deparment of Surgery, }Department of Biochemistry 
oe nee ular Biology, Royal Free Hospital School of Medicine, 


Apoptosis or prograramed cell death is an active mechanism, with well- 
described dea ate and biochemical components and is a known 
physiol ogical process initiated by a variety of stimuli including renal 
iwchaerma. We here investigated apoptosis as indicated by characteristic 
DNA degradation or laddering in isolated perfused rat livers (PRL). 

Rat livers were flushed with cold solution and perfused with modified 
Krebs’ solution containing glucose and hydroxyethyl starch (COLLOID) 
at 37°C and oxygenated with 95 per cent O, and 5 per cent COs. 
Perfusion Mow rate was 25-3 ml/em/min. Liver specimens collected at 0, 
L 2, 3 hours and freeze clamped in liquid N.. DNA was isolated using 
siandard phenol chloroform extraction and electrophoresed on 1-5 per cent 
© wy agarose gel, gef stained with ethidium bromide 40 pg/L (w/v) and 
visualized by UV higat. 

A single band of genomic DNA close to the loading point was found 
ia all livers (7=4) between 0-2 hours perfusion. In contrast, we found 
DNA laddering indicative of apoptosis at 3 hours perfusion in all livers. 
‘Fhe ladder was comprised of frequent multiples of approximately DNA 
200 base pairs. Livers Gr=4) flushed with warm solution (37°C) to avoid 
temperature shock also showed laddering at 3 hours. Changing the per- 
fasion system from non-recirculating modes to recirculating did not pre- 
vent DNA laddering after 3 hours perfusion. Addition of thiol-saving 
agents reduced glutathione (500 mg/L) and N-acetyl cysteine (300 mg/L) 
were also without efect Recent histological examination has confirmed 
the appearance of apeptotic bodies in the tissues of IPRL. 
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in summary, IPRL under these conditions consistently produces DNA 
laddering after 3 hours and may be a model to investigate pharmacologi- 
cal interventions in apoptosis. 


Significance of biochemical parameters in early diagnosis of 
strangulated bowel obstruction (experimental study) 


M.L. Akin, I. Ezedin, C. Erenoglu, E. Filiz, S. Aydin and 
A. Batkin Gata Haydarpasa Egitim Hastanesi, Genel Cerrahi 
Servisi, Kadikoy, 81327 Istanbul, Turkey 


Aim: Although the diagnosis of simple mechanical bowel obstruction is 
easy and prognosis is good, the surgical timing is quite difficult in stran- 
gulated cases where a delay in diagnosis may effect the morbidity and 
mortality adversely. The value of biochemical parameters in early diagno- 
sis of strangulated bowel obstructions in rats with simple and strangulated 
bowel obstruction was investigated in this study. 
Materials and methods: Fifty male Wistar Albino rats were used. Rats 
were separated into two groups of 20 rats and one group of [0 rats. In the 
first group (control group-CG) laparotomy only was applied and I mi of 
blood sample was withdrawn. In the second (simple obstruction group- 
OG) and third (strangulated obstruction group-SOG) groups simple or 
strangulated obstruction Scm proximal to ceacum was established. Two 
and 12 hours postoperatively in the first 10 rats, and 4 and 24 hours post- 
operatively in the other 10 rats 0-5 ml of blood samples were withdrawn. 
Analyses of lactic acid (LA), lactic dehydrogenase (LDH). creatine phos- 
phokinase (CPK) and amylase were done. 
Results: Serum LA. LDH. CPK and amylase values were significantly 
higher (P<0-05) in OG and SOG at 2 hours postoperatively and during 
24 hours than these of CG. But only LA and amylase values were signifi- 
cantly higher (P<0-05) in SOG at 2 hours postoperatively and during 
24 hours than those of OG. 
Conclusions: It is concluded that although the serum LA and amylase 
values are not specific for bowel obstructions, it may be valuable in early 
diagnosis of strangulated bowel obstructions if their levels are found to be 
elevated in the early stage of strangulation, 


The effects of dimethylsulfoxide in liver ischemia 


E.M. Kafalı, N. Akyürek, A. Bedirli and S. Muhtaroglu  Erctyes 
University, Medical Faculty, General Surgery 38039 Kayseri, 
Turkey 


Aim: We determined the biochemical and cellular changes arising in liver 
during the ischaemia period of Pringle manoeuvre and then did research 
into the effects of DMSO. non-enzymatic oxygen free radical scavenger 
and Na-K-ATPase inhibitor. 
Material and methods: Twenty-four albino rabbits of New Zealand type 
weighing 2350-25502 were used. The experiment consisted of two 
groups, called study and control. In the study group, Pringle manoeuvre 
was applied for 60 minutes, but no application was made in the control 
group. The study and control groups were divided into two groups of six 
rabbits as those given and not given DMSO. 
Results: In the ischemia group given DMSO the decrease in the blood 
glucose values turned into increase after the 30th minute. There was a 
decrease of 29 per cent in glycogen values after 60 minutes ischaemia in 
ihe ischaemia group not given DMSO. this decrease was 20 per cent in 
the ischaemia group given DMSO. The increase in LDH and AST levels 
was not statistically meaningful in the ischaemia group given DMSO 
{P>0-05). It was shown that ‘DMSO did not have a preventive effect on 
the increase in ALT values occurring in the liver ischaemia (P<0-05). The 
decrease in ATP level was found only meaningful in the group given 
DMSO (P<0-05). It was observed that DMSO caused MDA levels increas- 
ing after the liver ischaemia to decrease meaningfully (P<0-05). In the 
ischaemia group after DMSO was given, the increases in SOD levels in 
the erythrocyte were not meaningful (P>0-05) and GSH-rd levels went 
down quite meaningfully (P<0-01). DMSO causes a decrease after 30th 
minute in GSH-px values going up in the liver ischaemia (P<0-01). 
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Conclusion: It was observed that DMSO had a positive effect in the 
experimental liver ischaemia on the values of blood glycose, liver glyco- 
gen, blood ATP. AST. LDH, blood and tissue MDA. GSH-px. GSH-rd 
and SOD in accord with the purpose of the experiment. However. no 
positive effect on ALP and ALT values was observed. DMSO may be 
used in order to reduce the negative effect of ischaemia in the liver tissue. 


The effect of aminoguanidine and L-Arginine on neutrophil 
chemotaxis and bacterial translocation in rats after endotoxin 
challenge 


M. Bayrak. T. Coskun, N.A. Kama, *B. Sener, +I. Cinel and 

IL. Cinel Ankara Numune Hospital, 4th Department of Surgery, 
Turkey, “Hacettepe University Medical School Department of 
Clinical Microbiology, 7Ankara Numune Hospital, Department of 
Anesthesiology, Zekai Tahir Burak Woman Hospital Department 
of Pathology 


Aim: Inhibition of neutrophil chemotaxis and increased bacterial trans- 
location are the two important factors associated with high mortality in 
sepsis. {n this study, we aimed to investigate the effect of inhibition of 
nitric oxide synthase (NOS) with aminoguanidine (AG), which is rela- 
tively more specific for inducible NOS, and administration of a nitric 
oxide precursor, L-Arginine. on neutrophil chemotaxis and bacterial 
translocation in a rat sepsis model. 

Material and metheds: Sixty male Wistar Albino rats were randomly 
assigned into six groups: (1) group 1, normal saline solution (NSS, 0-6 
ml/kg/h for 4 hours}; (2) group 2, Hpopolysaccharide (LPS. 10 mg/kg 
intraperitoneally 2 hours before the experiment); (3) group 3, NSS and 
aminoguanidine (AG, 5 mg/kg bolus and 5 mg/kg/h infusion for 4 hours): 
(4) group 4. LPS and AG: (5) group 5, NSS and L-Arginine (L-Arg. 
100 mg/kg/h infusion for 4 hours); (6) group 6, LPS and L-Arg. 
Additionally, rats in all groups received 15ml of sodium = casemate 
intraperitoneally, 12 hours before the experiment for the study of chemo- 
taxis. Animals underwent laparotomy at 4 hours of experiment. Peritoneal 
fluid was taken for the study of neutrophil chemotactic index (ratio of 
chemoatiractant-induced neutrophil migration in micrometers to random 
migration}, tissue samples of liver, spleen, mesenteric lymph nodes, ileum 
and caecum were taken for histological examination and bacterial translo- 
cation studies. For statistical analyses, Duncan multiple range test, 
Friedman test and y°-square tests were used. 

Results: LPS given intraperitoneally was found to inhibit neutrophil 
chemotaxis and increase bacterial translocation statistically in this model. 
L-Arg and AG administration significantly increased chemotactic index 
and decreased translocation after endotoxin challenge (Table 1). Despite 
the decrease in bacterial translocation and bacterial population level in 
cecum after AG administration in septic rats. these figures were signifi- 
cantly high when compared with normal rats. On the other hand. L-Arg 
decreased translocation and bacterial population in cecum to the levels 
found in normal rats and preserved mucosal integrity in small intestine in 
septic rats. 





Translocation Bacterial intestinal 

Chemotactic incidence to population mucosal 

index mesenteric in cecum damage 
Groups (meanss.d.) lymph nodes {(x10f/gram-tissue) score 
NSS 1-60 (+023) 0/194 0-4+l-8Ë 9$ 
LPS 1-26 (0-10) 9/10 5544-2 21 
NSS+AG 1-04 (+0-04) ~ ~ ~ 
LPS+AG 1-80 (+0-16)* 4/107 2-3424 16 
NSS+L-Arg 1-68 (40-03) ~ ~ = 
LPS+L-Arg 1-79 (£0-01)* 0/10+ 0541-17 EEN 





NSS. normal saline solution; LPS, lipopolysaccharide: AG, aminoguanidine: L-Arg, 
L-Arginine, *P<0-05 LPS+L-Arg and LPS+AG ws NSS and LPS: 7P<Q-05 
LPS+AG vs LPS: £P<G-05 NSS vs LPS+AG: §P<0-05 NSS and LPS+L-Arg vs 
LPS. 


Conclusion: The results of this study have shown that administration of 


L-Arginine and aminoguanidine induced neutrophil chemotaxis and 
increased chemotactic index after endotoxin challenge in rats. 
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Additionally, L-Arginine preserved intestinal mucosal integrity which, in 
turn, inhibited bacterial translocation in this sepsis model. 


The role of oxygen free radicals and nitric oxide in 
haemorrhagic shock and tissue injury due to reinfusion 


A. Bedirli, E.M. Sözüer, E.M. Kafalı, M. Alper and 
S. Muhtaroglu Erciyes University, Medical Faculty, General 
Surgery Kayseri, Turkey 


Aim: Haemorrhagic shock is a hypovolaemic condition that leads to 
haemodynamic decompensation associated with ischaemic metabolic 
insufficiency caused by inadequate tissue perfusion, altered cell membrane 
permeability and subsequent cellular dysfunction. Haemorrhagic shock 
followed by resuscitation is a generalized whole-body ischaemia-reper- 
fusion insult. The purpose of the present study was to evaluate the role of 
oxygen free radicals and nitric oxide (NO) in physiological alterations and 
multiple organ damage caused by haemorrhagic shock and reinfusion. 
Materials and methods: Twenty-six mongrel type dogs were used in this 
study. The dogs were let to bleed till the arterial blood pressure fell to 
35 mmHg and they were kept in shock for | hour. Three randomized 
groups were formed. The control group (a=10) received 10 mi 0-9 per 
cent sodium chloride, the NO group (#=8) received 250 mg/kg L-arginine 
and L-NAME group (n=8) received 25 mg/kg L-NAME intravenously in 
the SSth minute of the haemorrhagic shock. After the shock period, the 
shed blood was returned. Blood and tissue samples were taken before 
experiment. after | hour of shock and 2 hours after the reinfusion. The 
biochemical results, enzyme, nitrite-nitrate levels were compared with 
ANOVA test and y~-square test was used for the evaluation of histopatho- 
logical results. 

Results: The mean arterial pressure fell after the infusion of L-argmun. 
whereas L-NAME infusion resulted in significant increase of blood pres- 
sure. The infusion of L-arginin after haemorrhagic shock was found to 
increase myocardical injury and renal dysfunction developing secondary 
to shock (P<0-05). L-arginin was found to decrease hepotocyte and 
intestinal injury secondary to shock and reinfusion. L-arginin caused sig- 
nificant decrease of endogenous free radical scavengers within erythro- 
cytes and liver tissue (P<0-05). 

Conclusions: NO infusion in haemorrhagic shock caused renal and 
myocardial injury by increasing hypoperfusion and had protective effect 
on liver and intestinal tissue. probably by adjusting the microcirculation. 
Whereas inhibition of NO synthesis aggravated reinfusion injury. 


Prevention of peritoneal adhesions by streptokinase, 
phosphotidyicholine and diclofenac-sodium in New Zealand 
white rabbits 


H.M. Cete, M.M. Özmen, Y. Erdem and S. Hengirmen First 
Surgical Department, Numune Hospital, Ankara, Turkey 


The formation of peritoneal adhesions after operations remains a serious 
problem and is probably the most common cause of the intestinal obstruc- 
tion. In this study we investigated the effect of three different agents in 
the prevention of peritoneal adhesions induced by caecal abrasions in: 
New Zealand white rabbits. Group ł (2=16) acted as controls. Group H 
(n=16) received 100000 [U/kg streptokinase, group IH (n=16) received 
3 mg/kg diclofenac-sodium and group IV (n=16) received a total dose of 
50mg phosphotidvicholine given intraperitoneally in 20 ml saline just 
before the closure of abdominal cavity. Fourteen days later all animals 
were killed, abdominal cavity was inspected and assessed by two ‘blind’ 
surgeons who did not attend the initial operation using a new wide para- 
median incision. All adhesions were graded from 0 to 4 according to 
Mazuji' and scored from 0 (grade 0. 1) to 1 (grade 2-3-4) according to 
Elkins”. Thirteen (81 per cent) animals in group l, 11 (69 per cent) in 
group H. HH (69 per cent) in group HI and six (37 per cent) in group IV 
had adhesions. The difference between control and phosphotidylcholine 
group was significant (P<0-03), whereas no difference was observed 
among the other groups. The adhesions were significantly low graded in 
group TV than all other groups (P<0-005). The scoring of the adhesions 
also revealed that the phosphotidyicholine group had only 2 (12-5 per 
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cent) significant adhesions, which was 8 (50 per cent) in diclofenac- 
sodium group, 11 (69 per cent) ın streptokinase group and 13 (81 per 
cent) in controls (P<0-0006 for group 4-1, P<0005 for group 4-2, 
P<0 05 for group 4-3). This study suggests that the phosphotidylcholine 
is better agent than all others m reducing the meidence and severity of 
peritoneal adhesion formation induced by caecal abrasions. 


References 
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The role of neurogenic inflammation in the process of healing of 
experimental colon anastomosis 


F. Ender, E.M. Gamal and L. Rosivall Department of Surgery, 
HIETE and Institute of Pathophysiology, SOTE, Budapest 1389 
Budapest, Szabolcs u. 35, P.O. Box 112, Hungary 


Aim: The tissue perfusion enhancing neuropeptides which act in oppos- 
ton to the sympathetic vasoconstrictor tone, seem to play an important 
role in the regulabon of tissue microcirculation adjusted to the actual 
metabolism under different physiological and pathological circumstances 
The aim of this study was to explore the effects of mhibition of neuro- 
genic inflammation, Le. alteration in local neuropeptide activites on the 
bealing process of expenmental colon anastomosis 

Materials and methods: Sigmoid colon anastomosis was performed in 
infant and adult male Wistar rats, which had been previously treated by 
Capsaicin In the second postoperative day the anastomosis bursting pres- 
sure (ABP) and the blood vessel permeability changes were registered by 
Evans Blue Extravasation Technique. 

Results: In the adult Capsaicin-treated group the ABP valve was 50+5 per 
cent more than the control group On the other hand, m the infant group 
the ABP was significantly higher than that of the control group 
(90+8 mmHg n=11 vs 5445 mmHg n=27 P01) In the adult treated 
group the Evans Blue extravasation was numencally lower than the con- 
trol 

Conclusion: The mhibition or the damage to the Capsaicin sensitive C 
and A-delta nocicepuve afferent fibres decreases the inflammation reac- 
- Hon in the area of the anastomosis and enbances its healing Our previous 
results suggest that the inhibition of the neurogenic inflammation may 
contribute to the increase of the number of the successful anastomoses 
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The influence of pneumoperitonenm on peritoneal implantation 
and growth of spleen cell suspension in an experimental model 
E.M. Gamal, I. Furka, P. Metzger, I. Makó, K. Tóth and J. Kiss 
Department of Surgery, HIETE, Budapest and Department of 
Experimental Surgery, SOTE, Debrecen Department of Surgery, 
Faculty of Postgraduation, H.I. University for Health Sciences, 
1389 Budapest, Szabolcs u. 35, P.O. Box 112, Hungary 


Afms: An investigation of the effect of laparoscopy and CO, pneumo- 
peritoneum on the pattern of tumour-like spleen tissue suspension implan- 
tation and growth in the intra- and extrapertoneal space was cared out 
Materials and methods: Ten animal models weighing 15—20 kg were 
used, five for laparoscopy with pocumopentoneum, three for gasless 
laparoscopy and two for laparotomy. Animals for gasless laparoscopy and 
laparotomy consisted the control group In all cases partial resection of 
the spleen of the animal mode! was carried out through a laparotomy and 
a 2ml of homogenous spleen suspension was prepered in each case The 
spleen suspension was then placed m the subhepatc region In the 
laparoscopy group the laperotomy was closed and four 10mm trocars 
were placed in the upper and lower abdomen and CO, was insufflated and 
desufflated m 10-minute intervals at each port site for one hour, followed 
by the removal of the trocars. In the control group of laparotomy the 
laparotomy was simply closed, and in the group of the gasless 
laparoscopy the abdomen was closed over a laparolift for also one hour, 
and then the lift removed and the incision was closed. 

Results: All ammals survived. Four weeks followmg the expernments all 
animals underwent re-laparoscopy to detect spleen tissue implantation and 
growth. In the group of the pneumoperttoneum excessive implantation 
was observed around the intre- and extrapentoneal port sites, and spleen 
tissue seeding was found m all the peritoneal surfaces of the abdommal 
cavity In the control groups only scattered spleen tissue implantation was 
detected mtrapentoneally. Histological results confirmed these findings. 

Conclusions: The results of this study support the issue of the role of 
pneumoperitoneum in the cellular aerolization, the implantathon and the 
growth of spleen tissue mtrapentoneally and in the extraperntoneal space 
when compared to laparotomy and gasless laparoscopy, supporting the 
postulate that early port side wound metastases and early carcinosis and 
tumour spread may be more likely following laparoscopic oncologial 
surgery ın humans when CO, msufflation and desufflaton (Chimney 
effect) is used 
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Renal autotransplantation in extracorporeal renal surgery for 
severe renal vascular hypertension 


G.M. Abouna, H.I. Al-Tareif, M.L. Al-Tareif. A.S. Al-Arrayed. 
A.H. Al-Awadhi and M. Tantawi College of Medicine and 
Medical Sciences, Arabian Gulf University, P.O. Box 22979, 
Manama, Bahrain 


introduction: Experience in renal transplantation has resulted in the 
development of extracorporeal surgical techniques to treat various vascu- 
lar and urologic conditions of the kidney. Among the vascular problems 
which can be successfully managed by extracorporeal renal surgery and 
autotransplantation, are renal artery stenosis resulting from atheroma, 
fibro-muscular disease, segmental artery aneurysms, 

Method: We have used the technique of extracorporeal hypothermic 
benchwork surgery with autotransplantation with renal vascular problems 
and severe hypertension requiring 3-4 drugs in three patients aged 16-30 
years. Two patients had obstructing aneurysm of branches of renal artery 
and one had bilateral renal artery stenosis with severe myocardial dys- 
function. All patients were evaluated according to a specific protocol, 
including renal function studies, isotope renograms, IVP, renal angio- 
graphy and cardiac function studies. The kidney is removed after mobi- 
lization of the ureter and dividing both renal artery and vein. i is then 
immediately cooled by perfusion with Eurocollin solution and it is placed 
in a kidney dish outside the wound while appropriate bench surgery 1s 
carried out with magnifying loops. The kidney is then autotransplanted 
lower down in the abdomen on the common iliac artery and vein. The 
patient is placed on subcutaneous heparin for several days and then on 
oral aspirin. 

Results: All patients fully recovered with normalization of their blood 
pressure and improvement in renal function with no anti-hypertensive 
medication. Renal isotope scan showed marked improvement in renal flow 
and function. In the patient with bilateral renal artery stenosis, post surgi- 
cal cardiac study showed reversal of cardiomegaly with lefi ventricular 
diameter falling from 7 to 5cm and the ejection fraction rising from 20 to 
40 per cent within four months. 

Conclusion: Extracorporeal renal surgery with autotransplantation is a 
very effective and successful method of renocascular hypertension of all 
causes and it should be more widely practised. 


Are modular bifurcate aortic stent grafts (ASG) succeeding? 


A.S. Brown On behalf of Freeman Hospital, Newcastle upon 
Tyne and Royal Liverpool University Hospital. The Northern 
Vascular Centre, Level 4, Freeman Hospital, Newcastle upon 
Tyne, England 


Aims: To assess the mid-term results of the Vanguard ASG for the treat- 
ment of abdominal aortic aneurysms (AAA). 

Methods: Over a 28 month period, 371 AAAs have been assessed using 
CT scans. Calibrating angiography was performed on 129, of which 64 
were repaired using a Vanguard ASG. Patients have been followed up 
clinically and with regular contrast enhanced CT scans. Morbidity and 
mortality are assessed with particular reference to limb patency and peri- 
graft flow (endoleak). 

Results: All deployments were successful. Exclusion of the aneurysm sac 
was achieved in 55 patients (86 per cent). There were three deaths (pert- 
operative mortality 4-7 per cent) but no major complications. Of four 
proximal endoleaks: one sealed spontaneously, one persists and two 
patients died following attempted open repair. Another patient died from 
an MI on day three, Of five endoleaks, three sealed spontaneously and 
two required further endovascular intervention. Six grafts have suffered 
unilateral limb occlusion and CT has identified three late distal endoleaks, 
each requiring endovascular repair. Three further patients have died (>30 
days. two unrelated, one graft infection). 

Conclusion: Mid-term results confirm that modular bifurcate ASGs are 
suitable for the treatment of selected AAAs. The development of late 
endoleaks is a cause for concern and continued follow-up is required. 
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Laparoscopic aorto-iliac reconstructive surgery; a prospective 
study 


R. Kolvenbach, O. Deling, K. Wellmann and E. Schwierz 
Department of Vascular Surgery, Augusta Hospital, Amalien 
Str. 9, 40472 Dusseldorf, FRG 


Most recently there have been several reports dealing with laparoscopi- 
cally assisted aorto-iliac surgery. So far there has been no controlled study 
evaluating the possible benefits for the patient with aorto-iliac occlusive 
disease when this minimal invasive technique is used. It was the purpose 
of our study to assess the possible benefits of the minimal invasive tech- 
nique and the consequences on the clinical course. 

Material and methods: In a prospective controlled study lasting 1i 
months 24 patients with aorto-iliac occlusive disease were included into 
the study protocol. Exclusion criteria were aneurysmal disease, morbid 
obesity with a body mass index >30 or the necesssity for suprarenal 
aortic clamping. The control group consisted of 12 patients in whom a 
iransperitoneal median laparotomy was performed for aorto-bifemoral 
bypass grafting. In the study group there were 12 patients who were 
operated using a transperitoneal minilaparotomy (cm) and a laparo- 
scopically assisted approach, The aorta was dissected up te the origin of 
the renal arteries using the minilaparotomy as an access and with the 
help of standard surgical instruments. The proximal anastomoses after 
crossclamping of the aorta was sutured with conventional surgical 
instruments. End points of the prospective study were postoperative hos- 
pital stay. analgesic requirement, time point of postoperation oral feed- 
ing and ICU stay as well as ventilatory support. In addition, pre- and 
postoperative pulmonary function tests (FEVI, VC) were performed on 
the fourth postoperative day (statistical analysis by t-test, SPSS statisti- 
cal package). 

Results: There were no major complications in either group. Total opera- 
five time (225 + 25 minutes) was significantly longer (P<0-02) in the 
study group. There was a higher degree of pulmonary impairment in the 
conventional group compared to the laparoscopic group of patients. A 
regular diet could be resumed significantly earlier and patients were dis- 
charged sooner in the minimal invasive group. Patency rates did not difter 
in either group. Patients required significantly less analgesics when the 
laparoscopic technique was used. 

Conclusion: We can infer from our data that using a video assisted tech- 
nigue the operative trauma as assessed by the postoperative course of 
patients is reduced. They benefit from less pulmonary impairment com- 
pared to a conventional procedure. This leads to a faster recovery and a 
shortened postoperative hospital stay. Therefore, this technique can offer a 
minimal-invasive alternative to endovascular procedures yet with well 
established long term results using standard vascular surgical techniques. 
The laparoscopic technique as such still requires significant improvements 
before a widespread use can be recommended. 


Screening of Abdominal Aortic Aneurysms (AAA): a pragmatic 
approach 


C. Kyriakides and N.R. Hulton Department of Surgery, The 
Roval Oldham Hospital, Rochdale Road, Oldham, UK 


Aim: To evaluate the feasibility of a selective screening programme for 
AAA in men at the age of 65 within an urban setting and assess its 
impact on the expected increase in workload for the local hospital(s). 

Materials and methods: 4823 men aged 65 were invited for ultrasound 
examination of the abdominal aorta between January 1993 and April 
1997 as part of a General Practice based aneurysm screening pro- 
gramme covering two districts with a general hospital each. All exami- 
nations were carried out by senior radiographers using a portable B 
mode grey scale machine and a 3-5 MHz curvilinear array probe. 
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Results: 3497 (72-5 per cents took part in the study, 1206 (25 per cent) 
did not attend and $20 (25 per cent) were excluded by their General 
Practitioners (GPs) en medical grounds. 3130 (89-3 per cent) had an 
aortic diameter equal or less than 25cm and 196 (56 per cent) between 
26 and 30cm. 17F (4-9 per cent) had aortic diameters greater than 
zem. 29 of whom had AAA greater than Scm with a mean diameter of 
&Oem ange 5 1-9-8¢em). Of 127 with an initial diameter ol y 3-)-4-Ocem 
(mean progression in size of 23 mm/year} 22 ae to odem and 3 
io Sem. Of 24 with an initial diameter of 4-1-3-Ocm six enlarged to 
sSom. Sixty-nine €2 per cent) patients were referred to hospital. 
Eighteen underwent surgery, three are on the waiting ist (one for 
endovascular repair) and one died (rom rupture) while awaiting his 
operation. Five patients refused their operations and two failed to attend 
the clinic (all >5em: but remain well to date. No patient died following 
surgery. 

Conclusions: Screening for AAAs in men aged 65 within an urban 
setting iS feasible and well received by patients and GPs. Screening does 
not lead to a huge increase m terms of outpatient appointments and oper- 
ations for AAA, 


Graft dilatation fodowing abdominal aortic aneurysm resection 
and ee 


> ua ae Does St George Hospital, Sydney, 
Austraulta 


Dilatation of aortic prostheses | folowing abdominal aneurysm surgery has 
been documented with both knitted and woven dacron grafis. 

Aim: To review the experience in a single insutution with both types of 
grafts, and to evaluaie both rate and degree of dilatation. and association 
of dilatation with greft related complications. 

Materials and methods: Between January 1987 and December 1992. 
elective repair of abdominal aortic aneurysm was undertaken in 219 
patients. Of these patients, 146 had at leas! one follow-up ultrasound 
scan to evaluate their graft. These patients were analysed with respect to 
age. sex, size of ininal aneurysm, type of graft used, time of follow-up 
and diameter of graf at follow-up scan. Any complications referable to 
the graft or recurren disease was also documented at this time. 
Results: A total of ™6 scans were available for analysis. There were 123 
male patients and 23 female patients in the group. The mean age was 72 
vears, and the mean preoperative aneurysm size was 5-8em. Thirty-four 
patients had a wover dacron graft inserted. while 112 were grafted with a 
knitted dacron prosthesis. Mean percentage increase in sive for woven 
dacron was 17-3 per cent, while that for knitted dacron was 38-9 per cent 
(P<D-O001). Further analysis of the scans showed that the majority of 
dilatation occurred early, and the grafts were then relatively stable. No 
specific complications related t graft or anastamotic dilatation were 
noted. 

Conclusions: Dilatation following implantation is a well known 
phenomenon affectiag dacron. particularly in a knitted configuration. 
Some authors have suggested that graft dilatation ts either an inherent 
failure mode of the material, or a peur or of more significant com- 
plications. This study contradicts this view. and dilatation was not 
associated with any adverse outcome. Howe graft complications are 
known to be related to the weight of graft inserted, particularly in knit- 
ted grafts, and there is some question as to the dimensional stability in 
vive of ultralightweeht grafts. This raises concerns as to the behaviour 
of grafts inserted during endoluminal repairs and the possibility of late 
dilatauion, 


The endothelial response in thoracoabdominal aneurysm repairs 


P. Lintott, H. Hafez, A.O. Mansfield, N. Cheshire, J. Wolfe and 
G, Stansby Academic Surgical Unit, ICSM at St. Mary's, 
London 


Introduction: Reperfusion injury following major aneurysm repair is 
associated with postoperative complications including renal failure and 
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adult respiratory distress syndrome and the endothelium is an integral part 
of their Seo Sey Thoracoabdominal aneurysm repairs necessitate 
visceral reperfusion and have a high incidence of multiorgan failure. We 
eee the enothelial palace to thoracoabdominal aneurysm repair 


Methods: Baie Was CO eei rom 16 patients undergoing thoraco- 
abdominal aneurysm repair at incision, clamp placement, clamp 
removal, 30 minutes, 120 minutes and 24 hours. Soluble Intercellula 
Adhesion Molecule-1 (SICAM) was assayed in all patients by an ELISA 
technique and endothelin-} cET-1) was assayed in 12. These result 
were grouped by patient outcome. All results are expressed as mediar 
with 95 per cent confidence intervals (C1) and analysed with non-para 
metric tests. 

Results: Serum concentrations of sICAM shows a significant decreas: 
at 30 minutes 158 ng/ml (95 per cent C.L. 125-182 ng/ml) from incisió 
240 ne/m! (95 per cent CA 201-304 ng/ml) P<0-01. At 24 hours thos: 
patients that went on to develop complications had significant) 
increased their levels of sICAM: 366ng/ml {95 per cent Cl 
259-473 ng/ml) P<0-02. those who did not develop complications ha 
raised levels of SICAM that did not reach significance 312 ng/ml (95 pe 
cent CA. 267- 357 ng/ml) P=0-06. ET-I levels were significant! 
increased at two hours from baseline levels of <0- pmol 
(O-0-247 pmol/L) to 0-62 pmol/L (0-3-1-01 pmol/L) P<0-01. The rise di 
not correlate with outcome. 

Conclusion: During aneurysm surgery the endothelial function | 
changed. The degree of endothelial damage may predispose the patienti t 
serious postoperative complications. 


Three years experience with endovascular treatment of aortic 
aneurysms 


H. Oelert, W. Schmiedt, C. Diiber, B. Eberle and M. Thelen 
Klinik fiir Herz-, Thorax- und Gefäßchirurgie und Klinik für 
Radiologie der Johannes Gutenberg Universität Mainz 
Langenbeckstr. 1, S5131 Mainz 


Background: Three years after introduction of endovascular treatment i 
aortic aneurysms there is stil controversy. first of the high costs ar 
second of the unknown durability of the graft. 

Methods: From October 1994 until October 1997 a total of 42 aneurysn 
were treated at our institution by endovascular prostheses, 38 abdomin. 
aortic aneurysms (AAA) and four thoracic aortic aneurysms (TAA). Fis 
AAA were repaired by tube endovascular graft) (Mialhe  Stento 
Vanguard), in 33 AAA a bifurcated endovascular graft (Mialhe Stento 
Vanguard, Talent) was inserted. The procedure was performed in gener 
(n=9), peridual (n=12), and local (2=17) anaesthesia. Indications for TA 
endovascular treatment (what about the indications for AAA treatment 
were traumatic aortic ruptures (2=2), aneurysm with aortobronchial fistu 
(n=), and aortobronchial fistula Gr=1) 20 years after correction of aort 
coarctation. 

Results: In AAA no conversion to open surgical treatment was nece: 
sary. Mean hospital stay was five days. There were two proximal ar 
seven distal leakages as primary complications. Five leakages we 
treated by placing a second endovascular graft. One patient died on di 
four at home because of myocardial infarction. Late events were ( 
thrombotic graft occlusions, two secondary leakages. three graft dish 
cations and a few peripheral thromboembolic incidents. Correction i 
graft failures was performed either by endovascular or surgical re-inte 
vention. 

Conclusion: Presently endovascular treatment of aortic aneurysms 
limited to about 25 per cent of patients with AAA or TAA by morph: 
logical reasons and high costs for the implant. Because of complicatio: 
within the learning curve and unknown long-term results we changed 
a more differentiated indication, when and how to apply endovascul 
techniques. Placement of endovascular stent grafis is an elegant meth 
for the treatment of aortic aneurysm especially in the elderly with po 
condition. 
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The early complications of femorofemoral cross over grafts 
following endovascular repair of abdominal aortic aneurysms 


S.R. Walker, B. Braithwaite, P.W. Wenham, S.T. MacSweeney, 
W.G. Tennant and B.R. Hopkinson Department of Vascular and 
Endovascular Surgery, Queens Medical Centre, Nottingham, UK 


Aim: Of the three main methods of endovascular repair (EVR) of abdom- 
inal aortic aneurysms (AAA), aorta aortic graft, bifurcated graft and aorta 
uni-iliac graft, the latter has the potential disadvantage of requiring an 
extra anatomic bypass, Le. a femorofemoral cross over graft, in order to 
maintain contra lateral pelvic and limb perfusion. The aim of the study 
was 16 assess the complications associated with the femorofemoral cross 
over graft following aorta uni-iliac EVR of AAA. 

Method: A retrospective review of the complications attributable fo the 
femorofemoral cross over graft in 136 patients having EVR of AAA with 
an aorta uni-illac device. 

Results: Following a median follow-up of seven months (range 0-36 
months}, four patients bad superficial wound infections requiring anti- 
biotic treatment and two patients had graft infections. There were seven (5 
per cent) groin haematomas, six in patients with Dacron grafts, There was 
only one graft thrombosis. 

Conclusion: The femorofemoral cross over graft is a safe and durable 
component of EVR of AAA with an aorta uni-illac device against which 
complications of the bifurcated devices should be compared. 
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Renal complications following endovascular repair of abdominal 
aortic aneurysms 


S.R. Walker, P.W. Wenham, W.G. Tennant, S.T. MacSweeney 
and B.R. Hopkinson Department of Vascular and Endovascular 
Surgery, Queens Medical Centre, Nottingham, UK 


Introduction: Renal failure is a recognized complication of open repair 
of abdominal aortic aneurysms (AAA). Endovascular repair (EVR) of 
AAA has the potential to reduce this complication. The aim is to report 
the renal complications following EVR of AAA from a single centre. 
Method: Prospective data collection on 164 pateints undergoing EVR of 
AAA. A history of renal failure and diabetes mellitus was recorded. 
Serum urea and creatinine levels were measured preoperatively and at 
regular intervals postoperatively. Renal impairment was defined as a 
serum creatinine greater than 130 umoles/l. 

Results: There was no significant difference in the pre and day one post- 
operative serum urea and creatinine levels. Fifteen patients had preoperative 
renal failure of which there have been seven deaths, four in the periopera- 
uve period. Of those patients with normal renal function preoperatively 
in=149), four developed renal failure as part of multi system organ failure. 
Nine developed significant rises (20 per cent) in their creatine levels post- 
operatively when compared to preoperative values. Four of these nine 
patients have died. two in the perioperative period. There was no significant 
difference in the median contrast dose between those patients that did and 
did not have a deterioration in their renal function 00 mls vs 250 mis). 
Conclusion: The incidence of renal impairment in those patients with 
originally normal renal function whe go on to have EVR of AAA is 6 per 
cent. The mortality tor those patients with known renal failure following. 
EVR is high, 23 per cent in the perioperative period. 
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Adjuvant radiotherapy has no benefit afier primary breast 
cancer treatment in selected postmenopausal patients 

Th. Gruenberger, M, Gorlitzer. M. Mitthboeck, L Axner, 

M. Rudas. D. Kandioler. S. Taucher. B. Gebhard. G. Steger. 
M. Gnant and R. Jakesz Department of General Surgery, 


niversity of Vienna: Waehringer Guertel 18-20, 1090 Vienna 


The need of adjevant radiotherapy after breast conserving surgery for 
iocalized breast cancer remains uncertain, especially in selected post- 
menopausal patients adjuvant irradiation may be spared. 

We analysed 379 consecutive postmenopausal patiems treated at our 
surgical department from 1983 to 1994. Surgical procedure was quad- 
ramtectomy and axillary dissection of level J+H in all patients. Only post- 
menopausal, lymph node negative patients with tumour diameter below 
sem were included in this analysis. Half of the patients had adjuvant 
mdiotherapy, the other part was not irradiated postoperatively. The influ- 
ence of adjuvant radiotherapy on local recurrence free and overall survival 
was studied together with other prognostic factors both in univariate and 
mullivarlaic manner, 

Analysis of the tumour characteristics revealed 82 per cent of the 
pateni having a tumour below 2cm, 81 per cent had a well or moderate 
aiffercotiated tumour and 78 per cent of the tumours were hormone recep- 
tor positive. After a median follow-up of five years adjuvant radiotherapy 
was unable to significantly reduce local recurrence free survival nor over- 
all survival in this selected postmenopausal patients: 96 per cent of the 
patients without adjuvant radiotherapy and 98 per cent of the patients with 
radiotherapy were free of local recurrence (Pens): overall survival was 
89 per cent without radiotherapy vs 90 per cent in the irradiated group 
Pans). Multivariate analysis revealed none of the prognostic factors to 
be significant for local recurrence free survival: overall survival was 
‘ound to be independently influenced by the receptor status (P=0-02), 

in subgroup analysis of patients with hormone receptor positive 
tumours (250 patients) and those with adjuvant Tamoxifen therapy (181 
patients) the local recurrence rate was under 3 per cent with or without 
adjuvant irradication. In a prospective randomized trial of hormone recep- 
for positive postmenopausal patients with different adjuvant hormone ther- 


apy alter breast conservation we observed a local recurrence rate of 2 per 


cent with or without radiotherapy. 

Therefore. we conclude that postmenopausal patients with positive 
rumour characteristics (Ta <3 cm, node negative. grading 1 or IL hormone 
receptor positive and adjuvant Tamoxifen therapy) have no benefit from 
adjuvant irradiation. A prospective randomized trial evaluating adjuvant 
radiotherapy in this patient group is currently in progress and we urgently 
await first results within the next years. 


The specialist treatment of the axilla 


“D.B. Kingsmore, TA. Ssemwogerere, tD. Hole, ¢C.R. Gillis and 
“W.D. George *University Department of Surgery, Western 
infirmary, Dumbarton Road, Glasgow *West of Scotland Cancer 
surveillance Unit, Ruchill Hospital. Glasgow 


Aims: Previous reports have highlighted both the survival aavantage to 
‘realment by larger specialist units and also the poorer survival associated 


with inadequate axillary treatment. This report compares the adequacy of 


treatment of the axilla by specialists and non-specialist units and the out- 
come of this treatment. 

Methods: All 7144 histologically confirmed invasive breast cancers in 
women under 75 diagnosed from 1980-1994 who lived in a defined geo- 
graphical area (population 1-5 million) were identified, The original 
pathology reports and 1950 out of 2531 case records for the years 1986- 
(991 obtained. 

Results: Specialists compared to non-specialists performed no axillary 
surgery in 448 (19 per cent) vs 1705 (36 per cent); inadequate sampling 
im 136 (6 per cent) vs 1013 (14 per cent): sampled 4-9 nodes in 927 (39 


records: specialists compared to non-specialists performed no axillary 
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treatment in ereht (1 per cent) vs 148 (I5 per cent): sampled less than 
four nodes only in 40 {5 per cent) vs TES (IE per cent): sampled tess than 
four nodes in 12 premenopausal women vs 124 (5 per cent vs 40 per cent 
of all premenopausal women treated): did not remove any axillary nodes 
in an axillary sample in six (15 per cent of women with an axillary sam- 
ple peformed} vs 51 (44 per cent). Axillary recurrence rates were noted in 
24 (3 per cent) vs B4 (8 per cent). 

Conclusions: Specialists examine the axilla more frequently. more 
thoroughly. omt axillary surgery only in very selected cases, and conse- 
quently had a recurrence rate almost one third that of non-specialists. 
Inadequate axillary staging may have resulted in inadequate local control 
but also in the omission of chemotherapy in younger women. 


Treatment of local recurrence following breast conserving 
procedure 


B. Markus, G. Pintér and K. Szél Surgical Department of 
Markusovszky Hospital, 9701 Szombathely, P.O. Box 143, 
Hungary 


Local recurrence following breast conserving procedure can be treated 
successfully. The clinical significance of local recurrence. influencing fac- 
tors and the principal of treatment is under evaluation. The incidence rate. 
integration of risk factors (age. tumour size. lymph node status. complete- 
hess Of excision, mullicentricity) strategy of therapy and histomorphologi- 
cal signs all prove to be predictable in retrospective studies. 

Between 1976 and 1995 there were 1312 operations carried out for the 
treatment of breast cancer in the Department of Surgery of the 
Markusovszky County Hospital. Out of these operations 260 breast con- 
serving procedures were carried out. Thirty-two patients died, 22 of which 
had recurrence. In 10 patients with local recurrence mastectomy was per- 
formed. in six further patients re-excision was carried out and there is no 
data available for the remaining patients. 

lt is important 10 take into account the size of the tumour. the axillary 
lymph node status and the patient's age. Retrospective histomorphological 
evaluation performed in 15 patients — an intraductal component within the 
tumour exceeding 25 per cent, grading. ductal carcinoma in situ in the 
surrounding and an abnormal mitosis activity index — revealed either in all 
but one positive. Tumour free survival rate was lower following breast 
conserving procedures as opposed to mastectomies, however following 
adequate treatment of local recurrences there were no differences in the 
overall survival rate. 

in the authors opinion in case of a local relapse after breast conserv- 
ing treatment mastectomy should be chosen as jong as there are no 
exact qualitative and quantitative histomorphological results available 
concerning the original tumour and its recurrence and no algorithm for 
the tests of prognostic markers is known. Should any late recurrence 
occur ~ after five years ~ with a slowly growing tumour smaller than 
20cm, repeated wide local excision is acceptable. Regular follow-ups — 
including mammography and clinical examination — are important fol- 
lowing breast conserving procedures to detect and treat any local recur- 
rences. 


Angiotensin receptor expression and axillary node metastases in 
breast cancer 


“A.J, Ogedegbe, *R. Inwang, J. Puddefoot, *G.P. Vinson and 
*R. Carpenter *Breast Unit, St. Bartholomew's Hospital, West 
Smithfield, London +Department of Biochemistry, Queen Mary 
and Westfield College, London 


Angiotensin H (AID is a biologically active peptide of the renin angio- 
tensin system. Most of the known physiological actions of AJI are medi- 
ated via its type I (ATD receptor. AJI regulates growth and development 
of Ussues and thus may be an important factor in tumour progression. 
Using a specific monoclonal antibody we have previously shown ATI 
receptor expression in breast tissue. 


Br. J. Surg., Vol. 85. Suppl. ? Inly 1998 
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Aims: The aim of this study was to extend our data and relate the expres- 
sion of ATI receptor to disease progression and to determine quantita- 
tively its relationship to factors known to have prognostic significance in 
breast cancer. | 

Methods: Formalin fixed paraffin embedded breast tissue sections from 
IS] women, aged between 22-84 years were examined by immunocyto- 
chemistry using the 6313G2 monoclonal antibody to the ATI receptor. A 
semi quantitative staining intensity index (SID was used to determine the 
level of expression of the ATI receptor. 

Results: Breast tissue from 15] patients were examined. breast cancers 
n=102 (67-5 per cent), benign breast disease n=47 (32-5 per cent). Of the 
breast cancers 37 (36-3 per cent) patients had metastatic axillary lymph 
node involvement. Semi quantitative analysis of the ATI receptor expres- 
sion by SIH revealed a range from 0-25-2-25. The mean score for receptor 
expression was higher in benign as compared to malignant breast tissue, 
but this difference did not reach significance (P<0-06). Analysis of the 
receptor expression m breast cancer showed no relationship with tumour 
grade but was shown to be significantly correlated with lymph node 
involvement (P<0-03), 

Conclusions: The expression of ATI receptor appears to be higher in 


nodal involvement show a reduction in receptor expression compared to 
node negative patients, suggesting AT] may be involved in breast cancer 
metastasis. 


Outcome of inconclusive cytology in mammographically screen- 
detected breast lesions 


M. Rashed, W.D. Thompson, J. Hoffman. A.L.G. Peel and 
D.J. Leaper Departments of Surgery and Radiology, North Tees 
General Hospital, Stockton-on-Tees, Cleveland, UK 


Aim: To correlate the cytological findings and radiological opinion with 
final histology of mammographically screen-detected breast lesions and to 
predict the likelihood of malignancy. 

Materials and methods: Cytological and radiographic data were cob- 
lected prospectively in 2137 women who had had fine needle aspiration 
(FNA) of mammographically suspicious breast lesion in a screening pro- 
gramme. These data were compared with the final histology of excised 
specimens. 

Results: 192 (9 per cent) of the FNAs showed atypica (Ca) and }14 (5 
per cent} high suspicion of malignancy {Ca}. Of the C, lesions 88 (46 per 
cent) were benign and 104 (54 per cent) malignant (90 invasive and [4 in 
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situ): and of the C, lesions 15 (13 per cent) were benign and 99 (81 per 
cent) malignant (85 invasive and l4 m situ: g^ 328, P<0001. 
Radiological opinion of the mammograms was graded R, (not malignant) 
or Rs (malignant). When C, cytology and R; radiology were combined 56 
of 65 (86 per cent) lesions were malignant: and when C, and R, were 
combined 52 of 53 (98 per cent) were malignant: y”. P<0-05. 
Conclusion: FNA is widely used for exclusion or confirmation of malig- 
nancy in mammographically screen-detected breast lesions. When cytol- 
ogy is inconclusive the accurate prediction of malignancy can be 
improved by combination with radiological suspicion prior to definitive 
histological diagnosis. 


Expression and clinical signification of lysozyme in male breast 
carcinoma 


*C. Serra, TF. Vizoso, TE. Plaza, +J.C. Rodriguez. 

TL.O. Gonzalez, *M.L. Lamelas and *A. Baltasar *Servicto de 
Cirugia General, Hospital ‘Virgen de los Lirios’, Alcoy 03804 
Alicante, Spain *Servicios de Cirugia, Ginecologia y Anatomia 
Patológica, Hospital de Jove, Guon, Asturias, Spain 


Lysozyme is a major protein component of human milk. The object of 
this study was to evaluate the lysozyme tumoral expression and its clini- 
cal signification in 57 male patients diagnosed with breast carcinoma and 
without metastasis at the moment of diagnosis. Mean follow-up period 
was 41-3 months. Tumoral expression of lysozyme was evaluated by 
immunthistochemical methods, using antiserum against lysozyme and fol- 
lowing the biotin-streptavidin. method with the Supersentivie system 
(Biogenex, San Ramon. CA. USA). 

A total of 35 tumours (61-4 per cent) stained negatively for lysozyme, 
one (1-75 per cent) carcinoma stained weakly positive, 14 (24 per cent} 
stained moderately positive, whereas the remaining 12 {21-05 per cent) 
tumours stained strongly positive for this enzyme. No significant correla- 
tion was found between lysozyme immunostaining and age of patients. 
tumour size, lymph node involvement, histologic grade or oestrogen 
receptor status. However, analysis of relapse-free survival (RFS) showed 
that high lysozyme values were significantly associated to shorter RFS 
periods (?<0-05). In addition, multivariate analysis according fo Cox's 
regression model showed that tumoral lysozyme expression was an inde- 
pendent prognostic factor able to predict RFS (P<0-05). 

These resulis led us to consider that lysozyme may represent a new 
prognostic factor able to identify subgroups of MBC patients with low or 
high risk for relapse and death. 
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Kidney tumours in children 


V.K. Litovka, V.P. Kononuchenko, A.V. Scherbmin and 

LP. Zhurilo The Department of Children’s Surgery of the 
Donetsk State Medical University, [lvicha Avenue 16, Donetsk, 
340008, Ukraine 


Aim: We assess [2-year experience of management of $1 children with 
kidney tumours. 

Materials and methods: The patients’ age ranged from | month to l4 
years. The study population consisted of 39 bays and 42 girls. The 
benign neoformations were diagnosed in seven (8-6 per cent) cases. 
Seventy-four (91-4 per cent) patients had a malignant tumour. Right side 
localization of the tumour took place in 31 cases (38-3 per cent), left 
side ~ in 50 (61-7? per cent). Among the patents with malignant tumours 
nephroblastoma was diagnosed in all cases. The further management 
devised was taking into consideration general condition of the patients, 
the extent of tumour differentiation and process stage. Preoperative 
polychemotherapy were carried out. In all the cases operative treatment 
was used (fransabdominal nephrectomy). Polychemotherapy. telegam- 
matherapy as well as immunotherapy and phytotherapy were carried out 
postoperatively. 

Results: Twenty patients (76-9 per cent) with HH stage of the Wilms’ 
tumour are living for 2-10 years. Among the patients with HI-IV stage 16 
children (33-3 per cent) are living. The others died against the background 
of an aggressive tumour and progression of the process. Only one patient 
with IV stage of the nephroblastoma are living. General mortality range 
was 55-56 per cent. Among benign neoformatons (7 patients) were: tera- 
toma (2). mesoblastical (2) and cystosis nephroma (1), disontogenical 
vessels tumour — fibrohaemangioma (f). Removal of benign neoforma- 
tions in all cases resulted in recovery, there being neither complications 
nor FECLITENCES. 

Conclusions: Thus, the tumours of the kidneys in children are notable for 


a marked vanety of morphologic structures of tumours and character of 


clinical manifestation. 
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Tumours and tumourlike formations of the great omentum in 
children 


LP. Zhurilo, V.K. Litovka, V.P. Kononuchenko and 

A.V. Scherbinin The Department of Children’s Surgery of the 
Donetsk State Medical University, Ilyicha Avenue 16, Donetsk, 
340003, Ukraine 


Aim: Tumours and tumourlike formations of the great omentum occur 
rather rarely, The aim of the present study was to investigate variants of 
a clinical course and results of the given pathology treatment in children. 
Materials and methods: From 1981 through 1997 21 children aged 3-14 
years old having new masses of the given localization were treated in our 
clinic. The age of the majority of children (18 subjects, 85-7 per cent) did 
not exceed seven years and only in three cases made up nine years, ie. 12 
and 14 years old. Among all the patients 1} children had cysts (lymphan- 
giomas), seven had verus tumours, one had a macro additional spleen of the 
great amenium and two had inflammatory pseudo tumours. Mesenchymoma 
(two cases), neuroblastoma, Hposarcoma, lipoma, neurofibroma and teratoma 
were among solid tumours. Seventeen patients underwent a planned removal 
of the masses. Four children were operated on urgently. Technically the 
intervention was not difficult and consisted of resection of the great omen- 
tum within the intact tissues and removal of the cysts (tumours). The fol- 
lowing histologic study testified the supposed diagnoses of the patients. 
Results: Enlargement of the abdomen. a palpable tumourlike in the 
abdominal cavity, episodes of algesic attacks of a minor intensity and 
duration (12 children. 57-16 per cent) were characteristic of a noncompli- 
cated course of the given pathology. A complicated course (nine children. 
42-86 per cent) is characterized by an attack of pains in the abdomen 
which acquire a constant character and increase. The complication and 
suppuration of the cyst combined remind the acute appendicitis clinic. The 
follow-up of 20 patients ts good. One child with liposarcoma died four 
months later following the operation due to dissemination of the process 
and an increase of tumour aggressiveness. 

Conclusions: Thus, the tumours and cysts of the great omentum are 
notable for a marked variety of both morphologic structure of tumours 
and character of clinical manifestation. Because of the large size of 
omentum tumours a laparoscopic removal does not prove its value as the 
surgical technique relies on the penetration of a vacant abdominal cavity. 
The latter is inadmissible with the inflammatory character of these 
tumours. Besides the removal of the great omentum tumour, this must be 
followed by a thorough laparotomy to avoid metastases and by biopsy of 
enlarged lymph nodes. 
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The experience of a our service in the use of the microsurgical free 
transfer performed on children 


V. AL Georgescu, © O. Ivan, R. Onoe and C. Major Clinic of 
Plastic Reconstruc tive Surgery, University of Medicine ‘Iuliu 


Hatieganu’, Spitalul Clinic de Recuperare, 3400 Cluj-Napoca. 
Str. Viilor Nr. 46- 50, ı Romania 


General approach: The increasing number of children affected by vari- 
ous accidents resulting in complex traumas {usually with soft tissue 
losses} determined a proportional increase in the number of the treatment 
methods. One of the modern ways to face up such casualties is the use of 
microsurgical techniques. 

Material and method: There are presented here eight cases — children 
aged between 4 and 12 years — in which we have performed: 
a great toe to thumb transfer; two transfers of radial forearm fasciocu- 
taneous flaps: two transfers of latissimus dorsi muscle-cutaneous flaps: 
one transfer of muscle- cutaneous latissimus dorsi and serratus anterior 
flap; two transfers of osteo-fascio-muscular peroneal flap. 

Results: For all the patients, the immediate evolution as well as the later 
one have been very good with the flaps’ integration and morphofunctional 
recovery well achieved. 

‘onclusions: 1. There are certain situations when the free microsurgical 
transfer appears as the only logical method for covering certain complex 
and large soft tissue losses. 2. As for the subjects, the particularities 
linked to their age usually allow an evolution with no particular incidents, 
accidents or complications. 
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Individualized surgical strategy for hydatid cysts of the liver 


P Andronescu. A. Miron. S. Bacaliuc and L. Zarafin 
N. Gh. Lupu Surgical Clinic, Sos. Stefan cel Mare 21, Bucharest, 
Komuda 


The ming and type of surgery to be performed for hydatid cysts of the 
liver depend upon the presentation as well as the number and position of 
the cysts. The present study analyses several operative solutions, ranging 
from simple closure to hepatic resection. In a five year period, from 1993 
te 1997. 142 cases of hydatid cysts of the liver were operated. All cases 
had antibiotic prophylaxis but only 31 cases benefited from albendazole 
therapy. 

After neutralisation and excision of the cyst. the residual cavity was 
treated conservatively or by resection. Conservative techniques consisted 
in: simple closure nine cases, Lagrot’s procedure 31 cases, omental pack- 
isg in eight cases, marsupialisation [6 cases and pericystodigestive 
anastomosis in 37 cases. Additional biliary drainage by T tube or biliodi- 
gestive anastomosis was used in 61 cases. Resecuional techmques con- 
sisted en: left lobectomy seven cases. sectorectomy five cases, segmeniee- 
temy PS cases, pericystectomy 10 cases. and wedge resection three cases. 
Additional biliary drainage was necessary only in seven cases, Overall 
postoperative morbidity was dominated by biliary leakage in 17 cases and 
residual abscesses i six cases. 

Our experience might lead us to conclude that: |. appropriate drainage 
of the residual cavity is the key to conservative procedures and 2. hepatic 
resection represents a simple solution whenever cyst localisation does not 


involve extended parenchymal sacrifice. 


Malondialdehyde after normothermic liver ischaemia and 
antioxidant administration 


H., Cerwenka, G. Khoschsorur. H. Bacher, G. Werkgartner, 

A. El-Shabrawi. F. Quehenberger, H. Rabl and HJ. Mischinger 
Depariment of General Surgery and Institute of Med. Statistics, 
Karl-Franzens-University, Auenbruggerplatz 29, A-8036 Graz, 
AUSIFIG 


Aim: To measure the increase of MDA-TBARS (malondialdehyde- 
thiobarbituric acid reactive substances) as a marker of lipid peroxidation 
after normothermic liver ischaemia in patients undergoing major liver 
resections and to evaluate the effect of an imtraoperative antioxidant 
pifusion, 

Materials and methods: This prospective randomized study comprised 
40) patients, 20 of them (treatment group} were given the antioxidant 
mfusion containing tocopherol and ascorbate immediately pror to reper- 
fusion onset. Venous blood samples for the determination of MDA- 
TBARS were taken prior to ischaemia, 30 minutes after reperfusion onset 
and at the end of the operation. Statistical evaluation was done by 


Mann-Whitney— Wilcoxon test. Preoperative liver function. the extent of 


the liver resections and the duration of ischemia were comparable in both 
groups, 

Results: in the control group the mean value for MDA-TBARS was 
C-7Onmol/ml (standard deviation SD=0-15): this rose to 0-87 (5D=0-27) 
during reperfusion. At the end of the operation it had returned to the basic 
level of 070 (SD=0-17). The difference between the pre- and post- 
ischemic values was statistically significant (P=0-01). In contrast. the 
treatment group showed only a marginal increase from 0-72 (SD=0-19) to 
(73 (SD=<0-21) after ischaemia (Pens. at the end of the operation the 
values were slightly lower than initially (0-68, SD=0.22). The exclusion of 
patients with advanced cirrhosis (histologically proven diagnosis} made 
the increase in the control group more obvious [from 0-70 (SD=0-14) to 
0-97 (SD=0-23). P=0-007]. The differences in the increase of MDA- 
TBARS between the control and the treatment group then became even 
more statistically significant (P=0-007). 

Conclusions: In our study MDA-TBARS were increased after normother- 
mic Hver ischaemia and this increase could be reduced by intraoperative 
administration of antioxidants. 
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Percutaneous treatment of hydatid cyst under sonographic 
guidance: preliminary study 


C. Duta. Magda Pascut and D. Bordos Second Surgical Clinic, 
University of Medicine and Pharmacy Timisoara Romania 
L. Rebreanu 156, cod 1900 


This paper is a retrospective study of the first 25 cases of hepatic hydatid 
cysts which underwent a conservative treatment between April 1996 - 
December 1997. There were 12 females and 13 males with a mean age of 
40-1 years (7-65). which had 31 hepatic hydatid cysts. The cysts were 
classified in type I and H after Gharbi’s classification. In the right liver 
lobe were located 23 cysts and in the left liver lobe eight cysts. In two 
cases a pulmonary hydatidosis was associated. Abdominal ultrasound and 
CT sean were routinely performed. All of these 37 cysts were treated by 
ultrasound guided fine-needle percutaneous puncture with aspiration and 
instillation of sterile alcohol GS. Pre and postoperative the patients were 
treated with Mebendazol. They were followed up by ultrasound and CT 
scan examination in the second day postoperative, at | week and monthly. 
No new cysts were noted during an average follow-up of 8-7 months and 
maximal eyst diameter decreased with minimum 62 per cent. A single 
episode of reversible anaphylaxis was encountered. The mean hospital 


and preliminary results of this method are discussed. 


Prognostic significance of p53 protein and ki-67 antigen in 
resected liver metastases of colorectal cancer 


P. Gervaz. A. Gavelli, C. Mainguene and Cl. Huguet Service de 
chirurgie viscérale, CHPG, Monaco 


Aim: To determine whether p53 protein and ki-67 expression in liver 
metastases of colorectal cancer could predict outcome in patients treated 
by surgical resection. 

Background: p53 tumour-suppressor gene mutation is a late event in 
colorectal cancer progression and correlates with metastatisation and poor 
prognosis. While liver resection can be performed safely. an accurate 
method of staging is required to compare the results of different treatment 
modalities after surgery. Analysis of genetic mutations may provide addi- 
tional prognostic information and help the clinician in stratifying adjuvant 
therapy decisions. 

Methods: monoclonal antibodies (DO-7 and MIB-1} were used to detect 
p53 nuclear protein and ki-67 antigen respectively in paraffin-embedded 
archival tumours of 46 patients with resected liver metastases, A compari- 
son of survival was performed in different groups according to the level 
of staining of the two parameters. 

Results: The median follow-up was 69 months. From the 46 studied liver 
tumour specimens. 36 (79 per cent) were found to present positive p33 
staining, Considered alone, p53 overexpression was not a prognostic indi- 
cator of survival. When both parameters were analysed together. a subset 
of patients was identified with p53 and ki-67 minimal staining: 5-year sur- 
vival in this group was markedly improved (53-3 per cent vs IES per 
cent, log-rank test P=0-139), 

Conclusion: 79 per cent of liver metastases expressed nuclear p33 
protein: no statistical difference of survival was found between p53 post- 
tive and negative tumours. p53 negative tumours with low proliferative 
activity Showed a trend toward improved survival. 


Hepatic hydatidosis: postsurgical radiologie control: arguments 
for the conservative surgery 


M. Gonzalez Penabad, M. Lopez Bañeres, A. Minguillón Serrano, 
FJ. Rebollo López, G. Martinez Sanz, J.J. Resa Bienzobas, 

MaC. Juyol Rodrigo, J.M. Del Val Gil and A. Bermejo Zapatero 
Obispo Polanco General Hespital, Ay. Ruiz Jarabo 5, 44002 
Teruel, Spain 


After conservative surgery in hepatic disease due to E granulosus. there 
iS a remaining cavity that can be quite large. Some authors have spoken 
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about the “residual cavity disease’, referring to possible complications that 
can arise (bilomas, abscesses. exogen vesiculation). 

Aim: To observe the volumetric evolution of the residual cystic cavity 
and the hepatic reexpantion after subtotal cystopericystectomy. 

Material and methods: From January 1988 to December 1997, 80 cysts 
were operated on. Ultrasound was performed postoperatively to all 
patients when the drainage was purulent or bilious during more than seven 
days. The following ultrasound controls were done at third, sixth and 
ninth months and CT scan was done every year after surgery. 

We consider incline cysts (IC). thinking in biped position, those in 

which its axis and horizontal conform an angle between 220° and 320°, 
semi-incline (SI) from 320° to 45° and 135° to 220°. Non incline (ND 
evsts fram 45° to 135°, 
Results: Preoperatively mean longer diameter was |1-3cm (45-27), 
According to CT scan. after one year of surgery. the measures were: cysts 
lower than Ocem (25 IC, 27 SL 2 NIk f-8em. Cysts which preoperatively 
diameter was between 10 and [Sem (6 IC, 4 SL 10 ND: 4-lem. Those 
with longer diameter bigger than [Sem (3 IC. 3 SI: 7-8 em, 

The residual cavity reduction after surgery was 90 per cent for the 
cysts lower than [Qem: 75 pr cent in those between 10 and 15 cm: and 60 
per cent in cysts longer than [Scm. There are no relapses of the parasite 
in the cysts cavities. 

Conclusions: |. Natural progress of the residual cavity is to involution at 
the same ume that hepatic parenchima expands. 2. SCP is a good pro- 
cedure avoiding sacrificing healthy parenchyma. 


Laparoscopic liver resection compared with conventional partial 
hepatectomy 


B. de Hemptinne, U.J. Hesse, P. Pattyn, R. Troisi and M. Takkal 
Department of Surgery, University Hospital, De Pintelaan 185, 
9000 Ghent, Belgium 


Laparoscopic liver resection is technically possible, but at present careful 
patient selection is required. Tumour size and location are of major influ- 
ence on the feasibility of a laparoscopic operation. Peroperative echo- 
graphy is essential in the decision making. Isolation and ligation of blood 
vesseis and bile ducts during transparenchymal liver dissection must be 
performed with a proper visual control of the operating field. 

We carried out laparoscopic liver resection with the ultrasound dissector 
in three patients. In a matched-pair analysis of retrospective data the results 
were Compared to patients undergomg conventional hepatic resection of 
equivalent lesions. In one patient conversion of laparoscopic to open 
surgery was required. As expected. the beginning of the learning curve was 
responsible of a prolonged duration of operative time for the resection in 
the laparoscopic operated patients. Patients of the laparoscopic surgery 
were discharged from the hospital at five and six days when pahents 
undergoing conventional operation after a mean of 1245 days. 
Conclusion; Laparoscopic liver resection is feasible and can be con- 
sidered the first choice in some penpherically located benign lesions. 


Hepatic resection and transplantation for hilar 
cholangiocarcinoma 


S. Iwatsuki. 5. Todo, J.W. Marsh. J. Madariaga. R.G. Lee. 
L Dvorchik, JJ. Fung and T.E. Starz} Falk Clinic, 3601 Fifth 
Avenue, dth Floor, Pittsburgh, PA 15213 


Aim: This retrospective study was undertaken to evaluate various patho- 
logical risk factors which influence the survival of patients with hilar 
cholangiocarcinoma after curative hepatic resection and transplantation. 
Due to the rarity of this malignant tumour. its prognostic risk factors 
have not been sufficiently analysed in any previous reports. As such, the 
paucity of survival data has not previously allowed stratification by 
piNM staging sufficient for the evaluation of its reliability. 
Methods: During the [5 year period, 72 patients (43 males and 29 
females) with hilar cholangiocarcinoma underwent hepatic resection (34 
patients) or transplantation (38 patients} with curative intent. Medical 
records and pathological specimens were reviewed to examine the various 
prognostic risk factors for survivals. Survival was calculated by the 
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method of Kaplan-Meier using the Log Rank test with adjustment for the 
type of surgery. 

Results: 1-, 3-. and 5-year survivals after hepatic resection were 74 per 
cent, 48 per cent. and 10 per cent. respectively and those after transplan- 
tation were 60 per cent. 32 per cent, and 25 per cent. respectively. 
Univariate analysis revealed that T-3, positive lymph node. positive surgi- 
cal margins, and pPNM stage HI and [V were statistically significant poor 
prognostic factors. Multivariate analysis revealed that pTNM stage Q. I 
and IL negative lymph node. and negative surgical margins were statisti- 
cally significant good prognostic factors. 

For the patients in pTNM stage O-I], 1-, 3-, and 5-year survivals were 
SO per cent. 73 per cent. and 73 per cent respectively. For patients in 
pENM stage IV-A with negative lymph nodes and surgical margins, t. 
3-. and S-year survivals were 66 per cent, 37 per cent, and 37 per cent, 
respectively. 

Conelusion: Sausfactory long-term survivals can be obtained by curative 
surgery for hilar cholangiocarcinoma with hepatic resection and liver 
transplantation, pTNM stages IH and IV-A should be reconsidered. 


Hepatic resection for non-colorectal and non-neuroendocrine 
liver metastases 


C. Laurent, E. Ruther. J. Carles and J. Saric Department of 
Digestive and Hepatobiliary Surgery, Saint-André Hospital, 
23075 Bordeaux, France 


Aim: The resecuon of liver metastases, which is most commonly per- 
formed for colorectal metastases, provides a 5-year survival of 20-30 per 
cent. Because of heterogeneity of noncolorectal (NCR) metastases, out- 
come of resection of NCR liver metastases is unknown. The aim of this 
study was to evaluate survival of patients undergoing hepatic resection for 
NCR and non-endocrine liver metastases, 

Methods: From [980 to 1997, 254 patients underwent hepatic resection 
lor liver metastases. Thirty-three patients (13 per cent) had curative resec- 
tion for NCR and non-endocrine liver metastases and form the basis of 
this study. There were 2] men and 12 women, with a mean age of 53 
years (range 24-82). The primary tumour was digestive (7=12), genitourt- 
nary Gr=11), and other (a=10). The mean number (1-9: range l-6) and 
the mean size (49: range 10-100) of the liver metastases did not differ 
among the three groups. In the 33 patients, 36 hepatic resections were 
performed (three iterative resections). Eighteen patients underwent major 
hepatectomy (15 right. three left} and [8 patients had minor hepatectomy 
(nine bisegmentectomics. six segmentectomies and three wedge resec- 
tions), In six cases, resection of liver metastases was associated with con- 
comitent resection of primary tumour: pancreaiectomy three, gastrectomy 
two, enferectomy one. 

Results: There was no postoperative mortality. Morbidity occurred in 
three patients (8 per cent): anastomotic cesojejunal fistula, colonic fistula 
and hepatic failure, The actuarial survival of the overall population at 1, 3 
and 5 years was 76 per cent, 36 per cent and 28 per cent respectively. 
The median survival was 18 months for digestive tumours, 30 months for 
gemitourinary tumours and 24 months for the other tumours, 

Conclusion: Our results showed that curative resection of NCR and non- 
endocrine liver metastases allows the same survival as resection of 
colorectal liver metastases. However, survival depends on the primary 
tumour and most prolonged survival are m patients with genitourinary 
liver metastases. 


Surgical treatment of liver trauma: our experience on 51 
patients 


LA. Mutttlo, M. Cardi, A. Brandimarte, A. Barbarosos, R. Maira 
and A. Bolognese {Istituto Clinica Chirurgica, 8.8. Chirurgia 
Urgenza 3, Universita di Roma ‘La Sapienza’ 00161 Rome, Italy 


In patients undergoing laparotomy for abdominal trauma, liver injury is 
present m 15 to 20 per cent of those with blunt injury, and 40 per cent of 
those with stab wound, Mortality after major liver trauma ranges from 20) 
to 60 per cent with postoperative complications occurring in up to 40 per 
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cent of the patients. The aim of this study was to evaluate the results after 
surgical treatment on a series of 5I patients admitted and treated®in our 
lastitution for bepatic trauma. Trauma was penetrating in 16 (gunshot 
wound in nine and stab in seven) and blunt in 35 patients (motor vehicle 
accident in 27, other causes in eight). According to Moore classification. 
E2 (23-5 per cent) were grade F, seven (13-7 per cent) grade H, 19 (37.3 
per cent) grade HI. seven (13-7 per cent) grade IV. and six (11-8 per cent) 
grade Y. All patients with penetrating trauma underwent surgery. Of the 
ethers. [1 were operated in emergency for presence of shock. The remain- 
mg 24 haemodynamically stable patients underwent diagnostic peritoneal 
lavage (DPL). sonography, CT scan and angiography (only in selected 
cases). Seven had a positive tap at DPL and CT scan confirmed HI, PV 
and V grade injuries and were operated on. OF the 17 others with nega- 
uve DPL. CT scan showed grade I, H and IH liver injunes in i} patients 
which had a conservative approach. while six with grade HL IV and V 
injuries after initial conservative approach. had to be operated on. Surgical 
treatment was in 25 patients (71-4 per cent) debridement and suture, in six 
patients (17-2 per cent) minor liver resection and in four (11-4 per cent) 
left hemiepatectomy. No deaths were observed in grade f and H trauma, 
while three over 19 patients died in grade HI (15-8 per cent). five over 
seven in grade [V (7t-4 per cent) and all the six patients with grade V 
GOO per cent). From the results of our study it can be concluded that 
PPL. is oversensitive in the detecuon of small intraperitoneal blood col- 
ections. while CT scan had higher specificity and sensibility both in the 
evaluation and monitoring of hepatic trauma. 


Qualification fer liver resection using laparoscopy and 
intraoperative laparoscopic ultrasonography 


M. Siupski, W. Szezesny, W. Hryncewicz and W. Zegarski The 


Ludwik Rydygier Medical University in Bydgoszcz, Department of 


General and Vascular Surgery, ul. M. Skiodowskiej-Curie 9, 
85-094 Bydgoszcz. Poland 


Total estimation of cancer advancing is often done just during laparotomy. 
Laparoscopy connected with laparoscopic intraoperative ultrasonography 
€LIOUS) let us for detail estimation of cancer spreading in peritoneal 
cavity organs. We introduced this method in our Department in cases with 
Ever tumours both primary and metastatic. From March to December 
1997 16 patients have been done LIOUS after general anaesthesia just 
before laparotomy (10 metastatic after colon and rectum surgery. six with 
primary changes). In four cases among 10 patients with metastases aparo- 
emy were not done due to dissemination of the cancer. Remains six were 
midically operated. In the group of six cases with primary changes in two 
patients we found hemangioma of the liver and in four hepatoma (two of 
them were resectable). In every case intraoperative histopathological 
examinations were dane. 

Conclusions: Laparoscopy with LIOUS lets us precisely estimate possi- 
bility of radical treatment of tumours in the Hver. 


Resection of metastatic colorectal liver cancer: preliminary 
results of a single centre experience 


R. Troisi. UJ. Hesse, B. Jacobs, D. Van de Putte. 

M. Hautekeete, *H. Van Viterberghe, *M. Praet. £L. Defreyne, 
P. Pattyn and B. de Hemptinne Department of General, 
Abdominal and Transplant Surgery, *Gastroenterology, 
“Pathology, Radiology, University of Ghent, De Pintelaan 185, 
8000 Ghent, Belgium 
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he consensus in the treatment of liver metastasis from colorectal cancer 
b that solitary and also multiple lesions should be resected to improve 
prognosis. However. a potentially curative treatment is applicable to only 
10-230 per cent of all patients affected by metastatic colorectal liver 
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cancer. We retrospectively analysed our experience focusing on surgical 
management and predicting factors affecting the survival of colorectal 
metastases, 

Methods: Thirty-four patients with colorectal liver metastases underwent 
major, minor and atypic liver resections during a period of six years. 
There were 20 males and 14 females with a mean age of S7+10 years 
(range 39 to 74), Nineteen patients (S6 per cent) underwent trans-artenal 
chemoembolization (TAE) before liver resection. Our study was focused 
on: type and stage of primary tumour: number, size and type of liver 
metastasis: surgical technique, resection marges; node involvement: total 
time of Pringle manouvre; blood transfusions: postoperative recovery and 
oncologic follow-up. Tumours were single in 23 and multiple in H 
patients (range | to ï) with a mean size of 49+2-9¢em (range b2 to 
13cm). Types of liver resections were: 12 Right Hepatectomy (RH) 3 
Extended RH: 2 Left Hepatectomy (LH): 4 Extended LH: 2 
Trisegmentectomy: 4 Bisegmentectomy and 7 Atypical Resechions. Three 
patients underwent re-resections (8 per cent). 

Results: No perioperative mortality was seen and no postoperative bleed- 
ing episodes were encountered. Postoperative complications were recorded 
in J4 patients with a total morbidity rate of 41 per cent. There were 10 
cases of pleural effusion: 2 cases of atelectases with pneumonia and 2 of 
biliary leakage. Sixteen patients had a recurrence in the liver for a total 
recurrence rate of 47 per cent. Prognostic factors leading to recurrence 
were represented only by positive tumoral resection margins. There was 
an influence of type of resection (major vs atypic). number of tumours 
and blood transtusions on overall patient survival, however statistically 
not significant. In TAE group 35 per cent with high necrosis rate were 
noticed. however statistically not significant. Mean survival after surgery 
is 30 months (range 6 to 73). Overall actuarial survival is 96 per cent. 60 
per cent and 23 per cent at J. 3 and 5 years and disease-free survival at | 
and 3 years is 8$ per cent and 54 per cent respectively. 

Conclusions: |. The disease-free survival is affected only by positive 
resection margins. Other prognostic factors such as above mentioned 
could, however, statistically influence the prognosis im a large patient pop- 
ulation. 2. Preoperative TAE does not improve long-term results despite 
high-percentage of tumoral necrosis. 3. Long-term survival can be accom- 
plished in selected patients if hepatic resection can be performed with 
reasonable risk. 


Hepatic trauma: conservative treatment 


Ci. Turculet. Gh. Ionescu, Al. Bucur, St. Hanu, Heana Racoveanu. 
M. Avram and B. Gaspar Clinic of Surgery, Emergency 
Hospital Bucharest, Romania 


Between 1993-1997 in Bucharest Emergency Hospital were admitted and 
treated 221 patients with hepatic trauma; 173 (78-2 per cent) were con- 
secutive to blunt abdominal trauma and 48 (21-7 per cent) to penetrating 
injuries, 

The mam causes leading to these trauma were: traffic accidents - [25 
(56-5 per cent), (self) aggressions 68 (30-7 per cent), falls 20 (9 per cent), 
accidents during work eight (3-6 per cent). 

Conservative treatment was applied to 66 (29-86 per cent) patients: 
among them, 60 (90-9 per cent) had grade I or grade H hepatic myuries. 

Laparotomy was however necessary for 29 (43-9 per cent) of these 
patients, imposed by other abdominal injuries such as: spleen. colon, 
small intesune. diaphragm. ete. 

There were {3 deaths (19-6 per cent) none of them being caused 
directly by the liver injury. 

The criteria for a conservative treatment in heaptic trauma were: 
a) absence of peritoneal irritation at repeated clinical examination of the 
abdomen (performed by experienced surgeons): b) absence of major 
haemoperitoneum at repeated CT scanning and c) haemodynamic stability. 

A developing useful criteria was in our experience the exploratory 
laparoscopy used for six (9 per cent) cases with multiple trauma and posi- 
tive peritoneal lavage: in such cases we experienced with other patients 
that transportation for CT scanning could deteriorate the haemodynamic 
stability. 
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Laparoscopic vs open appendectomy for acute appendicitis: a 
prospective randomized trial 


M. Birth, I. Witten, E. Gadzepko and H.-F. Weiser First 
Department of General, Viszeral and Thoracic Surgery, 
Diakonie- -Hospital, 27342 Rotenburg/Wiimme, Germany 


Aim: The discussion about laparoscopic appendectomy has increased 
since introduction of MIS. To compare the laparoscopic with the open 
technique for acute appendicitis a prospective randomized trial was per- 
formed. 


Materials and methods: 200 consecutive patients with a diagnosis of 


acute appendicitis were randomized to either laparoscopic (r=100) or 
open appendectomy {a=100) between February 1995 and November 
1997, 

Results: Both treatment groups were comparable in age, sex, BROCA 


index, previous abdominal surgery and the histological classification of 


appendicitis. The diagnosis of acute appendicitis was confirmed by 
laparoscopy in 90 patients and by laparotomy in 88 patients. Conversion 
from laparoscopic to open appendectomy was necessary in five patients (5 
per cent) for an appendix that could not be mobilized (4) and an unsus- 
pected small bowel perforation by a foreign body in one case. When com- 
pared to open appendectomy the laparoscopic group had more additional 
lesions which were discovered intraoperatively besides appendicitis (24 
per cent vs 7 per cent) and shorter hospital stay (median stay: 7-54 vs 
8-81 days). No statistical differences could be found with respect to 
wound infections (7 per cent vs II per cent). general complications {2 per 
cent vs 2 per cent), mean operating time, postoperative pain score and 
requirement for pain medication. 

Conclusions: Under trial conditions laparoscopic appendectomy is as safe 
as open appendectomy. Besides the diagnostic aspect it does not provide 
significant advantages. 
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Appendicular peritonitis: laparoscopic approach in 58 patients 


J.L. Bouillot, K. Aouad. B. Alamowitch, P. Sellam, 
J. Fourmestraux and J.P. Bethoux Department of Digestive 
Surgery, Hotel Dieu, 1 Place Parvis Notre Dame, 75004 Paris. 


France 


Aim: The use of laparoscopy in case of acute appendicitis is still debated. 
We prospectively studied the benefits of a laparoscopic approach in case 
of complicated appendicitis with localised or generalised peritonitis. 
Materials and methods: Between January 1993 and December 1997, 552 
consecutive patients (patients) have been operated by laparoscopy for 
acute appendicitis. Among them, 58 patients presented with a peritonitis 
assessed by peroperative inspection, bacteriological sample and histologi- 
cal exam. It concerned 41 males and 17 females, mean age 37-4 years 
(extremes; 18-85 years); 85 per cent were classified ASA I. Surgical 
treatment was realised by [0 surgeons. After abdominal exploration and 
peritoneal lavage, a totally ‘in’ appendectomy was performed if it was 
judged technically possible. 

Results: There were 36 local peritonitis (LP) and 22 generalised ones 
(GP). A totally laparoscopic management was possible in 34 patients (58-6 
per cent) with a mean operative time (MOT) of 93 minutes. A conversion 
Was necessary in three cases of GP (median route in two cases, Mac 
Burney incision in one case), in 21 cases of LP (median route in two 
cases) with an MOT of 108 minutes. There was no mortality in this series. 
Postoperatively, 11 patients presented complications (three febrile ileus, six 
intraperitoneal abscesses cessing, Sal agaaae in aii cases. —— 


(extremes: 3-21) in cae or conversion and i2 days afer: conversion. 
Conclusion: Our results suggest that laparoscopic treatment of appendic- 
ular peritonitis in adults 1s possible but difficult. It is particularly recom- 
mended in generalised peritonitis allowing in 863 per cent of patients an 
extensive peritoneal lavage and appendectomy, avoiding a large median 
incision. Appendicular abscess is more difficult to manage by such laparo- 
scopic approach necessitating conversion in 58-3 per cent of patients, but 
usually via a right iliac incision. 
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Management of retroduodenal perforations complicating 
endoscopic sphincterotomy (ES) 


SV. Berdah. J. Gumamand. P. Orsoni. M. Barthet. L.C. Grimaud 
and R. Picaud Department of Digestive Surgery, Hopital Nørd, 


Chemin des Bourrelly, 13915 Marseille Cedex 20. France 


Ado Management of retroduodenal perforation (RDP) is controversial. 
treeatmem of RDP. 

Material and metheds: From Aprii 1996 to September 1997. 488 ES 
were performed consecutively, During this period. seven RDP (1-4. per 
cent} were detected ia five women and two men of median age 82 years 
(52-86). The diagnosss of RD A es made either readiologically during the 
procedure (ive cases}. either clinically the day after the ES (abdominal 
pahir one case: temperature: one case). NEE À treatment (gastric 
tebe, antibiotics, toral parenteral nutrition) was initially undertaken, 
Surgery Was indicated in case of persistence or aggravation of clinical 
sgns. 

Results: Medical treatment was successful in 4/7 cases. Emergency 
surgery was Indicated in 3/7 cases for: sepsis (two cases}, abdominal pain 


(ane case). one patient deceased postoperatively at day six because of 


massive haemorrhage. Moreover, in three out of the four patenis non- 
operatively treated. elective surgery for the minal disease was performed. 
less than M) days after the perforation: pancreatoduodenectomy for pan- 
create adenocarcinoma (six days after the RDP). repair of choledoco- 
duodenostamy (19 gays after the RDP} cholecystectomy for biliary 
Ithiasis (29 days es the RDP}. fn total 6/7 patients had abdominal 
surgery (emergency: three cases. elective: three cases): there were no 
operative ine in 1 416 patients: 1/6 patient, operated on for abdominal 
mun. had retroduodenal bihary infiliration without macroscopic perfora- 
bon. 1) patient. operated on for sepsis. had gross perforation repaired by 
satel tases suture ard placement of retroduodenal drains. but di eceased 
sosloperatively, 

Ce: RDP s not a associated with operative find- 
lags. Surgical treatment of RDP should be indicated on the basis of clint- 
cal criteria. 


Cheng ota. Am Sure 2993: 168: 700-703. 
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Finney pyloroplasty: a reasonable alternative 


R. Daskalakis. S. Kapiris, C. Kounoudes. D. Papoutsas and 
E. Tsepets Third Surgical Department, Evangelismos Hospital, 
lostantou 45 s1. 10676 Athens, Hellas 


Aim: The aim of this study is to present our experience m performing 
Finney pvloroplasty pilus truncal vagotomy as an alternative to Heineke- 
Mikulicz pyloroplasts plus truncal vagotomy for the managing of duo- 
denal ulcers. 

Materials and methods: In the last 10 vears (1986-1996), 335 patients 
(243 males. mean age 57-2 years and 92 females. mean age 60-4 years) 
underwent truncal vagotomy accompanied by pyloroplasty for the treat- 
ment ef duodenal ulcer or its complications. Finney pyloroplasty was per- 
formed in 63 patients (47 males. mean age 56-7 vears and 16 females, 
mean age 59 years). Twenty of the operations performed for bleeding. 12 
for perforation, eighe for pyloric stenosis and 23 for the treatment of 
uncomplicated ulcer. Heineke-Mikulicz and Jaboulay pyloroplasty were 
performed in 263 anc nine patients respectively. The choice of the pyloro- 
plasty was made hberally according to the surgeon's preferences. 
kesults: There were no major postoperative complications after Finney 
gyloroplasty. Postoperative mortality was nil. Althou gh there were no spe- 
afie indications io perform Finney tastead of Heineke-Mikuliez pyloro- 
plasty, we found interestingly convenient: 1} to cover the crater of a large 
posterior bleeding uleer using the upper segment of the posteriar wall of 
the Finney pyloroplasty. 2} to manage pyloric obstructions with major 
deformiy of the area: and 3) to bypass difficulty teated post-bulbar 
uicers. The main disadvantage of the technique is the difficult manage- 
ment of the duodena sump in case of future gastrectomy. 
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Conclusions: We concluded that Finney pyloroplasty is a reasonable 
alternative to Heineke-Mikuhez pyloroplasty especially m managing 
bleeding posterior ulcers and post-bulbar ulcers. 


Long-term parenteral nutrition (TPN) fer short-bowel 
syndrome: {8 years of experience 


M. Gawenda and Th. Schmitz-Rixen Department of Visceral 
and Vascular Surgery, University of Cologne, Joseph-Stelzmann- 
Straße 9, P-5093} Cologne, Germany 


Bowel infarction by mesenteric vascular occlusion is offen regarded us a 
fatal disease. Often the diagnosis of severe bowel sehemna is made durne 
laparotomy. and then ended as exploratory laparotomy. In such case the 
eon rate wd a pees cent. it Pa Peete a apy iS wane out 


chee in some > patients The í non “ation lo ee treatment aioe i 
further enhanced by the observation that short bowel disease can be suu- 
cessfully treated. giving an acceptable quality of life for the patients. 

Between | Janu tary 1979 and 30 September 1997 we treated 24 patents 
(2 pauients < | year, 22 patients > | vear) with short bowel syndrome 
(mean length of small gut 34cm) caused by mesenteric occlusive disease: 
their ave ranged between 4 and 78 years. and the total duration of par- 
enteral nutmtion was more than 41000 patient-days. With a median of 
IROQ days. the longest individual period of parenteral nutrition was 6002 
days. We show the problems of long-term parenteral nutrition, including 
the catheter (Type Broviac) ass: ociated and nutritional complications. with 
reference to the individual course of the patients. 

Despite described problems. patients of all ages can return to near- 
normality with an acceptable quality of life with the aid of parenteral 
nutriton at home. 


Perforated duodenal ulcer: results after emergency treatment 


L Gil, J. Deus. D. Guemes, M.S. Moreno, R. Palacin, F. Burdie 
and L.S. Torca Department of Surgery, University Hospital, 
Zaragoza Av. san Juan Bosco 15, 50010 Zaragoza, Spain 


Background: The number of surgical procedures for a complicated peptic 
ulcer disease has fallen since the introduction of the H2 antagonists and 
omeprazole, nevertheless several studies have demonstrated that the num- 
ber of surgical procedures due to complicated peptic ulcer disease remains 
stable in the last years. It is accepted that 4 per cent to 5 per cent of the 
active peptic ulcers. will perforate during us evolution, These ulcers still 
have a high mortality rate (average 10 per cent). depending mainly on its 
presentation and surgical procedure. 

Aim: This is a retrospective study of our experience in the treatment of 
perforated peptic ulcer. We intend to establish a protocol of treatment und 
follow-up in order fo reduce mortality and relapse of the ulcer. 

Material and methods: Between January 1984 and December 1995. 100 
patients having an acutely perforated peptic ulcer were operated at our 
institution. We considered only duodenal or prepileric ulcers. gastric 
ulcers or those located beyond the third portion of the duodenum were not 
reviewed. Mean age was 53 years (range 17-94). We analysed morbidity, 
operalive mortality, relapse of the peplic disease and sequelae. y7 was 
used as staustical analysis, 

Results: 54 patients underwent truncal vagotomy and pyloroplasty (TYP). 
35 patients were treated with simple closure of the ulcer and 1} patients 
underwent other different procedures. Eleven patients died (mean age 72 
years, range 55-84., seven males and four females) nine of them suffered 
hypovelemic shock before the operation. two had a previous partial gas- 
(rectomy, nine had a previous peptic ulcer surgery (seven simple closure 
of a perforated ulcer, two TVPI Prognostic mortality risk factors were: 
age >70 years, interval between symptoms and surgery >24h and hypo- 
volemic shock at the ume of diagnosis (P<0-001). Morbidity was high (17 
per cent) (wound infection, respiratory distress, pneumonia, prolonged 
gastric emptying). Mean follow-up was five years (range 2-7). 12 per cent 
of the cases relapsed. 20 per cent of the patients treated with simple 


suture (#=/) and 2 per cent of the patients treated with TYP Gr=Si. 
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Conclusions: 1) Worsened prognosis: patients aged >70 years, patients 
clinically diseased 24h before the operation and patients suffering hypo- 
volemic shock. 2) In the presence of risk factors major operations should 
be avoided (TVP), simple suture could be the proper procedure. 


Sonographic diagnosis of Crohn’s disease of the small bowel 


Z. Tarján, E. Makó, T. Dévai, L. Duffek, Z. Vigvary and G. Tóth 
Department of Radiology, Semmelweis Medical University, Ulloi 
ut 78/a, 1082 Budapest, Hunga ry 


Aim: To evaluate the diagnostic accuracy of high-resolution graded com- 
pression ultrasound (GrUS) compared to enteroclysis, CT and immuno- 
scintigraphy in small intestinal Crohn's disease (SICD). 

Materials and methods: GrUS was performed in 250 patients with sus- 
pected Crohn's disease of the small intestine. The results were compared 
to enteroclysis, small bowel CT and 99mTc AgAb immunoscintigraphy. 
Results: 184 patients proved to have SICD with enteroclysis and clinical 
tests. The sensitivity, specificity and accuracy of GrUS were 87 per cent. 92 
per cent and 89 per cent respectively. False negative GrUS studies occurred 
only in early disease. Enteroclysis was more accurate, CT was more sensi- 
tive, but less specific, immunoscintigraphy had less sensitivity. In early dis- 
ease (n=31) enteroclysis and immunoscintigraphy had higher sensitivity. 
whereas the sensitivity of GrUS and CT decreased. In advanced and active 
disease abscesses were detected by CT and GrUS more frequently than with 
enteroclysis. GrUS detected all significant luminal strictures. only smaller 
harrowings were missed, compared to enterolclysis. Active and inactive fis- 
tulas were both reliably demonstrated by GrUS. In detecting iym- 
phadenopathy GrUS was superior to CT. The different gut wall layer pat- 
terns, demonstrated by GrUS, correlated well with the disease severity. 
Conclusions: The diagnostic results of GrUS are similar to those obtained 
by CT and immunoscintigraphy. However, in early stages, enteroclysis 
and immunoscintigraphy are more sensitive. GrUS has the possibility to 
stage the disease and to detect surgical indications. thus the decision of 
surgical intervention can be made and the effect of the therapy could be 
followed without endescopy or enteroclysis. 






Re l Qaro Val @& Consi 9 Talv 100g 


Oral Presentations: Duodenum and small bowel 


The addition of barium does not improve the quality of water 
soluble contrast radiology in adhesive small bowel obstruction 


B.P> Waxman, R. Szabo and S. Bell Academic Surgical Unit, 
Monash University, Dandenong Hospital, P.O. Box 478, 
Dandenong, Victoria 3175, Australia 


Water soluble contrast (WSC) meal and follow through radiology can be 
diagnostic, therapeutic, and a predictor of the need for surgery in the man- 
agement of adhesive small bowel obstruction (SBO)'. 

The aim of this study was to determine whether the addition of barium. — 
improves the quality of radiographs and could better predict the level of 
obstruction. 

A prospective study was conducted on patients presenting with SBO 
having had previous abdominal surgery. They were randomized to receive 
either 120ml of WSC (Gastrograffin®) (Group A) or 100ml WSC plus 
20ml of dilute barium (Group B). Plain supine abdominal radiographs 
were taken at 1, 2, 4 and 6 hours, as part of a meal and follow through 
procedure. SBO was defined as a failure of contrast to reach the caecum 
ai 4 hours. The clinical outcome was determined by the consultant sur- 
zeon. 

The radiographs were assessed by two radiologists independently. 
blinded to the diagnosis and clinical outcome. and a numerical score 
determined using criteria for quality and level of obstruction. 

Forty seven patients were randomized between September 1996 and 
November 1997, The radiology scores for the two groups were similar, 
Group A: (n=25) median = 13, range: 7-22 and Group B: (7=22) median ` 
= {3, range: 8-22. Thirteen went on to surgery, eight having adhesive 
SBO, four in each group. The level of obstruction found at surgery was 
no better predicted in Group B. 

The addition of barium neither improves the quality nor the pre- 
dictability of level of obstruction in the management of SBO. 


‘Chung. C.C., Meng, WCS.. Yu, SCH. et al. A prospective study on the use of 
water-soluble contrast follow-through radiology im the management of small bowe! 
obstruction, A.N.ZJ. Surg. (1996) 66: 598-60 
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Open splenectomy: is this still a valid therapeutic option? 


P. Chirletti, R. Caronna, P. Sammartino, *A. Testi, *A. Amendola. 
A. Bovino, E. Naticchioni and V. Stipa Surgical Phatology IX, 
Surgical Clinic I, *Hematological Department, University of 
Rome, ‘La Sapienza’, V. del Policlinico, 00161 Rome. Haly 


Aim: Growing interest has recently centred on laparoscopic splenectomy 
for the treatment of idiopathic thrombocytopenic purpura and sphero- 
cytosis. Among points needing further discussion are the duration of the 
laparoscopic procedure, postoperative morbidity and mortality and long- 
term results, especially in children. In this retropective study we reviewed 
the outcome in a series of open splenectomes and compared our results 
with these from reported series. 

Material and methods: During the 10 years from 1987 to 1997 a total of 
[84 patients underwent open splenectomy, 78 had malignant hemolym- 
phopathies and 106 had thrombocytopenic purpura or spherocytosis. Of 
these 106, 70 (66 per cent) were younger than 14 years old. In the 106 
patients who underwent splenectomy for idiopathic thrombocytopenic pur- 
pura or spherocytosis we assessed the following variables: operative time: 
blood loss. transfusional requirements. morbidity and mortality. length of 
hospitalization and long-term outcome. 

Results: Operations lasted a mean 90 minutes (range 60-120 minutes). 
blood losses never exceeded 150 cc and no patients needed intraoperative 
blood transfusions. Platelet transfusions were needed only preoperatively 
in patients at high risk of hemorrhage (platelets <30000 mm’, bleeding 
ume >}5 seconds in non-responders to preoperalive immunoglobulin ther- 


apy). Mortality was nil. Morbidity in children was accounted for by minor 
complications (wound infections or slight pleural effusions) and in adults 


7 


one case only (2-7 per cent), who had an unsuccessful splenectomy. 
showed a hemothorax following a thoracocentesis performed for a left 
pleural effusion. This was the only patient who needed a blood trans- 
fusion. The postoperative hospital stay lasted a mean nine days long-term 
follow-up (median 53-3 months, range 2-120) only one patient (2-7 per 
cent) had a laparocele. 20 per cent of the adults and 14 per cent of the 
children with idiopathic thrombocytopenic purpura had recurrent disease. 
Conclusions: Our review shows that open splenectomy can achieve 
extremely satisfactory results: our patients had far better outcomes than 
published series (reported morbidity 6-20 per cent. intraoperative blood 
loss 300-500 ce and transfusional requirement 13 per cent). The good out- 
come after open splenectomy calls into question the reported advantages 
of laparoscopic splenectomy, a procedure that even in expert hands 
involves longer operative time, greater blood loss. morbidity and trans- 
fusional requirements, particularly disadvantageous in children. 


Laparoscopic treatment of spleen simple cycts 


V. Koubishkin. V. Tsvirkun, D. lonkin and V. Vukolov 
A, Vishnevsky Institute of Surgery, 27 B, Serpukhovskaya st., 
Moscow, 113811) Russia 


The task of our investigation was optimization of laparoscopic technique 
and evaluation of the results of laparoscopic operations in patients with 
symptomatic nonparasitic spleen cysts (SNPSC). 

We have an experience of 24 organ preserving operations in benign 
lesions of spleen. five of them were performed laparoscopically. All five 
patients (four female and one male. aged 244-7 years) had long history of 
left upper abdominal pain. On US and CT the sizes of the cysts ranged 
from 5 to 12cm. Serological tests excluded parasitic nature of the cysts. 
The patients have normal coagulogram and immunological status. 

Laparoscopic intervention includes steps listed below: Į) Pneumo- 
peritoneum. 2) Introduction of three trocars. 3) Puncture of the cyst and emer- 
gence cytology of content. 4) Excision of cyst’s roof with its morphological 
investigation. 5) Hemostases and deepitelization of residual epithelial surface 
of cysts using 96° ethanol. 6) Washing out and drainage of operation field. 

in some cases (residual cavity) we recommend to use glue and tampon- 
ade with greater omentum. The volume of operative bleeding was minimal. 

Postoperative course in all patients was uneventful, on US there were 
no retention of fluid was found. AH patients discharged in three days. 

Long term results were excellent. the patients after organ preserving 
laparoscopic operation had no changes in immune system and hemostases 
in comparison with healthy control group. 

Conclusion: Laparoscopic operation in SNPSC is a safe and effective 
procedure, 
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The treatment of splenic injuries: our experience 


E. Montalva, A. Vazquez, E. Artigues and R. Trullenque 
Service of General and Digestive Surgery, Valencia University 
General Hospital, Valencia, Spain 


Aim: The spleen is the most commonly affected organ in closed abdomi- 
nal injuries. The management of splenic trauma has evolved towards more 
conservative options, as a result of diagnostic advances in the evaluation 
of the lesion, and resuscitation ward improvements. 

Material and methods: A review was made of the clinical histories of 80 
patients emergency hospitalized for splenic trauma between January 199] 
and December 1997. The diagnostic procedures employed, management. 
the duration of hospital stay, and surgical morbidity-mortality were evalu- 
ated, A distinction was made between conservative medical treatment 
(non-operated patients), conservative surgery (with preservation of the 
spleen) and total splenectomy. 

Results: Mean patient age was 32 years: 77-5 per cent were males and 
22.5 per cent females. Traffic accidents were the cause in most cases (70 
per cent}, followed by pedestrian traffic injuries (16-2 per cent), acciden- 
tal blunt trauma (7-5 per cent) and falls from a height (0-2 per cent). 
Echography was performed in 83 per cent. and CT in 67-5 per cent. 
Seven patients (8-7 per cent) underwent peritoneal punction-lavage, with 
hemoperitoneum in all of them. There were associated injuries in 52-5 per 
cent of cases. An emergency laparotomy was performed in three cases, 
without prior explorations. in view of the major hemodynamic instability 
observed. The splenic injuries were predominantly of type | (25 cases). 
followed by types IL Ht and IV (22, 17 and 16 cases, respectively). An 
expectant. non-surgical approach was adopted in 28 cases. while surgery 
was performed in the remaining 52 cases. Conservative splenic surgery 
was carried out in nine of these patients. Mean hospital stay was 10-5 
days (10-5 and 12-4 days in the case of conservative surgery and total 
splenectomy, respectively}, vs [4-2 days among those not operated upon. 
Admission to intensive care proved necessary in 37-5 per cent, with a 
mean stay of six days. Complications were in turn more frequent among 
the splenectomized patients — global mortality being 8-1 per cent. 
Conclusions: The indications for conservative management are mah- 
tained, though limited by the risks involved in blood transfusion. The 
decision to either attempt to save the damaged spleen or remove H 
depends upon a precise quantification of blood loss, with a careful evalu- 
ation of splenic parenchymal losses — requirements which can only be 
properly met by an exploratory laparotomy. In any case. we consider that 
a splenectomy should be performed in the event of blood losses in excess 
of 1000 mi. with coagulopathy, associated lesions. involvement of the 
splenic hilus, or extensive splenic parenchymal damage. 


Percutaneous drainage of splenic abscesses 


M. Yakut, A. Tan, N. Kaymakcioglu, A. Simsek, M. Tasar, 
T. Bavbek and M. Bülbül Gülhane Military Medical Academy, 
General Surgery Department O6018 Etlik, Ankara, Turkey 


Pyogenic splenic abscesses are rare conditions that tend to occur in 
patients with predisposing factors. Splenectomy ts the standard surgical 
treatment for these lesions. Currently, with the improvements in imaging 
techniques. percutaneous drainage of splenic abscesses has been demon- 
strated to be one of the alternative treatments in selected cases. Computed 
Tomography (CT) or Ultrasound (US) guided percutaneous drainage 
decreases patient morbidity while decreasing the amount of patient trauma 
and preserves the splenic tissue with its immunologic role. 

Seven patents with solitary splenic abscesses had percutaneous 
drainage in the last three years. Abscess cultures included salmonella 
species in six cases and mixed bacteria in one case. After the percu- 
laneous drainage. one patient had intra-abdominal bleeding as a complica- 
tion and underwent emergency splenectomy. Other six patients tolerated 
the procedures very well and CT showed small residual space on the 7th, 
30th and 60th day after the percutaneous drainage. 

As a result. although splenectomy remains the traditional treatment for 
bacterial splenic abscess, CT or US guided percutaneous drainage may be 
appropriate in carefully selected patients. 
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Carcinoma of the male breast. A retrospective study 


M. Borrego Galán, A. Oltra, P. Yunta, C. Herrera, C. Sebastian, 
M. Meseguer, S. Sancho Fornos and C. Herranz Servicio de 
Cirugía General | y Oncologia Médica, Hospital Universitario 
‘La Fe’, Av. Campanar 21, 46009 Valencia, Spain 


Introduction: Breast cancer represents less than one per cent of all malig- 
nancies in males. Because of its rarity this carcinoma has not been exten- 
sively studied. 
Material and methods: We have retrospectively studied 27 men with 
breast cancer diagnosed and treated in our Institution from January 1969 
to October 1997. The clinical features. diagnosis, treatment. histological 
findings and follow-up are analyzed. 
Results: Mean age was 62 years. The presenting symptom was a mass tn 
67 per cent, nipple discharge 8 per cent, pain 7 per cent, nipple involve- 
ment 7 per cent, and others 11 per cent. None of the patients had 
gynecomastia. The most common site of the primary lesion was centrally 
located. 

The median delay between the onset of symptoms and secking medical 
advice was 27 weeks (range 2-480 weeks). 

The staging of the tumours was: stage E 3 patients, stage HA: 6 
patients, stage HB: 4 patients. stage HIB: 11 patients, stage iV: 2 patients. 

Modified radical mastectomy was undertaken in 20 cases and simple 
mastectomy with axiliar dissection in 4 patients, Radiation therapy was 
carried out in 2 patients, hormonal therapy in 3, hormonal and radiation 
therapy in 6, hormonal and chemotherapy in two. chemo and radiotherapy 
in 1. radio and chemo and hormonal therapy in 8. Histopathology study 
showed: 22 invasive ductal carcinoma, 2 papillary carcinoma, | lobular 
carcinoma. Disease free interval was 42-5 weeks. 
Conclusions: Our results indicate that male breast is an uncommon malig- 
nancy that is diagnosed 10 years later than in women and in a more 
advanced stage of disease. Skin involvement is more usual than in 
women. Gynecomastia does not seem to be associated with the develop- 
ment of breast cancer, Lobular carcinoma is possible in men. 

Treatment algorithms we use in breast cancer in women seem to be 
fully indicated also in men. 

Prognosis of these patients is the same in male and female patients 
when disease specific rate are compared. It is necessary for an early diag- 
nosis and the institution of therapy at a stage when cure may be possible. 


Breast tumour hypoploidy indicates fatal outcome 


E. Chavez, J. Viñuela, J.L. Puente, J. Forteza, J Cameselle and 
J] Potel Surgery Department, Hospital General de Galicia, 
Santiago de Compostela, La Coruña ~ España 


Background: There is controversy as to the value of tumoral DNA index 
as a prognostic factor in breast cancer. 

Aim: To investigate the individual prognostic values of different ploidy 
classes by determining the survival of patients of each class. 

Methods: The DNA indices of 182 fresh-frozen tumour samples were 
determined, using normal mammary tissue as internal reference, in a 
Coulter Epics Profile H Flow Cytometer (samples were prepared by 
mechanical mincing in PBS and were labelled with propidium iodide). On 
the basis of their DNA indices. tumours were classified as hypoploid, 
diploid. near-diploid, hyperdiploid, tetraploid or polyploid. The patients 
were monitored at six-month intervals for up to five years. 

Results: No patients with diploid, near-diplord or hyperdiploid tumours 
suffered relapse within the study period. Of the 62 with tetraploid 
tumours, five relapsed, four of whom died. Of the 22 with polyploid 
tumours, nine relapsed, six of whom died. All the 1E with hypodiploid 
tumours died. The IF hypoploid tumours were all invasive ductal carcino- 
mas, and in all 11 the mean size of the cell nucleus was abnormally 
small. but these cases differed as regards other prognostic factors (tumour 
size, histological grade, patient age. lymph node involvement and p53, 
Cerb-B2 and estrogens and progesterone receptor status). 

Conclusions: The prognostic value of tumour DNA index in breast cancer 
is enhanced when subclasses of aneuploidy are distinguished. In this 
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study, the mortality rate was zero for diploid, near-diploid or hyperdipioid 
tumours, and 100 per cent for hypoploid tumours. Hypoploidy may prob- 
ably be considered an independent prognostic factor. 


Advantages in free flap breast reconstruction — the deep inferior 
epigastric perforator flap 


K. Exner and A. Peek Srt. Markus-Hospital, Clinic of Plastic 
and Reconstructive Surgery D-60431 Frankfurt am Main, 
Wilhelm-Epstein-Strape 2 


Breast reconstructions with autologous tissue have been established world- 
wide. Lower abdominal skin and fat provides abundant source of tissue 
for the patient desiring breast reconstruction without a silicone implant. 
Loss of muscular stability and a 25 per cent rate of problems with micro- 
circulation are disadvantages of the conventional pedicled TRAM flap. 
Free tissue transfer with microvascular anastomosis using the inferior epi- 
gastric vessels has much better blood supply than predicted TRAM, but 
there is still an 11 per cent rate of partial loss and fat necrosis. Since 
ALLAN developed the free DIEP flap for breast reconstruction functional 
and cosmetic donor defect has been minimized. This new method of 
breast reconstruction seems to have all the recognized advantages of the 
free TRAM flap without sharing its inherent disadvantages. 

Our experience of this technique consists of its use in the reconstruc- 
tion of 32 breasts, two patients with bilateral reconstruction. Mean age of 
the patients was 41 years. Revision of the arterial or venous anastomosis 
within three days after flap transfer was necessary in two patients due to 
thrombosis, Due to a postoperative haematoma around the pedicle arterial 
and venous interposition with vascular grafts were performed in one 
patient. Only in this case a 10 per cent loss of skin surface occurred. In 
33 DIEP-flaps a perfect vascularisation of fat and skin tissue was 
achieved. Since the whole abdominal musculature were left intact, func- 
tional and aesthetic result of the donor side was even better than in free 
TRAM flaps using muscle sparing techniques. 

Flap evaluation requires meticulous dissection of the perforators 
through the muscle to the parent vessels, Long vascular pedicles allow 
either the thoracodorsal or internal mammary vessels to be used as recip- 
ient vessels. Sensitive nerve coaptation is possible since segmental cuta- 
neous nerves run with the perforators. 

The authors demonstrate the operative details of this method and will 
discuss their experiences along with the advantages and disadvantages for 
breast reconstruction with autologous tissue. 


Is axillary clearance merited in all women with breast cancer? 


D.B. Kingsmore*, A. Ssemwogerere**, D. Hole**, C.R. Gillis** 
and W.D. George* * University Department of Surgery, Western 
Infirmary, Dumbarton Road, Glasgow, Scotland. ** West of 
Scotland Cancer Surveillance Unit 


Aim: The necessity of axillary surgery is increasingly under question as 
the indication for chemotherapy broadens and the number of small, node 
negative tumours increases due to the screening programme. The purpose 
of this study was to assess the adequacy of axillary surgery in breast can- 
cer by age and to investigate whether this consequently influences sur- 
vival outcome. 

Methods: All 7144 cases of histologically confirmed invasive breast can- 
cers diagnosed from 1980-1994 in a defined geographical area were iden- 
tified. From the original pathology reports was obtamed tumour SIZE. 
number of nodes removed and number positive. Mean follow up was 10 
years. Inadequate axillary surgery was defined as removal of less than 
four lymph nodes. 

Results: Inadequate axillary surgery was performed in significantly more 
women aged 65-74 years compared to younger women. The risk of death 
from inadequate surgery was significantly higher in women younger than 
$5. In contrast, older women with inadequate axillary surgery were nol 
compromised in terms of survival. 
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Conclusions: We conclude that older women have received differential 
treatment of the axilla, but in this series. survival from breast cancer has 
not been adversely effected. Routine axillary clearance is thus not merited. 


Immediate reconstruction in breast cancer surgery. 300 
consecutive cases using prostheses and flaps 


M. Montanari and O. Sidoli Department of Senology ~ Fidenza 
General Hospital, Via G. Borghesi, 1 43036 Fidenza (PR) ~ Haly 


bnmediate breast reconstruction after cancer surgery gives the best results 
from the point of view of life quality. Reconstruction is necessary not on! y 
after total mastectomy but also in several cases of partial resection. ie. 
central and inferior quadrantectomy. 

in our department 300 consecutive cases of breast reconstruction were 
performed from 01/07/1992 to 30/09/1997 (91 mastectomies: 209 
quadrantectomies). After partial resection we used mammaplasty like 
techniques sometimes associated with contralateral breast reshaping. 
Recently we noted better results using selective latissimus flap after 
veniral-inferior quadrantectomy (6 cases}. 

After mastectomy, 59 prostheses (usually permanent expander) in 
submuscolar pocket without other procedures and 32 muscolocutaneous 
flaps (25 latissimus, 7 TRAM flaps} were carried out. 

Comphcations were: | expander infection during chemotherapy which 

equired removal of 
zone 3 in TRAM flap, 1 light cyanosis in latissimus flap resolved by 
hyperbaric ueatment: | partial necrosis in superior pedicle reduction 
sa ics like technique: [| month later debridement. wound nearing 
and areola by full thickness thigh graft were performed. No complication 
life threatening or significantly prolonging hospitalization was observed, 

Length of operations and incidence of unsatisfactory aesthetic results are 
progressively decreasing. 

On the basis of our experience and the data of other groups immediate 
reconstruction seems destined to be the treatment of choice in breast 
surgery. also for less technical problems. 

Muludisciplinar oncological approach and informed consent are 
mandaiory, 
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Clinical significance of collagenase-3 expression in male breast 
cancer 


C. Serra’. M.L. Lamelas, J.C. Rodriguez”, L.O. González’, 

A. Martinez”. A. Baltasar’, F. Vizoso” and C. Lépez-Otin’ 
'Servicio de Cirugia Gene ral. Hospital ‘Virgen de los Lirios’. 
Alcoy, 03804, Alie ante, Spain, “Servicios de Cirugia, Ginecologia 
y Anatomia Patológica. Hospital de Jove, Gijon, Asturias, Spain. 
*Depurimento de Biologia Funcional, Universidad de Oviedo. 
Spain 


Introduction: Collagenase-3 is a metalloproteinase that is known to be 
expressed by female breast carcinomas (Ogilvie et al. J Natl Cancer inst 
1985. 74: 19-27). and has a proteolytic role against some extracellular 
matrix components. Thus, its expression by tumours mav facilitate 
tumoral invasion and metastasis, 

Material and methods: In order to examine the potential value of colla- 
genase-4 in male breast cancer (MBC) we have studied its expression in 
a group of 54 tumours from patients with MBC. Immunohistochemical 
assays were performed on tissue sections using the avidin-biotin method 
and the supersenstive system iBiogenex, San Ramon CA. USA}. Curves 
of relapse-free-survival (RFS) and overall survival (OS) were established 
by the Kaplan-Meier method and compared with the log-rank test 
Multivariate Cox's regression model was used to examine interactions of 
different prognostic factors. The mean follow-up period was 44-5 
months. 

Results: A total of 34 carcinomas (63%) stained positively for 
Collagenase-3. On the one hand: univariate analysis showed no significant 
association between collagenase-3 staining and tumoral size. axillary node 
status, histologic grade. or oestrogen receptor (OR)}-status. On the other 
hand. multivariate Cox's regression model showed that Collagenase-3 
expression was an independent prognostic factor of overall survival 
(P=0-01). Thus. patients with tumours that stained positively for 
Collagenase-3 had a higher relative risk (RR=2-19) of death than those 
that presented no staining (RR=()-26). 

Conclusion: These results indicate that a high percentage of male breast 
tumours are able to express collagenase-3 _In addition, this EXPPESSION is 
associated with a more aggressive biological behaviour of male breast 
tumours. 


J. Sure. Vol, 85. Sunn. 2. Talv, 1998. 
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Excision of perianal thrombosis and thrombosed external 
haemorrhoids under local anaesthesia 


J.H.P.M. Jongen. J.-U. Bock, M. Reh and N.-P. Nuernberg 
Proctological Office and Department of Proctology, Park-Klinik, 
Goethestrasse 11, 24116 Kiel, Germany 


Because publications about the treatment of perianal thrombosis are rare. 
we reviewed all patients with a thrombosed perianal varix or a prolapsed 
thrombosed haemorrheid, that were excised under local anaesthesia in the 
years 1995 and 1996. 136 patients (average age 41 years (17-81 years). 
67 males. 69 females, 14 women during pregnancy) were aperated on 
under local anaesthesia because of a thrombosed perianal varix (9) or 
thrombosed prolapsed haemorrhoid (37). Five patients were operated on 
2~3 days before by other physicians because of the same disorder. All 
patients were treated as outpatients. The wounds after excision were left 
to heal by secondary intention. All patients were instructed to take shz- 
baths and dressings with an astringent ointment. 

Postoperative complications: four patients developed a fistulous tract 
on the bottom of the wound and needed additional surgery. one patient 
had a bleeding complication, that could be treated by local measures. 
Seven patients developed a recurrence. In the autumn months of 1996 (for 
the patients operated is 1995) and 1997 (for the patients operated in 1946) 
a standard questionnaire regarding recurrent symptoms. long-term compli- 
cations and patient's satisfaction was sent to all patients. 

The results of the follow-up by questionnaire show. that the excision of 
perianal thrombosis under local anaesthesia is justifiable and tolerable 
(most patients would have the operation done again under local anaesthe- 
sia, Hf necessary) and has few complications, 


Comparison between bilateral gluteus maximus transposition 
and levator plasty in the treatment of faecal incontinence 


B. Lestar, L. Ritter and J. Kiss /mre Haynal Health Sciences 
University, Department of Surgery, Budapest, Szaboles u. 33. H- 
1135, Hungary 


Aim of the study: Several operative techniques have been designed for 
the treatment of anal incontinence. When severe incontinence has to he 
cured while the anal sphincter is greatly damaged and unsuitable for 
repair, the anal sphincter muscle has to be substituted to get sufficient 
results. The outcome of the two types of operative technique has been 
compared. Le. when the gluteus or the levator muscle was used for sub- 
stitution. | 

Materials and methods: During the period from 1993 to 1997, bilateral 
giieus Maximus tapsposition was performed on eight patients (four 
males and four females. mean age: 38 years). The lower third of the glu- 
teus muscle was mobilized medially from the sacrum on both sides. One 
of the resulting flaps was split longitudinally to create a triangle with the 
contralateral flap around the anal canal (Devesa method). Temporary 
diverting stoma was created tn all patients before gluteus transposition. 
The other type of reconstructive surgery, levator plasty was performed in 
31 female patients (mean age: 55 years), Levator plasty involves creating 
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an “artificial sphincter’ by approximation of the pubococeygeus muscle 
between the vagina and the anorectum — following transperineal dissection 
of recto-vaginal septum. This manoeuvre enhances activation of the lateral 
muscle fibres of the levator plate. which are usually less damaged than 
the external anal sphincter. 

Summary of results: Following gluteus transposition. the functional reha- 
bilitauen of transposed muscle was achieved by sphincter iraining for 
additional two to three months. The stomas were closed four to six 
months after reconstructive surgery. Continence improved in seven out of 
vight cases both according to the subjective opinion of patients and the 
manometrical results. Mean basal pressure increased from 20 to 30 
mmHg: mean squeeze pressure rose significantly. from 40 to 90 mmHg. 
Levator plasty improved continence in 24 out of 31 patients. By manom- 
etry, mean basal pressure increased from 30 to 45 mmHg., whereas mean 
squeeze pressure improved from 55 to 75 mmHg. 

Conclusion: In properly selected cases ~ when anorectal sensation and 
faecal consistence are normal - the functions of the external sphincter can 
be substituted by gluteus transposition. Temporary diverting stoma and 
postoperative sphincter training are prerequisites to acceptable functional 
results. Levator plasty can achieve acceptable functional result as well, 
This procedure is less aggressive than gluteus transposition, but when the 
pelvic floor is severely damaged (e.g. denervated), it is unsuitable for the 
restoration of faecal continence. 


Third degree of hemorrhoidal disease — ligature or operation 


B. Zagoričnik, L. Despotović and G. Senitar Private Surgical 
Hospital ‘Parks’, Pap Pavla 33, 21000 Novi Sad, Yugoslavia 


Routine treatment of first and second degree of hemorrhoidal disease 
(HD) is conservative. For fourth degree treatment is commonly operative. 
Persisting dilemmas are about [I] degree: different authors are treating 
them with both methods, with various results. There are no clear indica- 
lions about conservative or operative treatment for this degree. The aim of 
the study was to declare significance of pectinate line diversion as com- 
mon factor determining the method of treatment. 

All patients wih grade IH of HD (264) are divided in two groups: 
group A ~ patients with pectinate line in normal position inside anal canal 
(22) and group B ~ patients with partial or complete dislocation of 
pectinate line distally (142). Group A was treated with ligature by Baron. 
group B operatively. by Milliigan-Morgan operation (122). Twenty 
patients from group B refused operative treatment. In group A we had 
good result in 9] patients (75 per cent), satisfactory in 18 (15 per cent). 
bad in 14 (10 per cent). In group B (operative treatment) good results in 
97 {80 per cent), satisfactory 19 (16 per cent), bad 6 (4%). Patients in 
group B refusing operative treatment (20) were treated with ligature, but 
not with such good results as operative (good 0: satisfactory HH bad 9). 

Considering these results, authors are suggesting treatment of HI grade 
of HD: when pectinate line is in place, treatment should be conservative. 
when dislocated pectinate line operative treatment should be applied. 
Also, from practical point of view, all grades of HD can be divided into 
two categories: |}. with pectinate line in place ~ conservative treatment 
(medicaments, IRC. ligature} and 2. with dislocated pectinate line — oper- 
alive treatment, 
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Total mesorectal excision: results of two types of restorative 
proctectomy 


E. Berg. A. Peters, P. Palma and J. Girona Coloproctological 
Clinic, Prosper-Hespital, MiihlenstraBe 27, D-45659 
Recklinghausen, Germany 


Aim: To evaluate the perioperative complications and postoperative func- 
won following total mesorectal excision (TME) with restorative proctec- 
tomy for rectal cancer of the lower and middle third. 

Materials and metheds: From 5/96 to 1/97 of 156 patients with rectal can- 
eer 42 underwent FME with (supra anal colonic J-pouch anastomosis. 
Penoperative data were collected retrospectively. A questionnaire. concern- 
ing functional outcome was undertaken six and 12 months postoperatively. 
Good results encouraged a prospective study to compare the colonic J-pouch 
ef 5-7 om length with a lateroterminal anastomosis with a 7 cm short limb 
bh7.97-1,12.97). The first group comprised 19 patients, the second 16. 
Results: In the first series we saw two deep vein thrombosis, one with a 
non-fatal embolism. Only five patients needed protective ileostomy. There 
were three radiological and two clinical anastomotic leakages. The latter 
necessitating covering stoma. All stomas were subsequently closed. No 





af 19) for the J-pouch and 44 per cent (7 of 16) for the lateroterminal 
BAUSLONTOSIS, 

Conclusion: Functional results of deep low anterior resection with restora- 
uve proctectomy are excellent. A short colonic J-pouch is superior to lat- 
erolerminal anastomesis because of fewer complications. 


Resection and primary anastomosis with protective colostomy as 
an alternative to Hartmann procedure in left colonic peritonitis 


S. Landen Department of Surgery, St. Elisabeth Hospital. 
Brussels, Belgium 


Background: Harimann’s procedure remains the favoured option in 
patients with acute left colonic and sigmoid disease, despite the well 
documemed morbidity associated with reversal. We performed a prospec- 
ive study to determine whether primary anastomosis with protective 
colostomy constitutes a valid alternative to the Hartmann procedure. 
Methods: Between July 1994 and July 1997 all patients with peritonitis 
Cue to free perforation of left colonic and sigmoid origin underwent resec- 
bon and primary anastomosis with protective colostomy. Restoration of 
colonie continuity was programmed six weeks later, after verification of 
{he anastomoses by gastrograffin enema. The group comprised five men 
and 13 women of mean age 73 years (32-97 years). Mean ASA and 
APACHE H scores were 2 and 12-5, respectively. The mean delay 
between onset of symptoms and surgery was 74 hours. Pathological exam- 
ination showed diverticular disease in 17 patients and a ruptured 
leiomyosarcoma in | patient. 
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Results; Thirty-day mortality was 5.5 per cent (n=1) and hospital mor- 
tality was [I-] per cent (n=2). No patients showed signs of suture dis- 
ruption and routine radiological controls of all anastomoses at six weeks 
supported this. Mean length of hospital stay was 20+10 days. Closure of 
the colostomy using a small peristemal incision was performed in all 
surviving patients after a mean delay of 4549 days. Mean length of hos- 
pital stay for colostomy closure was 743 days and this was accom- 
plished without mortality. Outcome variables of the present group of 
patients were compared to those of a well-matched Hartmann contro! 
group. Mortality, morbidity and fistula rates were similar tor the two 
groups. Duration of hospital stay and delay to stoma closure were 
shorter following primary anastomosis and protective colostomy 
(P<0-05). Rates of stoma closure were higher in the primary anastomo- 
sis group (P<(Q-05). 

Conclusions: Primary anastomosis with protective colostomy is a valid 
alternative to the Hartmann procedure in left colonic peritonitis. 


Pfannenstiel’s incision in colorectal surgery 


D. Lechaux, M.P. Lambert. B. Leroy, J.P. Lechaux and 
J.P. Lechaux Hopital des Diaconesses, 18 rue du Sergent 
bauchat, 75571 Paris Cedex 12 


A prospective study was undertaken between 1984 and 1987 to assess 
results of a transverse hypogastric laparotomy stemming trom the 
Pfannenstiel incision in surgery of the left colon and rectum. 

One hundred patients were operated on. The mean age was 61 vears. 
Main operative procedures included: sigmoidectomy (48). anterior resec- 
tion of the rectum (24), rectopexy (12), abdomino-perineal resection of 
the rectum (5). total colectomy (5). Splenie flexure of the colon was 
mobilized in 23 patients. Four patients were operated on in one stage for 
colonic obstruction. Wound healing, post-operative pain and pulmonary 
disturbances have been evaluated. 

There was no peri-operative death. Wound sepsis occurred in eight 

patients and hematoma in four patients. Seven patients had to be reoper- 
ated for complication by the same incision. Sixty one patients were 
available for follow up examination (median follow up: 75 months). 
There was no incisional hernia in spite of factors considered to increase 
the risk of parietal failure. Post operative ventilatory depression was 
evaluated by pulmonary function test. peak expiratory flow rate and 
blood gas analysis. Results were similar to those of a lower midline 
incision. Assessment of the post-operative pain score was made using a 
linear analogue scale. Requirement for analgesia was calculated. Pain 
was estimated moderate at 24 hours after surgery, low at 48 hours, 
absent at 72 hours. Analgesia was not required at 72 hours for 65 per 
cent of the patients. 
Conclusion: The Pfannenstiel mini-laparotomy provides the greatest 
strength to the abdominal wall and minimizes the post operative pain and 
respiratory depression. It is suitable for colo-rectal surgery usually per- 
formed through a lower and upper midline incision or even a complete 
median laparotomy. With a combined strategy of early oral nutrition and 
mobilization, this incision achieves a minimally invasive, stress reducing, 
procedure, 
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Results of laparoscopic cholecystectomy 


A. Bubnys, L. Noreika, D. Ribokas, G. Brimas. G. Simutis, 
J. Umbrasas and V. Lipnickas Clinic of Abdominal Surgery, 
Vilnius University Santariskiu Hospital, Santariskiu 2, 2600 
Vilnius, Lithuania 


Aim: To evaluate the results of laparoscopic cholecystectomy (LC) in the 
5 years period. 

Patients and methods: First LC in Lithuania was performed at our clinic 
in December 1992 and introduced for treatment of patients with symp- 
tomatic gallbladder disease. From December 1992 to December 1997 LC 
was performed in 2282 patients. Mean age 50-1 years (ranged from j4 to 
88 years) among 1973 women and 309 men. 226 (5-5 per cent) of the 
cases were patients with acute cholecystitis, 

Results: Conversion to open cholecystectomy (OC) was necessary in 
77 patients (3-3 per cent). Operative complications occurred in 12 (0-5 
per cent) patients: CBD lesions — in 10 (0-44 per cent) patients, bleed- 
ing from a. cystica ~ 2 (0-09 per cent) patients. In six patients CBD 
injuries were recognized at the time of operation and after conversion 
to OC primary ductal repair was performed. In case of bleeding from a. 
cystica conversion te OC and ligation were performed. Postoperative 
complications occurred in 64 (2-8 per cent) patients: a) local infection 


~ in 39 (1-7 per cent) patients (subhepatic abscess - 10, phlegmona of 


the abdominal wall - 1, wound infection — 28), in three cases subhep- 
atic abscess was successfully drained by ultrasound guided percutancus 
approach: b) bile leakage ~ in 21 (0-9 per cent) patients: c) haemoperi- 
toneum because of the bleeding: — from the abdominal wall at the tro- 
car insertion site — in two patients: from a. cystica — one patient: d) 
obstructive jaundice due to stone in CBD — in 2 patients (endoscopic 
sphincterotomy and stone extraction was performed). There were 3| 
reoperations due to complications: 18 faparotomies and 13 relaparo- 
scopies. Two patients (75 and 87 years old) died after LC -~ mortality 
0-09 per cent. 

Conclusions: To prevent iatrogenic CBD injuries correct preparation with 
a Clear identification of the anatomic structures is essential, Relaparoscopy 
and ultrasound guided percutaneus drainage can be successfully used in 
the treatment of complications after LC. 


Transinguinal diagnostic laparoscopy to evaluate presence of 
contralateral hernia in children 


R. Clavería, X. Feliu, P. Besora, E. Fernandez-Sallent, J. Camps, 
E. Macarulla, J.M. Abad, H. Basas and H. Hassan Department 
of Surgery. Hospital General d'Igualada. P. Verdaguer 128, 
08700 Igualada, Barcelona. Spain 


Introduction: The incidence of indirect inguinal hernia in infants is about 
five per cent but the presence of contralateral patent processus vaginalis 
(PPV) is as high as 80 per cent and only 10 per cent of the patients 
evolve into a hernia. 

The highest incidence of PPV is found in the first months and decrease 
until two years old. 

Advances in laparoscopic instrumentation have permitted new applica- 
tions in abdominal surgery. 

Transinguinal diagnostic laparoscopy can be used to identify the pres- 
ence of an indirect hernia. 

Materials and methods: We described the technique that we used to con- 
tralateral inguinal exploration during the inguinal herniorraphy. 

A 3mm Port is placed into the hernia sac and fixed with a vessel 
loop.5-6 mm Hg pressure in Trendelembourg position, 30° laparoscope is 
inserted through the port and the contralateral side is evaluated. Takes no 
more than 3 minutes of surgery time. 

Only if the evaluation is positive a contralateral repair is performed. 
Results: Since 1996 we have used this procedure in all the children where 
we suspected a contralateral hernia with good results. 

Conclusions: 1) Laparoscopic evaluation of the contralateral side via the 
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open hernia sac is quick, safe and effective: 2) The operating time is 
low: 
à} Transinguinal diagnostic laparoscopy may benefit the children with a 
suspected contralateral hernia and permit to repair during the same oper- 
ation. 


Laparoscopic cardiomyotomy with anterior fundoplication for 
esophageal achalasia and postoperative manometric assessment 


r ae ae i igh eee ae D 3 ng ; . 
Z. Hajdu . S. Kathy’. 1. Kósa“ and Gy.G. Kiss? Department of 
Surgery and 2nd Department of Internal Medicine”, K enezy 
Teaching Hospital of Med. Univ. School, Debrecen, Hungary 


Aim: The laparoscopic cardiomyotomy with anterior fundoplication 
(Heller-Dor procedure) is accepted for treatment of esophageal achalasia. 
The aim of our study was to evaluate the effect of Heller's cardiomy- 
atomy with Dor fundoplication on the basis of our experiences and posi- 
operalive manomictric investigations. 

Methods: Between December 1994 and December 1997, 19 patients with 
esophageal achalasia underwent laparoscopic Hellers operation with 
Dor’s antireflux procedures. In three patients endoscopic dilatation was 
tried previously. Preoperative assessment involved clinical, radiological, 
endoscopic and manometric investigations. In all patients postoperative 
clinical examinations and routine manometry were performed six months 
later. 

Results; Operation time was 35-90 (mean 55°). All patients were free 
from dysphagia and regurgitation during the follow-up period. Conversion 
to laparotomy was not required. There was one esophagus perforation 
requiring reoperation. Postoperative manometry in all the patients showed 
a decreased lower esophageal sphincter pressure (mean 12-8 Hgmm). 
Three of 19 patients had a normal esophageal peristalsis and 16 of 19 had 
hypomotility six months later. 

Conclusion: Based on the obtained results which compare well with those 
of the literature, it could be concluded that cardiomyotomy with Dor fun- 
doplication through a laparoscopic approach leads to good functional 
results and seems effective in treating esophageal achalasia. 


Endoscopic resection of epiphrenic esophageal diverticula 


T. Horbach, T. Reck, C. Schneider, F. Kéckerling and 
W. Hohenberger Department of Surgery, University Hospitals, 
Krankenhausstr, 23, D-91054 Eerlangen, Germany 


Epiphrenic diverticula of the esophagus are rare findings in comparison to 
pharyngoesophageal diverticula. The epiphrenic diverticula are mostly 
seen in younger patients and are accompanied with symptoms like regur- 
gitalion, mediastinal and pleural inflammation or abscesses and 
esophageal motility disorders. 

The established surgical treatment of epiphrenic diverticula is anterolat- 
eral thoracotomy and open resection. This method goes along with severe 
morbidity for the patient (pulmonal complications, intercostal neuralgia, 
prolonged total parenteral nutrition, etc.). 

A combined endoluminal and endocavital endoscopic operation to our 
opinion seems to be a more recent minimally invasive technique. During 
this procedure we localize the diverticulum intraoperatively with a flex- 
ible endoscope which also works as an esophageal splint and allows 
continuous endoluminal control of the margins of resection. A thoraco- 
scopic access is used to facilitate the dissection of the diverticulum 
using a harmonic scalpel and to resect the diverticulum with an endo- 
stapler. 

A naso-gastro-jejunal triple-lumen-tube positioned intraoperatively 
under endoscopic guidance allows continuous gastral decompression and 
early postoperative jejunal feeding, Total parenteral nutrition with all its 
complications and costs is made unnecessary. 

Technical details of the procedure will be demonstrated as well as the 
perioperative management. 
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Laparascopic transabdominal preperitoneal (TAPP) or total 
extraperitoneal (TEP) inguinal hernia repair 


O. Ibrahim, D. Sezai and A. Osman Ankara Mevki Asker 
Hasianesi Genel Cerrahi Servisi Cankirt Cad., Diskapi-Ankara 
COL00 Türkiye 


Aim of study: If we operate on inguinal hernia with a laparoscopic pro- 
cedure. we have gat two approaches for its repair. First is Trans 
Abdominal Preperitoneal approach (TAPP) and second is Total Extra- 
peritoneal (TEP) one. We think that some objective criterias must be used 
to decide which approach is suitable. 

Patients and methods: 120 patients treated by laparoscopic inguinal her- 
mia repair between November 1994 and March 1997, Last 100 cases were 
included in this study. Patients mean age was 30 (16-77). all were male. 
Hernias classified according to Nyhus classification. TAPP carried out in 
* patients and TEP in 22 patients. Conversion to open procedure for two 
patenis ocluded due to adhesion relating to previous abdominal operation. 
Phere was bilateral hermias in 19 of 100 patients. 11 of them were known 
preoperatively and ewht of them were recognized in the course of TAPP 
laparoscopic hernia repair (14-8 per cent). Polypropylene mesh was used 
to reinforce for abdominal wall defect, and fixed by stapler. 

Summary of results: Some minor complications such as scrotal echy- 
mosis, haematomas resolved spontaneously. Scrotal seromas were aspi- 
rated percutenously. Two port entrance wound infection were improved 
by dressings. Complications as ileus. subileus. and fistula were not seen. 
After bilateral TEP repair, Meralgia Paresthetica was seen on left thigh 
und improved three months later. 

Conclusions: We need to choose an approach according to hernia type 
and patients anatomy. We preter the TAPP way to TAP for four con- 


enter peritoneal cavity. 

We think that these criterias have to be determined exactly and could 
fe standardized with a number of studies of laparoscopic approach tech- 
MHYUES, 


The endoscopic preperitoneal inguinal hernia repair (TEP) 


JM. Ramon, X. Carulla, A. Serrano, J. Roura, J. Castillo. 
J. Solsona and J.M. Sanchez Ortega Hospital Universitari del 
mar de Barcelona, Pg. Maritim. 25-29, 08003 Barcelona 


Aum of the study: The endoscopic preperitoneal hemma-plasty (TEP). des- 
cabed in 1993 by MeKernan, combine the herniaplasty preperitoneal of 
Nyhus results with the advantages of the less invasive surgery. avoiding 
with that the risks of the transperitoneal laparoscopic access (TAPP), 

We analyse our experience with the TEP technique in the treatment of 
inguino-crurals hernias. 
Materials and metheds: From November 1995 to December 1997. per- 
formed a total of 81 hemioplasties in 60 patients, 18 (30 per cent) of 
tbem by recidiva and 21 (35 per cent) bilaterals. The technique consisted 
in the placing of a 12x8em PROLENE mesh closing the myopectineo 
hele at preperitoneal ievel, fixed by helicosuture and under regional anes- 
thesia. 
Summary of results: Those series included 55 (91-6 per cent) men and 5 
(#4 per cent) women, with an average age of 43-6 years (between 28 and 
8"). The operatory time was 37 minutes (20-90) for unilaterals and 63 
minutes (40-90) for bilaterals. The only intraoperatory complication was 
the peritoneal puncture in H (13-5 per cent) patients. that forced to prac- 
tise 7 {h} per cent: reconversions (5 by Nyhus and 2 by TAPP). 
Pestoperatory complications were 5 (8 per cent) seromas and | (1-6 per 
cent} recurrent hernia. The hospital stay was of about 1-6 days (1-4). 
Conclusions: The TE? technique is a safe process and with an acceptable 
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technical complexity, that allows under regional anesthesia the repair of 
all types oF hernias. The morbidity and recurrent hernia rates are compa- 
rable with conventional hernioplasty. 


Anatomy of biliary ducts and blood supply as a risk factor of the 
laparoscopic cholecystectomy 


S. Rudzki and M. Jesipowiez First Department of General and 
Transplant Surgery of Medical University in Lublin, Poland. & 
Jaczewskiego Street 


Common hillary duct lying most superficially in hepato-duodenal figament 
structure is easily accessible in surgery for cholelithiasis. It constitutes the 
basis of Calot’s triangle ~ the area so individual that it can only be com- 
pared to a fingerprint. Laparoscopic cholecystectomy (Leh) in early 
period increased the number of biliary duct (b.d.) injury. The authors per- 
formed SO resin casts of the liver extra- and intrahepatic b.d. and arteries 
in order to find the critical points in the anatomy and vascularization of 
extrahepatic b.d. As for the anatomy of b.d. there are two dangerous 
points: atypical bifurcation of hepatic ducts and long and very narrow 
common bd. In the first point cvstic duct situated close to vesicularis 
artery may be reason of its injury. In the second point overstretching of 
cystic duct may be the cause of ¢.b.d. injury. that is the most common 
reason for injury (three cases). We found that the origin of cystic artery 
and its running was externally atypical in two cases. Analysing blood sup- 
ply of common hepatic and bad. we found one case where its vasculariza- 
tion was extremely dependent on cystic artery. In four cases cyste duct 
was running close to common hepatic duct anaslomosing with it very low, 
Dissecting cystic duct on a long part of its length can cause injury t0 
blood supply of the lateral wall of common hepatic duct and result in 
necrosis with early bile leakage or late stricture. As well as using electro- 
cautery in the region of hepato-duodena!l ligament close to the common 
bile duct may often lead to the injury of the blood vessels of the duct 
which may result in the lack of blood supply and consequently in necro- 
sis with leakage of bile or in inflammatory infiltration changes in the mid- 
die part of the duct which can result in mild jaundice. So in our examina- 
uon, 20 per cent of cases showed extremely atypical anatomy crealing 
possibilities for Leh. complications. 


Safety of laparoscopic cholecystectomy in patients with relative 
contraindications 


Iv. Tzvetkov, V. Dimitrova, N, Hinkov. K. Ignatov and 
R. Gaidarski Clinic General Surgery, University Hospital, 
S G. Kochev’ Street, Pleven — 5800, Bulgaria 


The safety of laparoscopic cholecystectomy in patients with relative con- 
traindications (acute cholecystitis. gallstone pancreatitis and choledo- 
cholisthtasis) was evaluated in a four-year retrospective review. The 
study was organized as results of three groups were compared. First 
group was of 130 patients with relative contraindications for laparoscopic 
cholecystectomy (LC). The second group was of 240 LC in patients with 
conventional cholecystecomy and indications for operation were the sume 
us for the first group. Operations done between January 1992 to 
September 1997 were included in the study. Patients were followed up 
three months to four years after operation. We found one lesion of com- 
mon bile duct in first group ~ 6-76 per cent. No postoperative hernias or 
late complications were found. Conversion of LC in the second group 
was done in nine cases ~ 2-6 per cent. Intraoperative lesion of common 
bile duct was found in one case. The patient was reoperated five days 
after the first operation. We had no mortality or other serious complica- 
tions in this group. No post-operative hernias or late complications were 
found. In the third group intraoperative lesions of common bile duct were 
registered in two cases ~ 0-75 per cent. Reoperations due to different 
reasons were done in five cases ~ 0-3 per cent. Postoperative compliva- 
tions and hernias six months after operation were found in four patients. 
Laparoscopic cholecystectomy in patients with relative contraindications 
Was a safe procedure. Results showed that convertion rate. lesions of 
common bile duct or other late complications were not much more as in 
patients with no contraindications. 
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Symptomatic relief following laparoscopic Nissen fundoplication 
~ does it last? | 


M.K. Lingam and G. Bell Department of Surgery, Inverclyde 
Royal Infirmary, Greenock, Scotland 


Early experience suggested that laparoscopic fundoplication was effective. 
The need for longer term follow-up was apparent. Forty patients (mean 
age 55, range 25-74) underwent laparoscopic Nissen fundoplication by a 
single surgeon from January 1992 to June 1996. Mean operating time was 
156 mins (range 40-270 mins) and mean hospital stay was 6.5 days 
(range 4-18}, Mean length of follow-up was 25-2 months (range 4-54 
months). Six procedures were converted to open and seven included con- 
current laparoscopic cholecystectomy. Thirteen patients experienced some 
dysphagia during the post-operative period which was usually mid: seven 
of these 13 settled spontaneously and the others responded to single 
bougienage. 25 patients had an excellent sustained response being entirely 
symptom-free at latest review (mean 25-3 months, range 5-50 months). 11 
had mild residual symptoms, the most prevalent of which was dysphagia. 
Four subsequently suffered reflux symptoms requiring medication at latest 
review. Two of these enjoyed symptomatic relief six and 14 months 
symptom-free prior te recurrence of their symptoms. This study shows 
that it is possible to achieve complete and lasting relief from reflux symp- 
toms with laparoscopic Nissen fundoplication. 
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Prognostic value of the Dukes classification for adenocarcinoma 
of the stomach 


P. Aurello, G. Ramacciato, F D'Angelo, C. Cicchini and 
A. Napolillo First Department of Surgery, University of Rome 
‘La Sapienza’, Viale del Policlinico, 155 00161 Rome, Italy 


The aim of this study is to explain whether the classifications accord- 
ing to Dukes and Astler-Coller are helpful also ın the management of 
gastnic carcinoma. Dunng the period from 1983 to 1993, 438 consect- 
uve patients affected by gastric cancer underwent curative surgical 
treatment at I Department of Surgery of the University of Rome ‘La 
Sapienza’. Each tumour has been staged according to Dukes, Astler- 
Coller’s, TNM-UICC (3rd Ed - 1987) classifications on the basis of 
histopethological features. The level of lymph node metastases has been 
evaluated according to the general rules for gastmc cancer by the 
Japanese Research Society for Gastric Cancer. The five-year survival 
rate (sr) has been determined according to the Kaplan-Meier method 
All observed data were analysed by means of the chi-square test. 
Results were considered statistically significant at P< 05. The follow- 
up has been carned out on 406 patients. For each class of the Dukes, 
Astler-Coller and TNM-UICC classifications cumulative five-year s.r. 
were determined and compared The five-year s.r. was 96 4 per cent in 
the Dukes A, 84 5 per cent in stage B, and 32-5 per cent ın stage C In 
the Astier-Coller’s system the five-year s.r. was: 100 per cent in A, 96 
per cent in Bl, 84-5 per cent in B2, 45-8 per cent ın Cl, and 27-7% in 
C2. In the TNM-UICC staging the five-year sr was’ 96-8 per cent in 
IA, 91-5 per cent in IB, 68-9 per cent in Il, 44-1 per cent in INA, 18-2 
per cent in IIB, and 32 per cent in FV. In the Dukes classifications 
system there was a significant step-wise relationship between tumour 
stage and survival: A vs B P<0 05, B vs C P<0 0001. On the contrary 
the Astler-Coller’s system showed lower correlation between stage and 
survival: A vs BI pns, Bl vs B2 P<0-05, B2 vs Cl P<0-001; Cl vs 
C2 P<0 005 We conclude that the Dukes classtfication is a simple and 
casy staging system with a prognostic value also for patients affected 
by gastric cancer. 


Resalts of open and laparoscopic gastric banding in the 
treatment of severe obesity 


F. Berrevoet, P. Pattyn, S Ulens, UJ. Hesse and 


B. de Hemptinne Department of Surgery, University Hospital 
De Pintelaan 185, 9000 Ghent, Belgium 


The surgical treatment of morbid obesity has become routme clinical 
practice in many centers. Since 1991 several authors have been perform 
ing gastric bending with an adjustable band, because of both mmplicity 
and effectiveness of the technique A laparoscopic approach has obvious 
advantages in the treatment of these patients 

Patients and methods: From August 1995 till September 1997 80 
patients were treated with surgical gastne i R 
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learning curve, but subsequently laparoscopy was intended in every 
patient. All patient had several dietary regimens without success. 
Postoperatively the frequency of adjustment of the bend, weight loss, 
short- and long-term complications and number of reoperations were stud- 
ied. Mean follow-up was 12 months (range 2-26 months) 

Results: A total of 80 procedures were performed, 3 by laparotomy, 73 
laparoscopic and 3 patients had a laparotomy after conversion Mean BMI 
was 45 (range 36 to 57). All patents had at least one adjustment of the 
band (mean 1-3 times) with injection of some physiologic fluid or uro- 
grafine. Vomutng occurred in all patients dumng the first few weeks. 
Complications of total dysphagia for both fluid and food was seen in 18 
patients (216 per cent), in 8 cases a laparoscopic replacement of the 
banding was inevitable, while in two cases a laparotomy had to be per- 
formed with removal of the band. Conservative treatment with removing 
fluid from the band was possible in the other patents Mean hospital stay 
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was 3-3 days (range 2-6 days) Mean weight loss after 1, 6 and 12 
months was 6kg (range 0-11-5kg), 22-3kg (range 0-36kg) and 27kg 
(range 0-60 kg) respectively. 

Conclusion: This preliminary study shows the feasibility and safety of 
laparoscopic gastnc banding with mimmal discomfort after surgery, 
short hospital stay and excellent short- and long-term results concerning 
weight loss. 


Quality of life after gastrectomy for cancer: a quantitative 
analysis 


L. Bruno and F. Montinaro Istituto di Clinica Chirurgica 
Generale e D.C., Università di Firenze, Italy 


Alm: Surgery offers the only possibility of cure for gastric cancer (GC) 
patients Smce longer survivals have recently been achieved, more atten- 
thon should be directed to the relief of symptoms and to the quality of life 
(QOL) In our study, patients were interviewed to assess whether the 
operative procedure was jusufied m terms of QOL. 
Matertals and methods: 73 patents operated on between 1986 and 1996 
and without recurrence of disease after a mmimum follow-up penod of 
six months were studied by usmg a survey examining food tolerance, 
body weight and performance status (PS). Scores were assigned by the 
questioner for each response to express quantitatively the degree of phys- 
ical and social well-being The lower the score, the higher the discrimi- 
nant power to mdicate a good QOL Average scores were calculated and 
statistical analysis was carried out to clanfy whether some clinicopatho- 
logical parameters may influence answers. 

Results: Most patients were consuming a normal diet after operation but 
57-5 per cent (42/73) were unable to tolerate the same volume of food 
Faght out of 22 patients (364 per cent) had lost over 5kg within 2 years 
of surgery and this incidence was 7/16 (43-8 per cent) more than 5 years 
after operation. A lower PS was present in 7/22 (31-8 per cent) and 1/16 
(6-3 per cent) cases, respectively Differences between answers did not 
result statistically significant according to the above mentioned vanables 
and noticeably concerning the type of surgery. 

Conclosions: The outcome after surgery is commonly based on morbidity 
and mortality, but little information is available regarding the QOL which 
is a very important endpoint in patients assessment Our findings suggest 
that most patients surviving radical surgery for GC enjoy a good QOL in 
absence of recurrence. 


Prognostic factors in node-negative gastric cancer 


L. Bruno and F. Montinaro Istituto di Clinica Chirurgica 
Generale e D.C., Universita di Firenze, Italy 


Alm: The presence of lymph node (LN) metastasis closely correlates with 
survival of gastnc cancer (GC) patients Although prognostic value of the 
number and level of invaded LN has been discussed, clmicopathologic 
features and prognostic mdicators of node negative (N--) GC patents have 
not yet been studied 

Material and methods: Between 1986 and 1996, 311/387 GC patents 
underwent surgery ai our Institute (resectability rate. 804 per cent). After 
excluding 18 stump cancers, 105 out of 293 (358 per cent) were ident- 
fied with histologically negative LN by bematoxylm-eomn staining and 
form the basis of our study Patients were stratified accordmg to several 
clinico-demographic and pathologic vanables Dats are expressed as mean 
(sd). Kaplan-Meser survival curves were successrvely compared accord- 
mg to log-rank test. A uni- and multrvariate analysis was then performed 
by using Cox model 

Results: Age of our patients was 66-6 (109) years. The number of dis- 
sected LN was 153 (9 2). The distribution according to depth of invasion 
was Ti 55, T2 28, T3 22. Five-year survival mie for the whole series was 
73 per cent, with a median survival of about 50 months Serosal invasion 
(p 0001), remdual disease (p 0028), nonintestinal type (p 0031) and 
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standard (<25 removed LN) lymphadenectomy (p 0-049) were all inde- 
pendent predictors of survival, 

Conclusions: Our data confirm the good outcome of N-GC patients. The 
prognostic value of serosal invasion, residual disease and histologic type 
has already been discussed. Although it is initially counter-intuitive that 


these patients should benefit from a D2 dissection, our findings seem to 


point out the value of such a lymphadenectomy in that group of 


patients. 


Surgery of gastric lymphoma 


J. Kocik, H. Nottberg, J. Brockmann and N. Senninger 
Department of Surgery, University of Miinster/Germany, 
WaldeverstraBe 1, 48149 Mi linster, Germany 


Introduction: Despite a large number of publications within the last few 
years it is undoubted that many questions concerning Non-Hodgkin- 
Lymphoma of the gastrointestinal tract still have to be answered, 

We present some preliminary results of a prospective multicenter trial 
from Germany. 
Patients and methods: Up to January 1997 data from 403 patients suf- 
fering from the disease were collected from 154 hospitals. Treatment 
included operation on one hand, radiation (depending on stage and grad- 
ing IF 30Gy and f0Gy Boost or 40Gy abdominal bath) and/or 
chemotherapy (CHOP or MCO) on the other hand. 
Results: 99 patients with gastric lymphoma were operated {ratio 
mif=1-3:1, mean age 34-5 years [19-81 years]}. Though all patients under- 
went preoperative upper gastrointestinal endoscopy the diagnosis was 
known in only 61/09 patients at the time of operation. The most frequent 
operative procedure was partial or total gastric resection with or without 
lymphnode dissection. According to the Musshoff classification 38 
patients (38 per cent) were classified stage IE, 36 patients stage HIE (36 
per cent). 13 patients stage H2E (12 per cent). 6 patients stage HIE (7 per 
cent) and stage IVE (7 per cent), In only 46 per cent (46 patients) a cura- 
tive RO-resection could be achieved. Up to now there is no significant dif- 
ference in survival between the operated patients and those who were 
treated by CTX or RTX (logrank test, P=0-64). 
Conclusion: We conclude that at the moment there is no gold standard in 
the therapy of gastric Non-Hodgkin-Lymphoma. 


Vertical banded gastroplasty at more than five years 


E. Marcote, A. Baltasar, R. Martinez, F. Arlandis, R. Bou, 
C. Serra, M. Bengochea and J. Miró ‘Virgen de los Lirios’ 
Hospital. The Surgical Service Alcoy, Alicante. Spain 


Introduction: Some bariatric surgery techniques were hopeful in the short 
term follow up, but failed in the long term due to undesirable side effects 
or by insufficient weight loss. This paper shows our experience with VBG 
(vertical banded gastroplasty) in our first 100 consecutive patients after 
follow up of more than five years. 

Materials and methods: Sixty patients were MO (morbidly obese) with 
BMI (body mass index) (kg/m) between 40-50 and 40 patients were SO 
(superobese) with BMI over 50. Initial weight was 12-565kg (range 
85-223), ideal weight 58-37 kg (range 47-83). excess weight 69-28 kg 
(range 38-161) and BMI 47-86 (range 37-87). 

The original Mason VBG was performed in nine patients. The opera- 
tion was changed to a-V.L.S. (vertical line separation) because of the high 
rate of SLD. (staple-line-discruptions). This modification consisting in 
the complete division of the vertical line using linear staplers and a 
serosal patch. The TA 90 BN stapler. that simplified the operation, was 
used in ten patients. All pouches volumes were inferior to 20 ml. One 
patient died two days after re- stapling due to pulmonary embolism. 
Surgery was required in 25 patients, 25 per cent, due to failure of the 
technique (SLD, dilatation of the pouch, leaks). 

Results: Change in per cent EWL (percentage of excess weight joss) is 
probably the easier and best measure of weight loss. The per cent EWL 
was 54-3 per cent and BMI 33 at five years. Individual results for our MO 
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patients are 27 good and 29 failures, and for SO patients 13 good and 23 
failures. None of the patients who got surgical benefit were able to eat a 
regular diet. Eleven patients (27-5 per cent) were having diets unable to 
eat bread or meat, 11 (27-5 per cent) diets excluding rice and fish, 7 (17-5 
per cent) diets type puree and [1 (27-5 per cent) diets based on sweets. 
Foot intake and quality of life were affected in most patients due to the 
restrictive condition of the operation. We also asked patients about their 
Satisfaction with the technique, and of those who answered, 54 were 
happy (67-5 per cent), HI patients were undecided (13-75 per cent), and 
15 patients (18-75 per cent) considered that the operation was PEA 
and would not recommend it to anyone. 

Discussion: The VBG operation is: 1) safe: 2) reproducible and with an 
easy learning curve but: 3) easily reversible by removing the band: 4) few 
patients had long term complications due to the technique. and 5} the 
stomach is easily studied by x-ray or endoscopy. 

In our experience. VBG has some disadvantages: 1} High reopera- 

ton rate. mainly due to SLD: 2) Quality of life is affected, since 
patients are unable to eat regular food: 3) Weight loss is inadequate, 
The maximum per cent EWL occurs at two years but this loss is not 
generally maintained, as many patients become ‘sweet eaters’ and 
‘Shake drinkers’. 
Conclusions: VBG is a simple and safe technique with low mortality and 
minimal long term complications. The drawbacks are the high reoperation 
and conversion rates, poor weight loss, regaining weight and poor quality 
of life due to the restrictive condition of the band that can be enhanced by 
the use of complex operations. 


The role of extended radical surgery in gastric cancer 


G. Osmanoğlu. A. Bulut, D. Seker, Z. Ergül. 1. Baran, and 
O. Kaya SSK Ankara Hospital, 3rd Clinic of General Surgery, 
Diskapt, Ankara, Turkey 


We define extended radical surgery in gastric cancer as: total gastrec- 
tomy +complete lymph node dissection +local peritoneal implant exci 
sion + splenectomy and distal pancreatectomy. According to some authors, 
radical lymph node dissection added to total gastrectomy increases the 
survival rates. 

in between the years 1991-1997, radical extended surgery had been 
performed to [00 patients (61 male, 39 female) in our clinic. Ages of 
patients differ in between 38-73 (median age, 52). R-2 lymph adenectomy 
had been done in 90 cases and R-3 lymph_ adenectomy had been done to 
rest of patients. The average number of lymph node excised per operation 
was 40. For reconstruction, we had done 33 omega, 40 Roux-en-Y and 27 
Tanner-19 eosophagojejunostomy. The median hospital stay period of 
patients was 10 days. 

The follow up period of patients differs in between one month and six 
years. Since this clinical research is still continuing we can not interpre- 
tate the five-year survival rates and compare our results with the survival 
rates of classical total gastrectomy. But our results seem that extended 
radical surgery gives patient more survival chance. 


Surgery of peptic ulcer in changing times 


C. Tonus, P. Appel, E. Weisenfeld and H. Nier Städtische 
Kliniken Offenbach, Chirurgische Klinik 1, Starkenburgring 66, 
63069 Offenbach, Germany 


Object of the study: Influence of the introduction of Omeprazole on sur- 
gical treatment of peptic ulcers. 

Material: Between 1985 and 1996 485 patients (291 male [60 per cent] 
and 194 female [40 per cent]) (mean age 59 years) underwent a gastro- 
surgical treatment because of peptic ulcer, 29-3 per cent of the patients 
had gastric ulcers (7=142), 70-7 per cent had duodenal ulcers (2=343), In 
all 79-2 per cent of our operations (7=384) were performed under emer- 
gency conditions (56 per cent with perforation, 20 per cent with penetra- 
tion, 24 per cent with bleeding ulcer); only 20-8 per cent were performed 
regular (n=101) 71-8 per cent of the collective had concurrent diseases 
(7=348), 

Results: Between 1985 and 1996 the quantity of operations because of 
peptic ulcers was constant (figure 1) But differentiated — in relation to 
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the years — the number of emergency cases increased and the number of 
¢lectice indications decreased (figure 2) The favourte method of opere- 
tion changed — because of the option of conservative treatment — from 
resective type to local excision The total complication rate was 48 4 per 
cent (n=235), the lethality rate 21 2 per cent (n=103) Correlations could 
be proved between age of the patient, comorbidity, condition under 
which the operation was performed (emergency or elective), hamoglobin 
<8 0 g/dl, size of the ulcer on the one hand and morbidity and lethality 
on the other 

Conclusions: The introduction of Omeprazole changed the nature of oper- 
ative indicahions for complicated ulcers Consequence was an imcreased 
number of emergency cases with nse in morbidity and lethality 
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Nutritional status, dietary habits, eating related symptoms and 
quality of life after total gastrectomy and Roux-en-Y- 
reconstruction 


J Vaqué, S. Sancho Fornos, J. Del Pino, J.L. Ponce, C. Sebastián, 
S. Carceller, P. Yunta and M Meseuguer Department of 
Surgery, University Hospital La Fe, Valencia, Spain 


Total gastrectomy (TG) 1s believed to be followed by serious nutri- 
tional consequences This study was organized to analyse the influence 
of this type of operation on several nutrition vanables and ealing- 
related symptoms 

Thirty-three disease-free patents were evaluated a mean of five years 
after total gastrectomy for cancer The study encompassed nutritional 
assessment by standard anthropometric and biochemical indices, evalua- 
tion of the nutntonal intake based on 24 hour recall, anamnestic analysis 
of postcibal symptoms and syndromes and quality of Life according to the 
Visik and Troid! grading. 

Body weight had declmed progressively unt] the 12th postoperative 
month Had dropped more significantly weight loss in actual body 
weight/usual body weight compared with actual body weight/desirable 
body weight Measured tricipital skmfold, arm muscle circumference and 
arm muscle area bad dropped not significantly less in patients undergoing 
TG 

The pninicipal symptom has been the diarrhoea (625 per cent), that 
improvement significantly to the end of 12 months G27 per cent) The 
episodes of pain or dumping were scarce 

The litte group of patients reported both reduced feelings of hunger 
and appetite Simular conclusions were observed when patients were 
assessed for quality of lfe (see figure below) 

These data suggest that malouttion after TG is relatively mild and that 
this operation causes only a limited impairment of the nutntional state, 
and spares most of the nutntional variables of climcal interest. These find- 
ings argue in favour of TG when clinically indicated without excessive 
concern about postoperative nuintion 
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Laparoscopic ultrasonography reliably visualizes bile duct 
injuries — results ofa blind randomized animal study 


M. Birth, F. Bruckmans, U. Janzen and H.-F. Weiser Firs? 
Department of General, Viszeral- and Thoracic Surgery, 
Diakonie-Hospital, 27342 Rotenburg/Wiimme, Germany 


Aim of the study: Only one third or less of bile duct injuries that occur 
during Laparoscopic Cholecystectomy are detected at the primary opera- 
tion in spite of using intraoperative cholangiography. There is a need for 
investigation other intraoperative diagnostic methods for their possibility 


of detecting bile duct injures like laparoscopic ultrasound. Detection of 


different bile duct injuries by laparoscopic intraoperative ultrasonography 
was evaluated in a blind randomized animal study. 

Materials and methods: Fifty bile duct injuries were created using 
laparoscopic techniques in 23 farmer pigs. The number of the single 
lesions and the order in which the injuries were created was randomly 
assigned. The lesions created were: 1) Partial occlusion by a clip: 2) 
Complete occlusion by a clip, 3) Partial laceration: 4) Transection without 
clips: 3) Transection between clips; 6) Excision between clips. There were 
also cases without lesions. Different types of clips were used. By laparo- 
scopic ultrasound using a flexible probe a screening of the injuries was 
attempted. The study was performed in a blind fashion. 

Summary of results: Complete imaging of the hepatic and common bile 
duct from its bifurcation to the insertion in the duodenum was accom- 
plished in all 23 animals before surgery was done. All eight cases where 
no lesion was performed were recognized correctly, In 48 of 49 cases the 
injury was diagnosed (sensitivity: 98 per cent). One injury was obvious 
without ultrasound. There were 44 exact diagnoses and 12 cases where 
injuries were recognized but could not be differentiated exactly ispeci- 
ficity of 100 per cent overall accuracy of 98-3 per cent). There was only 
one false diagnosis. The different type of clips could also be differenti- 
ated, . 

Conclusions: Laparoscopic ultrasonography can reliably visualize most 
relevant bile duct injuries. A standard for doing the ultrasound examina- 
tion is proposed. Direct and indirect ultrasound signs of bile duct injuries 
are explained, 


Supurative cholangitis in malignant biliary tract obstruction 


T. Coskun, N.A. Kama, Y.N. Yuksek, G. Daglar, M. Ozkirki, 
A.Z. Akat and E. Kesici Ankara Numune Hospital, 4th 
Department of Surgery, Türkiye 


Aim: Cholangitis is a serious and potentially lethal disease particularly in 
the patients with malignant biliary tract obstruction, requiring prompt 
recognition and treatment. Our purpose in this study was to present the 
common characteristics and outcome of the patients with supurative 
cholangitis and to find out the factors that were closely associated with 
development of this serious disease in malignant biliary tract obstruction. 
Patients and method: Between 1992-1997, 62 patients were operated on 
for malignant obstruction of the biliary tract. Of these patients 16 were 
found to have supurative cholangitis at laparotomy. Of the patients with 
cholangitis, 9 were males and 7 were females with a mean age of 62 
(range 42~85 years). The cause of malignant obstruction was gallbladder 
carcinoma in 2 cases, cholangiocarcinoma in 5 cases. and periampullary 
carcinoma in 9 cases. Of these 16 patients. only one had prior operative 
manipulation of the biliary tree (local resection for an ampullary tumour 
six months ago). Twenty-three parameters were analysed to find out the 
risk factors that were associated with development of supurative cholangi- 
tis: a) clinical — age, sex, weight loss, fever, localization of carcinoma. b) 
laboratory ~ hematocrit, white blood count, platelet count. blood urea 
nitrogen. creatinine, albumin, bilirubin, SGOT, SGPT. alkaline phos- 
phatase: c} preoperative ~ hospitalization time, oral intake, nasogastric 
decompression, positive blood cultures, blood transfusion, total parenteral 
nutrition, ERCP and. antibiotic treatment. The chi-square analysis was 
employed for correlation of individual risk factors with cholangitis. 
Stepwise logistic regression analysis was then used to identify indepen- 
dent risk factors. 
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Results: Of the patients with supurative cholangitis, 7 (43-8 per cent) had 
Charcot’s triad of symptoms and | had Reynold’s pentad. Four patients 
(25 per cent} found to have hepatic abscesses at laparotomy. Six of 16 
patients survived postoperatively and were discharged from hospital. while 
9 patients died during the first hospital admission. Death was due to bil- 
lary sepsis in 5. anastomotic leakage in 2. acute renal failure in 1, and 
intra-abdominal hemorrhage and sepsis in | patient. In univariate analy- 
ses. White blood count (P=0-001). fever (P<0-01), ERCP (P<0-01), biliru- 
bin level (P<0-01), preoperative positive blood culture (P<0)-O1), and pre- 
operative hospitalization time (P<0-05) were found to have a significant 
correlation with the development of cholangitis. Multivariate analysis 
revealed that only bilirubin level, fever and ERCP were independently 
associated with supurative cholangitis, 

Conclusion: The results of this study have shown that fever, high serum 
bilirubin level and ERCP performed in the preoperative period were inde- 
pendently associated with supurative cholangitis in malignant obstruction 
of the biliary tree. Since the development of cholangitis was highly lethal 
in malignant obstruction, identification of these risk factors may be worth- 
while in the early diagnosis and treatment of the disease, and in prolon- 
gation of life. 


latrogenic bile duct injuries — aetiology, surgical approach, 
prognosis 


S. Kilicturgay, H. Bilgel and Y. Özen Uludağ University 
Medical School, Department of Surgery, 16059 Bursa, Turkey 


Aim: The aim of this study was to analyse the factors affecting the suc- 
cess of the surgical correction of iatrogenic bile duct injuries (BDI). 

Materials and methods: During a nine year period (1988-1997) 36 
patients with iatrogenic bile duct injuries were reoperated in our center. 
25 of them were female and the median age was 41-7 years. At admission 
3 patients had biliary fistula, 2 patients were septic and had secondary bil- 
iary cirrhosis and the rest had obstructive jaundice with cholangitis. The 
surgical procedures causing IBDI were cholecystectomy (17 elective, 7 
emergency. 5 laparoscopic) in 29 (80-5 per cent), subtotal gastric resection 
in 4 (8-4 per cent), hydatid cystectomy in 3 (8-4 per cent) and repair of 
blunt liver injury in one (2-7 per cent) patient. IBDI were corrected by 
primary common bile duct repair in 5, choledochocholedochostomy in L 
choledochoduodenostomy in 9, choledochojejunostomy in 5, hepaticoje- 


junostomy m 17 patients. 


Results: 5 patients (14-7 per cent) had biliary stricture within 4-36 
months 4 of whom were reoperated (hepaticojejunostomy) and one under- 
went balloon dilation. Two of these hepaticojejunostomy patients had 
recurrent biliary stricture and needed balloon dilation. The mortality and 
morbidity rates in this series were 8-3 per cent (3 patients) and 30-5 per 
cent (11 patients), respectively. The two most important factors affecting 
mortality and morbidity were the delay in referral and the degree of liver 
mury. 

Conclusion: IBDI have a high mortality and morbidity rates. Therefore 
these patients must be referred early to a center experienced in hepato- 
bHiary surgery, 


Mirizzi Syndrome — type H 


A. Kitanovic, R. Djordjevic, M. Miladinovic, M. Smijkovic, 
V. Kulic, M. Gajic and D. Stankovic Health Centre Krusevac, 
Department of Surgery, Krusevac, Yugoslavia 


This work presents our experience in surgical treatment of obstructive 
icterus which is caused by the calculus compression from the gallbladder 
on the hepaticohcoledochus or by prolapse of calculus through the bilio- 
biliaris fistula. 

In the period between 1992-1997, 16 patients have been operated, and 
a type Il of Mirizzi syndrome was found present. A compression was 
found in 10 patients, and a bilio-biliaris fistula in 6. Analysing the clini- 
cal picture, the anamnestics data have been examined, the diagnostic pro- 
cedures, the surgical procedure and postoperative complications. 
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Oral Presentations- Biliary Tract 


In all patients, a moderate bilirubmemia has been found, of an mter- 
muttent type. By the ultrasound exammation a huge calculosis has been 
found. The icterus without bilio-biliaris fistula, were solved by cholecys 
tectomy, 7 cases by partial, and 3 cases by complete cholecystectomy. 
With biho-bilians fistula 3 were solved by Roux-en-Y hepaticojeysunos- 
tomy, and 3 by a suture of existing defect with a T tube According to 
sex, there were 13 women and 3 men, according to age most of them 
were in their WII decade The average length of bosprtalization was 10 
days From the postoperative complications we had 3 wound infections 

In operations for obstructrve icterus it 18 necessary to take mto consid- 
eration before and intraoperatively the possbility of an existence of 
Mirizm syndrome and especially when it 1 impossible to separate hepato- 
duodenal ligament from the gallbladder. Cholecystomy and extraction of 
calculus make the operation camer and contribute to easier solution of the 
problem with decrease in intraoperative complications. 


Intrahepatic sclerosing cholangitis 


E. Montalvdé, A. Vazquez, E. Artigues, F. Peiró, A. Alberola, 
MJ Garcia-Coret, R. Fabra and R. Trullenque Service of 
General and Digestive Surgery, Valencia University General 
Hospital, Valencia, Spain 


Aim of the study: Sclerosing cholangits (SC) 1s diagnosed by cholan- 
giography and histology, as the clinical manifestations and laboratory 
parameters are nonspecific We report a case of SC of the left intrahepatic 
duct, and comment on the preoperative diagnosis and surgical manage- 
ment 

Clinical case: A 69-year-old male was admitted with occasional right 
hypochondrial colic pain. The clinical, laboratory and radiological stud- 
ies were unrevealing Abdominal CT and echography showed hep- 
atomegaly, with dilatation of the left intrahepatic biliary tract containing 
echogenic images. The right intra- and extrahepatic biliary tract showed 
no dilatation or pathology The gallbladder was free of stones. 
Transpenetohepatic puncture of the left intrahepatic biliary tract yielded 
thick bile; the bactenological and cytological studies were negative. A 
decrease in caliber of the left intrabepnc biliary tract was noted on day 
3, with the presence of stenosis of pon-tumoral appearance. MR cholan- 
giography showed a slightly rosary-like image that was very apparent in 
the left intrahepatic biliary tract region. With the diagnosis of stenosis 
of the left mtrahepatic biliary duct and intrahepatic lithiasis, surgery was 
performed The left liver lobe was slightly indurated, the macroscopic 
appearance being otherwise normal Intraoperative cholangiography 
showed a normal biliary tree without contrast passage into the left intre- 
bepanc duct A left lrver lobectomy and cholecystectomy were per- 
formed. The surgical piece presented a dilatation of the left intrahepatic 
biliary tract, which contained stones and presented penductal fibrosis. 
The histological diagnosis was SC 

Conclusions: SC mvolves inflammation, fibrosis and gradual destruction 
of the intra- and extrahepatic biliary ducts, the latter are affected ın 87 per 
cent of cases, while in 11 per cent and 2 per cent only the mire- and 
extrahepatic ducts are respectively involved The rare presentation of our 
case (SC linmted to n small portion of the mtrahepatic bile duct) led to the 
differential chagnosis between primary mirabepatic lithiasis and repeat 
cholangitis and $C 


Surgical management of symptomatic biliary lithiasis during the 
third trimester of pregnancy 


Th. Montariol, N. Bataille, P. Sebe, G. Candelier, P. Julienne and 
F., Chleq Centre Hospitalier 78105 Saint Germain en Laye, 
France 


In the past two years 1996 and 1997, 240 patients with biliary lithiasis 
were operated in the department of surgery and 4375 pregnant women 
came to delivery in the department of obstetrics. During this tme, we had 
to operate six patents with complicated biliary lithiasis durmg the third 
mmester of pregnancy. 
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They were 17 to 34 years old (mean age 24-8), between 26 and 33 
weeks of gestation, had non resolutive biliary colic and ultrasonographic 
gallstones Two of them had acute pancreatis with an enlarged common 
bile duct (CBD) and increased serum amylase Open cholecystectomy was 
performed without cholangiography m all patients Two had preoperative 
endoscopic sonography confirming a free CBD Choledocotomy with 
extraction of CBD stones and T-tube dramage was performed m the two 
patients with pancreatitis All six patents recovered without surgical com- 
plication. One went m preterm labour 12 hours after operation and five 
went to term. All delrvered healthy infants 

According to the literature, complicated biliary litmasis 1s not uncom- 
mon during pregnancy and biliary pancreatitis 1s associated with a high 
rate of maternal mortality and/or fetal loss Recent reports of open or 
laparoscopic cholecystectomy have demonstrated a favourable outcome 
during the second tnmesier When biliary lithiasis becomes symptomatic 
during the third trimester, our experience leads us, for the same reasons, 
to propose early open cholecystectomy to avoid complications of CBD 
stones 

Early cholecystectomy 13 a safe procedure m petients with symptomatic 
biliary lithiasis during the third tnmester of pregnancy 


Recurrence rate of common bile duct stones ts higher after 
endoscopic sphincterotomy than after common bile duct 
exploration in patients below 60 years of age: a longterm follow- 
up stay 


A.G Peppelenbosch, A.H.J. Naber* and H. van Goor 
Department of Surgery and Gastro-Enterology*, University 
Hospital Nijmegen, The Netherlands 


There is a tendency to treat patents with common bile duct stones 
younger than 60 years by endoscopic sphincterotomy and stone removal 
instead of surgical common bile duct exploranon Longterm complica- 
tions, in particular stone recurrence, after sphincterotomy in these patients 
are unknown. We studied retrospectively all patients below the age of 60 
years who underwent endoscopic sphincterotomy (ES) or common bile 
duct exploration (CE) between 1978 and 1988 for common bile duct 
stones, focusing on eariy and late complicahons In this penod 132 
patients were treated, 55 by CE and 77 by ES. Follow-up was complete in 
83 per cent of patients Mean (s.d.) follow-up was 11 (4) years m both 
groups of patients. Both groups were comparable in age, sex ratio and 
preoperative morbidity Two patients (4 per cent) died after CE, zero (0 
per cent) after ES. Early complications occurred m 22 per cent and 18 per 
cent after CE and ES, respectively (P=n.s.). Duct clearance, as visualized 
by cholangiography, was achieved m 93 per cent after CE and in only 66 
pec cent after ES. In patients without duct clearance, spontaneous flow- 
down of stones was expected Longterm evaluation revealed 2 per cent of 
patents with cholangitis and 2 per cent of patients with common bile duct 
stenosis after ES, whereas this percentage was 0 per cent in the CE group 
Three years after operation, one of the 44 (2 per cent) patients in the CE 
group had recurrent stones, in contrast to 12 of 63 (19 per cent) patents 
after ES (P05) Stones recurred on average five years after ES and 
were all removed by (re}sphincterotomy Stone recurrence was not due to 
mcomplete duct clearance at the mitial procedure. 

It 18 concluded that treatment of common bile duct stones by endo- 
scopic sphincterotomy m patients below 60 years of age, is associated 
with a higher meidence of stone recurrence in companson with treatment 
by surgical common bile duct exploration 


Surgical treatment of benign billary obstructive jaundices 


P. Poves, M. Borrego, P. Yunta, J. Del Pino, C. Herrera, 

J. Silvestre, C. Sebastian and S. Sancho-Fornos Servicio de 
Cirugia General I. Hospital Universitario ‘La Fe’, Av. Campanar 
21, 460009 Valencia, Spain 


In patients with symptomatic benign biliary obstructive jaundices, the 
management has been controversial since the introduction of endoscopic 
retrograde cholangiopancreatography 


Br. J Surg, Vol. 85, Suppl 2. July 1998 





Saturday 20 dune 


Aim: The aim of this study was to evaluate the treatment of choice that 
include however other surgical options. 

Material and methods: We analysed in a retrospective study the acuol- 
ogy and the surgical techniques of 266 patients with benign biliar obstruc- 
tion. Between [989 and 1996 we had treated 210 cases of secondary 
choledocholistiasis (78-94 per cen), 16 cases of residual choledocholi- 
stiasis (@-1 per cent}, 2 cases of primary choledocholistiasis (0-74 per 
cent}, 13 cases postoperative strictures (4-88 per cent), l1 cases of chronic 
papilitis (443 per cent), 3 cases of hydatic cyst (1-12 per cent) and 7 
cases of chronic pancreatitis (2-63 per cent). 

Results: One hundred and fifty underwent T-Kehr drainage (46-39 per 
cent), We have perférmed 77 biliary anastomosis: 60 choledochoduo- 
denostomies (22-5 percent) and 17 hepaticojejunostomies (6-39 per cent). 
We had operated 13 sphincterectomies by duodenostomy (4-88 per cent) 
and 26 were performed by endoscopic retrograde cholangiopancreatogra- 
phy (ERCP). 

Conclusions: Our experience indicates that laparotomy could have been 
avoided in many cases if ERCP could have been performed sooner. It 
may be in selected patients the initial surgical option for decompression in 
the cases of benign biliary obstructive jaundices, that make possible the 
placement of successful endoscopic endoprothesis in the biliary duct. 
However bilio-enteric bypass with a Roux-en-Y jejunal loop yields a 
superior postoperative quality of life. We believe there exists a great 
variety of techniques performed in the management and treatment of the 
benign obstructive jaundice. Thus, we have to choose the optimal surgical 
technique. 
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Surgical management of iatrogenic bile duct injuries 


R. Vecchio, F. Palazzo, F. Di Franco, S. Parisi, M. Di Martino 
and F. Latteri Department of Surgery, University of Catania, 
laly 


latrogenic bile duct injuries (BDD are the most challenging complications 
following gallbladder surgery. Treatment options include surgery and, 
recently, interventional endoscopy and radiology. The results of the latter | 
procedures still need to be compared with the surgical ones. We have 
reviewed 36 patients with BDI surgically treated from 1973 to 1997, 
Indications and results of reconstructive surgery have been evaluated 
according to the time of recognition and type of lesion, which have been 
reclassified. 30 patients had their initial surgical repair in our institution, 
whereas 6 patients were referred to us after a previous attempt of repair 
performed elsewhere. In the latter cases a choledocoduodenastomy (4 
patients), an end-to-end biliary-biliary anastomosis (1 patient) and a hepati- 
cojejunostomy (1 patient) were the initial surgical procedures. 
Hepaticojejunostomy was our procedure of choice (performed in 28 cases 
as first attempt and in 1 case after the failure of an end-to-end repair), 
followed by choledotoduodenostomy. 40 operations have been performed 
on 36 patients. Mortality and morbidity rates were 0 and 8-3 per cent. 
respectively, In a median follow-up of 3-5 years, | biliary fistula and 2 
post repair bile strictures were recorded. One patient who first underwent 
an hepaticojejunostomy needed two reoperations consisting of surgical 
dilation of anastomosis and a subsequent cholangiojejunostomy (Longmire 
procedure). One patient who was initially treated with T-tube placement. 
was operated later on with a choledocoduodenostomy for biliary stricture, 
Another patient after an inital end-to-end repair required an hepaticaye- 
junostomy for biliary fistula. Because of its good results in long-term fol- 
low-up, surgery still remains the treatment of choice in most types of BDA | 
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Thoracoscopic management of giant bullous emphysema 


T. De Giacomo, F. Venuta, E.A. Rendina, E. Guarino, 

A.M. Ciccone, P. Jannitelli, M. Moretti, M.T. Aratari and 

G.F. Coloni University of Rome ‘La Sapienza’, Department of 
Thoracte Surgery, Policlinico ‘Umberto 1 Viale Policlinico 
GOIGE, Rome, laly 


indications for theracoscopic treatment of bullous emphysema are identi- 
cal to those for open procedures, but because video-assisted thoracoscopy 
VAT) is less invasive. it can be offered to patients in poor general con- 
dition. previously considered at exvessive risk for thoracotomy. Resection 
of compressive, space occupying, non-functional bullae, allows the re- 


describe our experience in the thoracoscopic approach to severe bullous 
emphysema. During the last five years. 24 patients with severe bullous 
emphysema (23 M and | F) with a mean age of 57 years (range 32 to 76 
years} underwent thoracoscopic bullectomy. Mean preoperative Forced 
expiratory Volume in | second (FEV,) was 32 per cent ranging from [4 
to 63 per cent. VAT was performed with 3 to 4 access ports. Single lunge 
ventiiauion was achieved with a double lumen endotracheal tube. After 
vomplete mobilization of the lung. the bullae were resected using 35 or 
45 mm endoscopic staplers. Bovine pericardial strips were used to buttress 
the staple lines when needed. Parietal pleurectomy was generally per- 
formed while in 3 cases, a thoracoscopic pleural tent was created to pre- 
vent an apical pleural space. Two chest tubes were usually left in place. 
AH patients were extubated at the end of the procedure or shortly there- 
after. No perioperative mortality occurred. Prolonged air-leak >7 days was 
the most frequent complication seen in 9 patients (37-5 per cent). Two 
patients had cardtac arrhythmias and | patient presented with self limiting 
bleeding requiring transfusion. Mean duration of chest drainage was 9 
days trange 4 to 20 days). Mean post-operative hospital stay was 13 days 
ranging from 3 to 25 days. Improvements in FEV,. although modest, 
reached statistical significance as did decreases in residual volumes (RV). 
Clinical improvement was evident in all patients. Six patients were receiv- 
‘ag oxygen before operation. Four of these were able to discontinue OXY- 
gen therapy completely and the remaining 2? were able to reduce their 
oxygen need. In conclusion. thoracoscopic approach to severe bullous 
emphysema is safe and effective. This less invasive approach. an alterna- 
uve to thoracotomy. can be offered also to compromized patients with 
satisfactory results and acceptable rate of complications. 


Value of rethymectomy in myasthenia gravis 


E. Espin, J.M, Ponseti, J.L. Sanchez, C. Vicens and M. Armengol 
Myasthenia Gravis Unit, Department of Surgery, Hospital 
General Universitario Vall d'Hebron. Universidad Autonoma de 
Barcelona, Spain. 


Myasthenia gravis is a neuromuscular autoimmune disease, in which the 
thymus gland is thought to play a central role in the pathogenesis. 
Thymectomy is now the standard therapy. Surgical-anatomic studies indi- 
cate that thymic tissue is widely distributed in the neck and anterior medi- 
asuinum, with microscopic foci of ectopic thymus in pericapsular medi- 
astinal fat. Persistence of symptoms in patients who have undergone 
previous conventional thymectomy has been attributed to MICTOSCOPIC 
cAymuc remnants. 

Material and methods: Between 1967 and 1995 we have performed 355 
ihymectomies in myasthenic patients, 98 of them with thymoma. The 
results after surgery are: 176 remissions. 108 therapeutical-remissions, 33 
patients remain unchanged, If are worse. There have not been periopera- 
‘ive mortality, but 27 patients eventually died during the entire follow-up 
penod. Reoperations for myasthenia without thymona were done in seven 
patients who had incapacitating weakness after conventional trans-sternal 
operations. All of them were females. younger than 30 years old (H-b 
Osserman class) with histopathological findings of hyperplasia of the thy- 
mus, under treatment with high dose of immunosuppressive therapy (pred- 
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misone, azathioprine. cyclosporine and courses of high-dose immunoglob- 
ulin or plasmapheresis) and more than five years from the previous oper- 
ation. After preoperative preparation with high dose of IGIV, a repeated 
thymectomy was done by median sternotomy with removal of all the 
mediastinal fat. Mediastinal pleura was incised bilaterally from the level 
of the thoracic inlet to the diaphragm and again to the phrenic nerves, 
anterior pericardiophrenic fat. the fatty tissue in the region of the aor- 
topulmonary window deep under the innominate vein. pretracheal fat and 
the superior poles of the thymus between the thymus and the thyroid isth- 
mus. We separated the specimen in seven blocks. All the specimens were 
removed and submitted to the pathologist in marked separate containers 
for microscopical study, Chest tubes were placed bilaterally. 

Results: The microscopical studies demonstrated that six of the seven 
patients had multiple foci of ectopic thymus. There was no perioperative 
mortality but we found higher morbidity. increased operative time. and 
more blood loss than first elective thymectomies. Three patients needed 
blood transfusion. The overall regression of the svmpioms and signs of 
myasthenia in all of our patients was high, with less incidence of crisis 
and decreases of dose of medical treatment needed. but none achieved a 
total remission after three years of repeated thymectomy. 

Conclusions: Rethymectomy in myasthenic patients with poor results 
after intial operation, found ectopic thymic foci in the surrounding adi- 
pose mediastinal tissue in almost all patients. Reoperation in these patients 
improved the results but none achieved a total remission. Our data support 
re-thymectomy in only selected cases. 


Clinical appearance, imaging approach and operative treatment 
of pulmonary sequestration in adults 


S. Eggeling', J. Böttger’, K. Uschinsky”, C. Engelmann” and 
K. Gellert’ ' Department of Surgery, KH Lichtenberg, 
Fanninger Str. 32, 10365 Berlin: "Department of Theracic 
Surgery, FLT, Karower Str. 11, 13125 Berlin 


Pulmonary sequestration (P.S.) is a rare congenital anomaly of lung 
parenchyma (O-15-5 per cent of anomalies of the respiratory tract) that 
consists of a partial or complete separation of lung parenchyma without 
appropriate bronchial and vascular connections. Most of these malforma- 
lions are detected and treated in infancy because of recurrent pulmonary 
infections or solitary masses on chest X-ray. In adults. clinical appearance 
is more variable. Recurrent pneumonia (30 per cent), a hemoptysis (15 per 
cent), chest pain or pleural effusion are the most common symptoms, nev- 
ertheless about 40 per cent of adults with P.S. are asymptomatic. 

Between January 1964 and January 1997 we operated 29 patients with 
P.S. (14 males and 15 females, age range 18-69 years, mean age 39-6 
years). We saw lower lobe (89-6 per cent) and left sided (62 per cent) 
predominancy. intralobar type of P.S. occurred in 65-5 per cent, extralobar 
type in 31 per cent, mixed type in 3-4 per cent (1 patient). A wide variely 
of imaging techniques were used in the diagnosis of P.S. We performed 
chest X-ray in all, CT-scan in 48 per cent, aortography in 27-5 per cent 
and MRI in 10-3 per cent of our patients. In our retrospective series only 
9 cases (31 per cent) were correctly diagnosed before operation. All other 
patients were operated upon because of persisting cystic or bronchiectatic 
findings or under suspicion of malignancy. 

In all cases we found an anomalous systemic artery feeding the P.S., 
most frequently arising from the abdominal or thoracic aorta. We also 
found arterial supply originating from the subclavian artery. from an 
aneurysm of an intercostal artery or a double supply from the internal tho- 
racic artery. Operation consisted of resection of the pathological specimen 
and ligature of the feeding systemic artery. We performed lobectomy in 
26, pneumonectomy in two and typical resection of kefi segment 810 in 
one patient. Postoperative course was uncomplicated in 96-5 per cent. 
After discharge from hospital all symptomatic patients were without any 
complaint. 

P.S. is a very rare, but important disease. Next to complications like 
recurrent infections or haemaptysis an accidental neglect of the anomalous 
systemic artery can be responsible for severe intra- or postoperative bleed- 
ings. We therefore recommend considering the possibility of P.S. in cys- 
tic or tumour-like changes of the lower lobes. 
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Surgical treatment of myasthenia gravis: our experience based 
on 67 cases 


J. Furak. I. Trojan and F. Szôke Albert Szent-Györgyi Medical 
University Department of Surgery, Szeged. Hungary P.O. Box 
464, H-6701 


This paper reports the results of surgery and care of 67 patients treated for 
myasthenia gravis (MG), 

Patients: Between 1980 and 1996, 67 patients were operated on because 
ot MG. The average age was 32-424-6 (19-67) years. As concerns the sex 
distribution we had 50 women and 17 men. The average period between 


the first symptoms and surgery was 2240-6 (0-2-6) years. The severity of 


the disease was classified on the Osserman scale: stage E 9 patients (13-4 
per cent: stage H/A: 35 patients (32-2 per cent) stage H/B: 19 patients 
(28-4 per cent) stage Hl: 4 patients (5-9 per cent). 

Treatment: The indications for surgical treatment of MG were Osserman 
siage | Gif the symptoms did not reduce in response to medication), HA. 
IVB and IH. and thymoma. In all cases, the thymus and the perithymic fat 
issue were removed via a median sternotomy. Histological processing 
indicated no thymoma in 51 patients (76-] per cent), and thymona in 16 
patients (23-9 per cent). In 4 of the 51 MG patients without thymoma (5-9 
per cent}, histology revealed ectopic thymus tissue in the perithymne fat. 
Preoperative plasmapheresis was performed in 5 of the patients in 
Osserman stages H/B or H. and in one case (HFA) during the postopera- 
live period. 

Results: There were ao perioperative deaths. 45 patients (67-2 per cent) 
could be extubated in the operating theatre, and 20 patients (29-8 per cent) 
within 10 hours. In 2 cases Gn stage H/B), the tracheal tube could be 
removed within 48 hours. Control examinations were carried out after 3 
months, 6 months, | year and 5 years, After 3 months. the remission rate 
was 14-6 per cent, the palliation rate was 38-2 per cent: and after 5 years 
these were 31 per cent and 86 per cent. 

Conclusions: In the surgical treatment of MG. we consider it justified to 
carry out thymectomy via a median sternotomy, and removal of the 
pertthymic fat ussue. The reason is. as our findings demonstrate. that the 
periihymic fat ussue may contain ectopic thymus tissue, which ~ if left ~ 
can cause MG symptom recurrence after surgery. Median sternotomy 
appears most suitable for this. 


Early results of pulmonary thromboendarterectomy 


H. Oelert and E. Mayer Department of Cardtothoracte and 
Vascular Surgery, Johannes Gutenberg-University Hospttal, 
Langenbeckstr. 1, 55101 Mainz, Germany 


Objective: Pulmonary thromboendarterectoniy is a potentially curative 
procedure in chronic thromboembolic pulmonary hypertension. Between 
June 1989 and December 1994, 109 consecutive patients underwent 
thromboendarterectomy at our institution. Maltiple changes in the sur- 
gical concept and postoperative management have been implemented 
since January 1995. We report the early results of 45 thromboen- 
darterectomy operations performed between January 19935 and 
September 1997, 

Methods: Forty-five patients (19 females. 26 males: mean age 56 years, 
range 29 to 72 years} were operated using cardiopulmonary bypass. deep 
hypothermia and circulatory arrest periods. Preoperative NYHA func- 
tional class was Hf in 28 and IV in 17 patients. Preoperative pulmonary 
vascular resistance (PVR) and mean pulmonary artery pressure (mPAP) 
were elevated to 10234230 dynes ‘s em” and 5013mmHg respec- 
lively. l 

Results: The mean circulatory arrest time was 37 minutes (range 8 to 72 
minutes). The median duration of postoperative mechanical ventilation 
was 38 hours (range 10 to 390 hours). The in-hospital mortality rate was 
8-8 per cent (4 of 45). In 41 survivors. PVR and mPAP were signifi- 
cantly reduced to 3194143 dynes *s’ cm” (P<0-001) and 26211 mmHg 
(P<O-01}) respectively. Two-dimensional echocardiography = Gi=25) 
revealed a significant improvement of right ventricular fractional shorten- 
ing from 20412 per cent preaperatively to 31+16 per cent postoperatively 
(Pf}-O5). 
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Conclusions: In patients with severe chronic thromboembolic pulmonary 
hypertension, good haemodynamic and symptomatic improvements can be 
achieved by pulmonary thromboendarterectomy. Based on a learning 
curve and by changes of the perioperative management, the operative risk 
can be improved to an acceptable level. 


Indications, results and complications of video-assisted 
thoracoscopic surgery 


S. Suba, T. Laisaar, A. Ives and T. Vooder Department of 
Thoracic Surgery, Tartu University Lung Hospital, Riia str. 167, 
EE2400 Tartu, Estonia 


Aim of the study: Analyse our experience in video-assisted thoracic 


surgery, 
Materials and methods: From January 1996 to December 1997, 173 


patients {106 males and 67 females with mean age of 49 years) underwent 
VATS procedures with non-specific (24). tuberculous (19) or malignant 
pleural effusion (26), disseminated lung diseases (21), encapsulated pleu- 
ral empyema (11) and clotted haemothorax (5), pneumothorax (13), per 
ipheral lung nodules (25), pleural tumours (5), lung tumours (6), medi- 
astinal tumours (6), lung abscess (3), sympathectomy (4), achalasia (11. 
foreign body (1). In 3 cases the final diagnoses were not found out, 
Thoracotomy was necessary ten times for technical reasons and seven 
times for oncological reasons. Thoracotomy in the postoperative period 
was carried out in 4 cases because of persistent air leakage and | case 
developed an abscess in the thoracic wail. | patient died during the oper- 
aon, 
Conclusions: The advantages of video-assisted thoracoscopic surgery for 
patients include minimal operating trauma, reduced if pain, earlier postop- 
erative mobilization. for some indications a shorter hospitalization period 
and required VATS could be performed using local anaesthesia. 


Tracheo-bronchial resections for upper airway stenoses and 
tumours 


Dr. L Trojan. Dr. T. SzOke. Dr. J. Furak Albert Szent-Györgyi 
Medical University, Department of Surgery, H-6701 Szegend, 
P.O. Box 464, Hungary 


Between 1980 and 1994, 61 operations were performed because of lesions 
causing stenoses of the trachea, bifurcation and main-stem bronchi, The 
trachea was resected in 41 cases. Resection was necessitated by post-intu- 
bation or post-tracheotomy stenosis in 39 patients. and by a primary 
tumour of the trachea in 2 cases. Three out of the 31 upper tracheal 
stenoses were associated with a tracheo-oesophageal fistula. In 2 of these, 
closure of the fistula was combined with tracheal resection. In 4 cases, the 
bifurcation was resected because of the tumour. In 15 cases sleeve pul- 
monectomy was carried out, while in 13 and 2 cases. respectively, the 
right hing or the left lung was removed together with the bifurcation, ip | 
case. a complete traumatic rupture of the right main-stem bronchus was 
recognized only in a late stage, and it was necessary to remove the upper 
lobe and to re-anastomose the intermediate bronchus to the bifurcation. | 

Four of the 61 patients died, a surgical mortality of 6-5 per cent. These 
patients had undergone resection for a benign tracheal stenosis in | case, 
resection of the bifurcation in | case, and sleeve pulmonectomy in 3 


ciency. The longest segment removed from the trachea was Sem. The 
anastomoses were sutured with 3-0 absorbable suture material with mter- 
rupted sutures. In | case, an early membrane-like stenosis was excised. In 
a further 2 cases, a 30 per cent stenosis developed in the line of the anas- 
tamosis, and this did not necessitate a re-resection. 

The survival rate following resections for malignant tumours depended 
on the stage and the N status, T,N, tumours had a 5-year survival rate of 
28 per cent. while the T N, tumours survival rate was 10 per cent. With 
a view to preventing the occurrence of anastomotic stenoses in the post- 
operative period, the patients underwent routine bronchoscopy both 2 and 
6 weeks following the operation. 
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Thymectomy for myasthenia gravis: prognostic factors and long 
term follow-up 


F, Venuta, E.A. Rendina, T. De Giacomo, A.M. Ciccone, G, 
Della Rocca, G., Aatonini, E. Guarino, C. Ricci and G.F. Coloni 
University of Rome ‘La Sapienza’, Department of Thoracic 
surgery, Policlinico Umberto L Rome, Italy 


Thymectomy is considered a useful therapeutic option for patients with 
Myasthenia Gravis (MG). We reviewed our 25-year experience with this 
procedure with respect to long term outcome and analysis of prognostic 
factors. Between 1970 and 1996 we performed 218 thymectomies for 
MG. 15 patients were lost to follow up: the remaining 203 (126 females 
and 77 males; mean age 36-2 years) form the object of our study. 56 
patients (27-6 per ceat) had a thymoma. MG was graded according to the 
Osserman classification: 50 stage | (24-6 per cent), 79 stage HA (39 per 
cent). 48 stage HB (23-6 per cent), 20 stage IH (9-9 per cent) and 6 stage 
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IV (3 per cent). Mean duration of symptoms before the Operation was 
[1-9 months {0-5-42 months). AH thymectomies for thymoma were per- 
formed through a median sternotomy; 46 thymectomies for non thymoma- 
tous myasthenia were performed through a standard cervicotomy and the 
other 10] procedures were performed through a partial upper sternal-split- 
ting incision; with this approach the resection could be extended to all the 
perithymic medistinal fat tissue. Operative mortality was 0-99 per cent (2 
patients). Mean hospital stay was 6-4 days (7-9 days before 1980 and 4-8 
after 1980). After a mean follow-up of 119 months (6 to 324 months) 67 
per cent of all patients improved their clinical status (21 per cent without 
medications and asymptomatic: 46 per cent with reduction of medications 
and clinically improved by at least one stage of the Osserman classifica- 
tion). Favourable prognostic factors were lower stage of myasthenia, 
absence of thymoma, younger age and short duration of the disease. 
Thymectomy was effective also in patients with ocular myasthenia gravis. 
Thymectomy presents minimal morbidity and is effective in the manage- 
ment of patients with mysthenia gravis at all stages of the disease, 
Patients with thymoma present a less favourable outcome. 
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Expression of MIB-1 and the retinoblastoma gene product in 
thyroid tumours 


F. Barreiro, J. Cameselle-Teijeiro*, J. Moldes*. R. Conde. 

E. Mena and J. Potel Departments of Surgery and *Pathology. 
Complexo Hospitalario Universitario de Santiago 15701 — 
Santiago, Spain 


Background: MIB-1 is an antibody that reacts with a human nuclear pro- 
liferation-associated antigen (Ki- 67 molecule). which is expressed in all 
cells that are not in the GO phase of the cell cycle. MIB-! expression is 
known to be related with the prognosis of numerous malignancies. 
Alterations of the retinoblastoma (Rb) tumour supressor gene and its 
encoded protein (RbP) have been detected in a variety of neoplasms. The 
aim of this study was to assess the expression of MIB-1 and RbP in sev- 
eral types of f thyroid tumours and to analyse their interrelationships. 
Materials and methods: We evaluated follicular adenomas (FA) (1=5). 
Hirthle cell adenomas (HA) (n=S). papillary carcinomas (PC) (r=3). fol- 
licular carcinomas (FC) (m=5) Hiirthle cell carcinomas (HC) (n=3) 
medullary carcinomas (MC) (7=5) and undifferentiated carcinomas (UC) 
(n=5). The analysis was carried out by the streptavidin-biotin peroxidase 
complex on formalin-fixed paraffin-embedded tissues using monoclonal 
antibodies to MIB- (Immunotech, Marseille. France, 1:20) and human 
RbP (G3-245, BioGenex, San Ramon. CA, U.S.A. 1:200). For each case. 
a percentage of positively staining nuclei for MIB-1 and RbP was 
obtained by visual quantitative assessment of at least 200 neoplastic cells. 
Stromal and lymphoid staining were excluded from the counting process. 
Results: The results (meanztstandard deviation) were: 
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Statistically significant differences for MIB-1] (P=0-006) and RbP 
(P=0-005} were found comparing the several types of thyroid tumours but, 
the MIB-1 
Pearson=()-020, P=0-272). 

Conclusions: These results support the idea that the retinol! asioma gene 
is implicated in different ways in the various types of thyroid tumours. 
However, alterations in the expression of the retinoblastoma protein is not 
related fo the proliferation activity of the thyroid tumours. 

Supported by grants XU GA20802A96 and FIS- 97/0173 Spain. 


Localization studies in patients with primary 
hyperparathyroidism 


Cs. Berezi, G. Lukács and Gy. Balázs /st Department of Surgery 
Medical University School, 4012 Debrecen, P.O. Box 27, Hungary 


A retrospective study was performed to evaluate the effects of different 
preoperative localization techniques in patients with primary hyper- 
parathyroidism (HPT). 

48 patients underwent parathyroidectomy with primary HPT. Pre- 
operative studies were carried out in all patients. Ultrasound (US) exami- 
nation was performed in 27 cases, computed tomography (CT) in 15 
patients, magnetic resonance imaging (MRD in 13 cases, and Technetium- 
99m-sestamibi/Technetium-99m-pertechnetate radionuclide scintigraphy in 
23 patients. 48 initial explorations and 4 reoperations were performed. A 
meticulous bilateral neck exploration was carried out in each patient for 
the identification of the 4 parathyroid glands. If parathyroid adenoma was 
diagnosed by frozen-section, exstirpation was carried out. If diffuse hyper- 
plasia was diagnosed. subtotal parathyroidectomy (3 1/2) was performed. 

28 of 48 patients with primary HPT had a solitary adenoma, and | of 
48 patients had a double adenoma. 18 of 48 patients had diffuse hyper- 
plasia of the parathyroid glands. In one patient the histological examina- 
tion showed parathyroid cancer. 45 of 48 patients (94 per cent) were nor- 
mocalcaemic after parathyroidectomy. One patient underwent early 
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reoperation with removal of an ectopic gland from the mediastinum. 
Persistent HPT occurred in | patient, and recurrent HPT was noted in 2 
patients. In these cases late secondary operations were performed. 
Sensitivity of localization studies in patients with primary HPT in our 
series were the following: US 74 per cent (20 of 27 cases), CT: 73 per 
cent (iT of 15 cases). MRE 40 per cent (6 of 13 cases), radionuclide 
scintigraphy 9} per cent (21 of 23 cases). 

in conclusion. the highest sensitivity rate of the preoperative localization 
techniques were found with the  Technetium-99m-sestamibi/ 
Technetium-99m pertechnetate scanning. The application of this radionuclide 
scinugraphy in combination of bilateral neck exploration can improve the 
cure rate, and decrease the incidence of persistent and recurrent HPT. 


Parathyroidectomy for renal hyperparathyroidism: the 
transplant surgeon's perspective 


D. Bowrev, G. Morris-Stiff, R. Lord and W.A. Jurewicz 
Department of Transplant Sur gery, University Hospital of Wales, 
Cardiff 


Aim: Up to ten per cent of patients receiving renal replacement therapy 
wil require parathyroidectomy for secondary hyperparathyroidism, The 
aun of the current study was to report the management of this condition 
by a regional transplant unit. 

Patients and methods: Between November 1994 and September 1997 
thirty-four patients underwent parathyroidectomy for secondary hyper- 
parathyroidism. The study population consisted of 20 male and 14 female 
patients of median age 41 years (range 10-63). Renal replacement therapy 
was as follows: transplant (n=17), haemodialysis (7=10) and peritoneal 
dialysis (#=5)}. Two patients were pre-dialysis. Twenty seven patients 
underwent subtotal parathyroidectomy and 7 patients had a total para- 
thyroidectomy with re-implantation. 

Results: 


AAAA AAAA AAAA EARE RAAE 
Pre-operative Post-operative Staustical 
Median IQR} Median QR) significance 


MAine nanaraman eiiean ee aar AAA A AAAA, 





Calcium (mmol) AS (2-86-3-25) 239 (219-250 Pet-O5 
Parathormone (pmol/l) 133 (99-30) 34 (0: OF PP) P005 
Alkaline phosphatase (U/ml) 181 (121-237) 103 (63-152) P005 
Symptoms Bone pain (64) 17 (50%) 2 (6%) P<O-05 

Pruritus (%) 9 (36%) 2 (6%)3 P005 
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At a median follow-up time of 12 months (range: 1-33) all patients are 
normolcaecaemic. AH patients with functioning grafts have normal 
parathyroid hormone (PTH) levels however six on haemodialysis have 
mildly elevated PTH (0 per cent vs. 35 per cent, P<0-05). 

Conclusion: Parathyroidectomy is effective in correcting the calcium bio- 
chemistry dysfunction seen in patients with chronic renal failure. Patients 
with renal transplants have a superior outcome compared to those on 
dialysis. 


Diagnostic procedures and surgical treatment for insulinoma 


P. Chirletti, R. Caronna, G. Tamburrano*, M. Mellozzi*, 

A. Bonifacino, P. Sammartino, A. Bovino and V. Stipa Surgical 
Pathology IX, Surgical Clinic 1, *H Endocrinological 
Department, University of Rome ‘La Sapienza’ ~ V. del 
Policlinico, 00161 Rome, Italy 


Aim of the study: In a retrospective study we analysed the efficacy of 
preoperative and intraoperative diagnostic procedures for detecting insuli- 
noma and reviewed the surgical procedure in a series of 30 consecutive 
patients. 

Material and methods: Thirty patients (14 men, 16 women, mean age 
43-7, January 1988-March 1997) underwent preoperative diagnostic pro- 
cedures to localize the insulinoma: ultrasonography (US) in 19, computed 
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tomography (CT) in 23, magnetic resonance imaging (MRI) in 24, selec- 
five angiography in 8, arterial stimulation venous sampling (ASVS) and 
Octreoscas in 21 cases. Most patients (28/30) underwent intraoperative 
ultrasonography. To determine the sensitivity and diagnostic accuracy of 
the preoperative and intraoperative localizing procedures, including surgi- 
eal palpation, we compared these findings with the surgically-proven site 
ef the insulinomas. Twenty-three patients underwent tumour enucleation, 
è distal pancreatic resections and one multiple hepatic biopsies. In the last 
two patients who underwent enucleation of insulinoma of the pancreatic 
head, we protected the resection site with a jejunal loop. 

Results: In 28 (93-3 per cent) of the 30 patients with clinically-suspected 
pancreatic insulinoma the tumour was found at surgery. In one patient 
laparotomy disclosed liver micrometastases without a palpable pancreatic 
neoplasm. In another patient a hyperplastic lymph node had been mis- 
taken for a tumour. Preoperative US, CT, selective angiography and MRI 
sensitivity was respectively 5-2 per cent, 18-1 per cent, 28-5 per cent and 
78-2 per cent. ASVS achieved the best overall preoperative diagnostic 
vesults (sensitivity and diagnostic accuracy 90-4 per cent) whereas 
Octreosean achieved only 68-1 per cent diagnostic accuracy. Surgical pal- 
pation identified 29 of 30 growths: two were false positive results (a cyst 
in the pancreatic head and a lymph node in the tail): therefore yielding 
93-3 per cent diagnostic accuracy. Intraoperative ultrasonography (IOUS) 
localized 26 of 28 tumours (sensitivity 96-1 per cent) with one false posi- 
rive result (diagnostic accuracy 92-8 per cent). Operative mortality was 
3.3 per cent and morbidity 23-3 per cent (26 per cent in the group of 
patients treated with tumour enucleation). 

Conclusions: These findings confirm that no single diagnostic imaging 
modality is reliable for localizing insulinoma. We therefore suggest the 
combined use of MEI. ASVS and IOUS. In our experience what is radio- 
fagically visible may not be palpable: what is radiologically visible and 
palpable may not be the tumour, and tumours may be neither radiologi- 
cally visible nor surgically palpable. ASVS provides particularly useful 
information that helps the surgeon to plan the manual palpation and intra- 
operative ultrasonography. 


Quality control in thyroid surgery: the concept of invasivity 


R. Gruber and J. Schumann Chirurgishche Klinik, St. 
Marienkrankenhaes, Richard Wagner-Str. 14, D-60318 
Frankfurt, Germaay 


is a short, targeted measure less invasive than a prolonged. exploration? In 
what way does routine thyroid surgery do any functional harm to the 
parathyroid glands’? in this self-assessment approach referring to oncoming 
quality control standards, four comparably experienced surgeons working 
with different strategic approaches were given ‘points’ on an ordered scale 
of so-called invasivity’, while doing 100 routine. non-selected. non-ran- 
domized thyroid operations in a clinic with good endocrine surgery experi- 
ence (600-800 thyreid-related operations per year). In a second step, i 
simple invasivily index was made up: We considered: Invasivity score = 
‘points’ x (volume of thyroid pre OP) x L/(volume of thyroid post OP) 
S for sex, with Sel if female or 2 (male). This score was then correlated 
co calcium levels pre- and post operation. 

There was no significant correlation between score and eventual post- 
operative calcium depression. “Invasivity’ did not seem to affect the post- 
operative calcium regulation, 

We propose to discuss the definition of surgical invasivity in the inten- 
tion to postulate goed parametric quality control approaches in endocrine 
surgery. 


~~ 
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Adrenal incidentalomas: criteria for endoscopic removal 


L.A. Michel’. L. de Canniére’, E. Hamoir”. G. Hubens’, 

M. Meurisse”, FE Squiffler” ‘Surgical Services, Mont-Godinne 
University Hospital, Yvoir B-5530. Belgium: “Belgian Group for 
Endoscopic Surgery, Rue St Georges, 13. B-7 1871 Feluy, Belgium 


Objective: Adrenalectomy is not a frequent operation. Therefore the 
newly developed laparoscopic approach is sporadically performed by 
surgeons dealing with endocrine disorders. We report the results of a 
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multicentric survey and analyse the criteria followed to decide which 
‘non-functioning’ adrenal tumours. discovered incidentally (the so 
called incidentalamas) are to be removed. The criteria being: 1) non- 
secreting adrenal lesion; 2) diameter larger than 4 cm or increase in size 
at any re-evaluation; 3) CT scan picture of intratumoral necrosis, haem- 
orrhage or irregular margins; 4) high dehydroepiandrostenedione 
(DHEAS) level. 

Material and methods: Prospective evaluation of 65 videoendoscopic 
adrenalectomies performed on 63 patients by four surgical teams from the 
Belgian Group for Endoscopic Surgery (BGES) between October 1993 
and October 1997. 

Results: Indications for endoscopic adrenalectomy were pheochromacy- 
toma (=23), primary hyperaidosteronism (n=18), Cushing's adenoma or 
disease (n=7). single metastasis from adenocarcinoma (1=3), adenoma 
with DHEAS or cortisol hypersecretion (v=3), ACTH secreting metas- 
tases from a thymoma (7=13, non-secreting adenoma (7=8). Of the 65 
adrenalectomies performed, 36 were of the left gland. 25 of the night 
and two bilateral, Laparoscopic adrenalectomy was successful in 61 


patients (97 per cent). Median tumour size was 4em (range 1-5-12), 
median operation duration 100 minutes (range 59-360), median postop- 


erative stay 4 days (range 2-13). Only one patient required blood trans- 
fusion. 

Adhering to the proposed criteria allowed us to identify correctly 88 

per cent of clear cut indications for adrenalectomy ie.. pheochromocy- 
toma, Conn and Cushing syndromes, high DHEAS and tumours (sensitiv- 
ity 100 per cent, positive predictive value 87 per cent, accuracy 88 per 
cent). The incidence (13 per cent) of rather debatable indications (i.e. inci- 
dentalomas) in the current series is low compared with other recent large 
series. 
Conclusions: Endoscopic adrenalectomy can safely be performed ~ even 
sporadically - by surgeons well versed in adrenalectomy techniques for 
endocrine disorders and trained in endoscopic surgery. Criteria proposed 
to decide which incidentalomas are to be operated allow to reduce the 
debatable indications for adrenalectomy to 13 per cent (8/63). 


Analysis of the ret prote-oncogen in families with multiple 
endocrine neoplasia type 2A 


R. Palasi. C. Orellana, E. Castillo, J.L. Ponce, F. Martinez, R. 
Estevan, F. Prieto, S. Gil, S. Sancho Fornos and R.P. Giménez 
Servicio de Cirugía General y Digestivo 1, Unidad de Genética, 
Hospital La Fe, Avda Campanar, 21. 46009 Valencia, España 


Introduction: Multiple endocrine neoplasia type 2A (MEN 2A) is an 
autosomal dominant genetic syndrome characterized by medullary thy- 
roid carcinoma. phaeocromocytoma and hyperparathyroidism. The appli- 
cation of linkage analysis led to the linkage of MEN 2A to a cem 
tromeric chromosome 10 locus and recently specific mutations in exon 
10 and 1} of the RET proto-oncogen have been identified in this syn- 
drome. The objective of this study is to evaluate clinical screening as 
compared with DNA analysis in diagnosis of MEN 2A in 6 families 
treated in our hospital. 
Methods: Forty-six members of six families with MEN 2A were screened 
for RET prote-oncogen exon 10 and ]} mutations, 
@ DNA was extracted from peripheral blood samples 
è Exons JO and I} were amplified separately by polimerase chain reac- 
uon (POR) 
è Detection of mutations by single strand conformation polymorphism 
(SSCP) 
@ Analysis of the sequences using ABI-PRISM Dye Terminator. 
Results: Twenty-five individuals had mutations of codon 634, whereas 21 
unaffected individuals had no abnormalities. Five of 25 individuals were 
of unknown status. Four of these children had thyroidectomy based on 
this analysis and were found to have medullarr carcinoma. 
Conclusions: We concluded that RET mutational analysis is a cost-effec- 
tive and accurate method for determination of gene carrier status in MEN 
2A. The advantages of genetic screening to predictive testing led to sub- 
stantial changes in carrier risk for many individuals we tested. which sug- 
gest that DNA analysis should be introduced in the screening programme 
of MEN 2A families, bringing many advantages in comparison with tradi- 
tional biochemical test. 
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Our experience in genetic screening for multiple endocrine 
neoplasia type I 


R. Palasi, C. Orellana, F. Martinez. J.L. Ponce, E. Castillo. 

R. Estevan, J. Brazales, F. Prieto, S. Sancho Fornos and 

R.P. Giménez Servicio de Cirugia General y Digestivo L 
Unidad de Genética, Hospital La Fe, Avda Campanar, 21. 46009 
Valencia, España 


Introduction: Multiple endocrine neoplasia type 1 (MEN 1) which is also 
referred to as Wermer’s syndrome is an autosomal dominant familial dis- 
order characterized by tumours in parathyroid glands, pancreatic islet cells 
and the anterior pituitary. In addition to these tumours, adrenal cortical, 
carcinoid and lipomatous tumours has also been described. Screening in 

MEN I is difficult because the clinical and biochemical manifestations in 

members of any one family are not similar, and because of age related 

penetrance. In order to improve this situation biochemical screening tests 
need to be repeated periodically in all the members of the family. 

In recent years, important advances in endocrinology have resulted 
from the application of molecular biology. Application of these techniques 
have made it possible to localize in chromosome [1q13 the gene causing 

MEN i. 

Material and methods: We have studied 26 patients from an affected 

family, 15 women and 11 men, all presenting with hyperparathyroidism. 

50 per cent with cortical adrenal tumours, in four cases presenting with 

pancreatic tumours and in two, anterior pituitary tumours. 
This is the method we have used: 

@ DNA was extracted from peripheral blood. 

@ Use of PCR (polimerase chain reaction) RFLP’s (restriction fragment 
length polymorphism) and microsatellite polymorphism as genetic 
markers, 

@ Segregation analysis to establish MEN | haplotype. 

@ Indirect diagnosis of gene carriers depending on the haplotype inheri- 
tance. 

Results: We observed an association between the MEN | haplotype in 

this family in all the known affected patients and in the last generation & 

young members of the family presented with the same haplotype and are 
considered as gene carriers. 

Conclusions: These DNA studies enable carriers of the mutant MEN | 

gene to be detected within a family and thereby identify those individuals 


r 
x 


who need to undergo repeated screening test for the development of 


tumours. This technique has substantially altered the screening strategy. 
DNA analysis should be introduced in the screening programme of MEN 
| families. 


Multimodal treatment of bony metastases in differentiated 
thyroid cancer 


L. Pezzullo, C. Caracò, F. Fazioli, N. Salati, F. lonna and 
N. Mozzillo National Cancer Institute, ‘Fondazione G. 
Pascale’, Via M. Semmola, 2, Naples, ltaly 


Bone metastases (BM) from differentiated thyroid cancer (DTC) are a rare 
event, but represent an adverse prognostic factor with a potential fatal 
course. The standard modality of treatment consisting of total thyroidec- 
tomy (TT) followed by radioactive iodine therapy (RIT) is often not cura- 
tive. 

Of 174 patients with DTC seen in our Division from January 1992 to 
June 1997, 17 (9.7 per cent) had BM in one case with associated lung 
involvement. There were 14 females and 3 males with mean age of 60-1 
years (range 39-74), but only 6 patients were under 60. TT was per- 
formed as the initial operation in 13 cases, one also underwent a unilateral 
neck dissection for clinically evident cervical node involvement. In addi- 
tion one patient had simultaneous rib resection for a huge BM. Three 
patients, having previously undergone partial thyroidectomy in other insti- 
tutions, years before, for conditions classified as benign, were referred to 
us for completion thyroidectomy and treatment of multiple BM. One 
patient with locally advanced DTC, diagnosed by fine needle aspiration 
biopsy, could not be operated on for severe cardiovascular disease and 
had been treated by RIT alone. Seven patients presented neoplastic frac- 
lure, five with a femara and two humera respectively. Of these patients, 
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four had been submitted to bone replacement with metal prosthesis after 
one or more treatments with RIT. the others, not suitable to major 
surgery. were treated with intramedullary nailing and RIT. 12 patients 
presented BM simultaneous to DTC, while 5 developed BM years after 
the primary procedure. none of these patients had the correct diagnosis at 
the time of primary operation, multiple bone involvement was present. 
Histological examination of resected specimens. showed follicular carci- 
nama in TO cases (58 per cent), insular cancer in 2 patients (11 per cent). 
Hurtle cell carcinoma in 2 patients (11 per cent) and 2 cases of papillary 
cancer (li per cent) with a case of tall cell variant. In | case the histo- 
logical diagnosis was unknown. The survival rate was very low, 3 patients 
died within a mean of 31 months after the diagnosis. The others are alive. 
mostly with disease after a mean follow-up of 21 months, From the anal- 
ysis of this series, we conclude that BM from DTC carries a poor prog- 
nosis and new modalities of therapy may be needed. At the present time 
the surgical treatment of the bone lesion, whenever possible. followed by 
RIT is the treatment of choice for all patients. 


Multiple endocrine neoplasia type 2A. Study of 96 members of 5 
families 


JM. Ponseti, E. Espin, J.L. Sanchez. C. Vicens and M. Armengol 
Department of Surgery (Prof. Armengol), Hospital General 
Universitario Vall d'Hebron, Universidad Autonoma de 
Barcelona, Spain 


Multiple endocrine neoplasia type 2A (MEN 2A) is an autosomal domi- 
nant inheritance disease. characterized by the occurrence of medullary 
thyroid carcinoma (MTC). pheochromocytoma and hyperparathyroidism. 
increased calcitonin hormone (CT) indicates C-cell disorder. Annual test- 
ing of family members, with stimulus of CT secretion by calcium and 
pentagastrin, has been used routinely for diagnosis of the tumour for 
many years. This procedure is associated with bothersome side effects. 
and some family members have refused repetitive testing. After 1987 the 
genetic analysis of chromosome 10 was introduced and presymptomatic 
prediction of disease susceptibility became feasible by indirect test and 
latter direct predictive test by study of the mutations in the RET pro- 
tooncogene. Family members who had RET mutation would be candidates 
for thyroidectomy and members without RET mutation could be assured 
that neither they nor their descendants would develop the disease. 
Material and methods: Between 1974 and 1997 we studied 96 members 
of 5 families. 47 of them accepted the annual test for detecting elevated 
CT. 15 of them were operated upon for MTC (group A). After 1990 we 
started the study of the RET protooncogene mutation in 20 members with 
I2 positives (group B). During these 22 years we performed 27 total thy- 
roidectomies with central zone lymph node dissection, 10 unilateral cervi- 
cal lymph node dissection and one bilateral cervical lymph node dis- 
secuon. Before thyroidectomy we performed 9 adrenalectomies for 
pheochromocytomas and one subtotal parathyroidectomy with forearm 
autotransplantation (Well’s operation) for hyperparathyroidism. A total of 
29 patients of the 5 families refused any study. 

Results: We found that in group A (CT). 15 patients with MTC had ele- 
vated CT levels, between 720 and 10000pg/ml. with a mean of 
6600 pg/ml (normal <250 pg/ml). LI patients had macroscopic tumour, 3 
microscopic and | hyperplasia of C cells, 10 of them were lymph node 
positive. During postoperative follow-up, 8 deaths from metastases were 
seen and 2 had elevated postoperative CT levels. In group B (genetic 
study) 12 had elevated CT levels between 180 and 3500 pg/ml mean 
930 pg/ml, 5 patients had macroscopic tumour, 5 microscopic and 2 had 
hyperplasia. Positive lymph nodes were observed in 5 cases. When we 
reject the so called “guide patients’ in the genetic group. we found only | 
patient with macroscopic tumour, 5 with microscopic tumour and 2 with 
hyperplasia. Only one patient had positive lymph nodes. In the postopera- 
tive follow-up we had only one patient with elevated CT. OF the 20 case 
with genetic study, eight members were negative and were eliminated of 
the study along with their descendants. 

Conclusions: In our patients, we found the genetic study for detection of 
presymptomatic cases of high value because it gives the possibility to 
exclude members of the kindred without disease and improves the success 
rate for affected members. Some members refused any test for prediction 
of disease. 
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Reconstruction of the external ear throughout radial forearm 
fasciocutaneous free flap 


ALV. Georgescu, O. Ivan, Z. Donca and C. Melincovici Clinic 
of Plastic Reconstructive Surgery, University of Medicine ‘Iuliu 
Hatieganu’, Spitalul Clinic de Recuperare. 3400 Cluj-Napoca, 
Str. Viilor Nr. 46-50, Romania 


General approach: The absence ~ congenital or post-traumatic — of the 
external ear may produce an important aesthetic discomfort, 

In practice there are several methods of reconstruction most of them 
usually using the temporal skin. 

In cases of skin with multiple scars, some other method of reconstruc- 
tion mast be found. 
Material and method: The case of a 27-year-old patient with post- 
traumatic absence of the entire right external ear is presented here, The 
scars in the area made impossible the use of the skin for reconstruction. 

Reconstruction of the external ear by using a free microsurgical trans- 
fer of radial forearm fasciocutancous flap was performed. 

After the integration of the flap, modelling with silastic was accom- 
plished in several consecutive stages. 
Resulis: The immediate evolution of the flap was very good with Rs com- 
plete integration. 

in the long term, after modelling. we succeeded in obtaining an accept- 
able external ear in both form and dimensions. 

In conclusion, we presume that the technique used could be regarded 
as a possible new technique for reconstruction of the external ear. 
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Parotid adenolymphoma: improving preoperative diagnosis and 
subsequent surgical management 


D.R. Lewis, A.J. Webb and LR. Farndon Bristol University 
Department of Surgery, Bristol Royal Infirmary, Bristol. United 
Kingdom 


Aim: This study (1985-1995) reviewed the role and results of FNAC in 
the diagnosis of adenolymphoma and examined methods of improving 
these results. 

Methods: Review of cytological smears paid particular attention to fea- 
tures of infarction and squamoid metaplasia. Case note review concen- 
trated on controversies in surgical management. 

Results: Of 222 epithelial neoplasms of the parotid 33 were adenolym- 
phomas. FNAC was performed preoperatively in 32 and a correct cyto- 
logical diagnosis was made in 22 patients. Retrospective review of cyto- 
logical material, taking into account the new specific features of squamoid 
metaplasia and infarction, improved this to 34 patients having cytological 
smears suggestive or diagnostic of adenolymphoma. 
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Definitive Report (47-8 | 


Diagnostic oF 21/31 GSG 
adenolymphoma 
Diagnostic and suggestive 24/32 73%" 0-57-0089 


results combined 


Retrospective Report Diagnostic of 25/32 TRG 060-091 
(ATW) adenolymphoma 
Diagnostic and suggestive 31/32 BORO  O-B4-1-0 


results combined 
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CE was performed in 12 patients and superficial parotidectomy in fi. Ten 
other operations were described. Of the three patients with postoperative 
facial nerve weakness and two with Frey's syndrome. none were related 
to CE. There were no tumour recurrences. 

Conclusion: Squamoid metaplasia and infarction are well documented. 
though seemingly often ignored, features of parotid adenolymphoma. 
Attention to these aspects improves cytological diagnosis and allows bet- 
ter directed surgical management. 





One Day Surgery 





Percutaneous sclerotherapy of idiopathic varicocele in 
childhood. Review of 27 cases 


Ch. Grapin®, F. Fayad* and N. Sellier** 9 “Departement of 
Pediatric Surgery; **Department of Radiology, Hopital Jean 
Verdier 93140 Bondy, France 


Management of left idiopathic varicocele in childhood is widely accepted 
to prevent testicular damage. Surgical techniques are often disappointing. 
with high recurrence rate in relation with anatomical variations (collateral 
and anastomosis). 


Percutaneous sclerotherapy seems to offer better results (sclerosis of 


varicocele itself and control of run-off via collaterals). 
During a period of four years, 27 patients aged nine to 16, with left 


sided idiopathic varicoceles, grade H or IH according to classification of 


Dubin and Amelar, were treated by percutaneous retrograde sclerotherapy 
of the left internal spermatic vein. 

Under local anesthesia and with fluoroscopic control, a co-axial 
catheter 5-F is introduced via the right femoral vein into the left renal 
vein (Seldinger method), 3 to 6ce of sclerosing agent are injected into the 
testicular vein and its collaterals. After removal of the catheter. the patient 
is kept under observation for 3 hours. 

No major complication was observed. Clinical and sonographic teview 
occurred at 3, 6, 12 months. Follow-up ranged from | to 7 years (mean 
34 months}. 

The sclerotherapy was performed in 26 boys (feasibility rate 96-3 per 
cent). Two boys showed persistent varicoceles at 3 months ( persistent 
rate: 7-4 per cent) but repeat sclerotherapy was performed successfully, 
Three of four boys (75 per cent) with testicular volume loss demonstrated 
testicular catch-up growth in the first year of follow-up. 

Finally, all varicoceles were occluded after one (n=24) or two (1=2) 
SESSIONS. : 
in conclusion: Percutaneous sclerotherapy under local anesthesia 
proved tọ be an efficient and convenient treatment of varicocele in 
childhood. 


Postoperative emergency attendance and hospital stay in day 
care coloproctological surgery 


D. Huerga, M. Vilches and A. Payno Fundación Jiménez 
Diaz, Servicio de Cirugia General y del Aparato Digestivo, 
Sección de Coloprectologia, Avda, Reyes Católicos, 2. 28040 
Madrid, Spain 


The necessity to stay in hospital after an operation and to represent to the 
Emergency department on the following days are concerns im Day 
Surgery. During the first year of experience in our Unit of Major Day 
Surgery, these situations have been analysed in Coloproctologic Surgery, 
to study the causes and try to minimize them, also as a quality indicator 
of our activity. 

Material/methods: A prospective follow-up of all patients operated in our 
unit has been designed. During the first year (October 1996-1997) we 
performed 379 coloproctological procedures distributed as follows: 133 
haemorrhoidectomies, 75 fissures, 67 fistulas, 29 pilonidal sinus, 28 
condylomas. 8 abscesses. 2 hidradenitis and 31 miscellanies. 

A prospective follow-up of all the patients have been performed, and 
the results have been analysed. 

Results: Four patients {1 per cent of the total) remained in hospital after 
surgery. One of them, a fistulectomy. because of bleeding. The other three 
(haemorrhoidal operations) because of excessive pain. 

[4 patients came to the Emergency Department on the days after 
surgery (37 per cent), most of them because of bleeding. For each pro- 
cedure the frequencies of emergency visits were as follows: 6 hemor- 
rhoidectomies (4-5 per cent), 5 fistulas (7 per cent), 2 abscesses {25 per 
cent), | condyloma (4 per cent) and | pilonidal sinus (3 per cent). No 
statistic significant differences were found in this distribution of frequen- 
cies, but the Logistic Regression Analysis shows a major relative risk (6 
times higher, P=0-0475) of Emergency attendance in abscesses and a sta- 
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tistical trend of major risk (around 1-4) in fistulas, compared to hemor- 
rhoidal procedures. 

Age and anesthetic procedure had no demonstrable influence in hospi- 
tal stay after surgery nor in emergency attendance. 

Conclusions: Between 2-11 per cent and 6-27 per cent of patients require 
emergency attendance after coloproctological day surgery (P<Q-05) for 
several reasons. 

Between 0-52 per cent and 2-87 per cent (P<0-05) of patients need to 
remain in hospital, mostly because of pain. The risk of requiring postop- 
erative emergency attendance in abscess surgery is six times higher than 
in haemorrhoids. 


The importance of a day-surgery unit in the organization of the 
activity of a specialistic surgical division 


S. Sandrucci, F. Trombetta, C. Zanon, M. Deandrea, F. Apra, 
P. Raviola, R. Moscato, M. Rizzo, F. Moro, L. Roy, 

A. Pourshayesteh, B. Mussa and A Mussa Oncological and 
Oesophageal Surgery Section, University of Turin, Day Surgery 
Unit, Cso Dogliotti 14 10126 Torino, Italy 


Aim of the study: The availability of a day hospital facility with inde- 
pendent beds has allowed us to activate a day-surgery unit, according 
to the day ward model with dedicated theatre (RCS. Guidelines 1992). 
The aim was to treat intermediate pathologies with efficiency and 
effectiveness without slowing down the activity dedicated to complex 
Cases. 

Materials and methods: From March 1994 to December 1996, 814 inter- 
ventions in day surgery have been performed. At the Day Surgery Unit of 
our institution (281 hernial tension-free repairs, 301 oncological surgical 
procedures and 224 proctology, phlebology, general surgery and urology 
interventions), The organisational protocol schedules a first day care 
selection visit, a day-hospital admission with two programmed visits 
|a) preoperative evaluation and b) the day of surgery] and a follow-up 
visit. 720 cases have been subjected to infiltration anesthesia with | per 
cent buffered Mepivacaine or Lidocaine. Spinal anesthesia has been 
mainly used for proctological and phlebological interventions in 63 cases, 
while a locoregional block (according to Winnie) has been performed in 
25 cases. 

Results: We observed 33 complications among 814 treated patients (4-1 
per cent): hematomas, seromas and infection, these latter observed in less 
than 0-5 per cent of cases. One patient from 814 (0-1 per cent) has been 
submitted to general anaesthesia for intolerance of the treatment, seven 
patients have been converted from the treatment in the day hospital to 
ordinary hospitalization. The mean duration of hospital stay has been of 
3-5 hours: with no significant differences between the different analysed 
groups. 97 per cent of patients have been totally satisfied by the experi- 
ence, and 2-5 per cent partially satisfied. Only four patients have formu- 
lated a completely negative judgment, probably bound to bad or incom- 
plete information about the procedure. 

Conclusions: The high percentage of satisfaction and the low rate of com- 
plications show that the organizational model of day surgery is optimal to 
integrate the treatment of average complexity pathologies in the activily 
of a specialistic department. 


Complicated varicose vein surgery in a Hungarian private day- 
case unit 


T. Szabó and Zs. Varga Varix Klinika KFT, Szélsë sor 3. H- 
6728 Szeged, Hungary 


The aim of this study is to show that even complicated varicose vem 
surgery can safely be performed as day surgery in a country where this 
does not have a tradition. 

Strict diagnostic and therapeutic protocol was followed. A continuous 
wave (CW) Doppler investigation was done in every case after physical 
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examination and phlebography was performed for lesser saphenous vein 
(LSV) incompetence. Complications such as leg ulcers or superficial 
thrombophlebitis did not, but American Society of Anaesthesiologists 
(ASA) class 3 unstable or worse physical status did contraindicate day 
care SULEery. 

Between 1992 and 1997 S551 extremities of 457 patients (99 men, 
358 women) were operated on. The mean age was 45 years (range 
17-83). At the time of surgery 35 patients (six per cent) had venous 
weer. 62 {1} per cent) had venous eczema or liposclerosis, Twenty- 
four procedures (4 per cent) were performed for acute varicophlebitis, 
out of them six had thrombi floating into the deep vein. The standard 
surgical procedure was high ligation of the greater saphenous vein 
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(GSV, 496 extremities), LSV (32 extremities), or both (23 extremi 
ties}, stripping and stab incision avulsion varicectomy. Surgery was 
performed under local anaesthesia, completed with sedatives. The stan- 
dard hospital stay was 10 hours. Only two patients (0-36 per cent) had 
to be hospitalized for blood pressure disturbances for 24 hours. There 
was no need for hospitalization for surgery related complication. The 
only wound infection (0-18 per cent) was treated successfully on an 
outpatient basis. 

Our results: total postoperative morbidity 0-9 per cent, ulcers healing 
within & weeks. no wound infection after surgery for venous ulcers, 
immediate pain relief in varicophlebitis, shows, that even complicated 
varicose vein surgery can be performed safely on an outpatient basis. 
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Audit of the value of a trauma team in a District General 
Hospital 


F.G. Bergin, M.M. Lambertz, LL. Rosenberg and D.J. Leaper 
North Tees General Hospital, Stockton-on-Tees, Cleveland, UK 


Aim of the study: To provide early appropriate assessment, resuscitation 
and intervention of patients following trauma with early referral for spe- 
cialist treatment: fo audit patient numbers, clinical performance and 
resource management together with continuing education of trauma care 
staff. 

Materials and methods: Between January 1994 to June 1997 422 
patients presented to Accident & Emergency necessitating callout of the 
defined trauma team (a representative of surgery, orthopaedics and anaes- 
thetics). A more detailed audit involving 55 patients presenting over the 
latter six months of this audit showed that 46 (85 per cent) had a Revised 
Trauma Score (RTS) of 12. There were four seriously injured patients 
(RTS<10) one of whom died. Most patients presented with blunt trauma 
(road traffic accidents or falls); there were 3 patients who presented with 
penetrating injuries, 

Summary of results: 32 patients (59 per cent) were seen by the complete 
trauma team within 5 minutes: all but one were seen within 20 minutes. 
All these data are submitted to the Major Trauma Outcomes Study 
(MTOS). 

Conclusions: The volume of severe multiple injured patients is small but 
the trauma team call out system ensures early and complete triage but is 
a of resources. Further audit has shown that calis put out 
between Ilpm-9am are as safe, relying on triage by Accident & 
Emergency staff alone during daytime hours. 


Undetected pancreatic trauma in patients with severe abdominal 
trauma 


S.A. Carnazzo, S. Emmi, M. Scravaglieri, A. Di Stefano and 

V. Di Benedetto Cartedra di Patologia Speciale Chirurgica 
C.O., Universita di Catania, Dipartimento di Emergenza, Azienda 
Ospedaliera ‘Cannizzaro’ Catania, Via G, Pezzana, 23, 9502] 
Acicastello (CT), Italy 


Study: Aim of the study is to evaluate undetected pancreatic complica- 
tions (UPC) rates in patients operated for severe abdominal trauma (SAT), 
who had during the post-operative course (POC) symptoms of pancreatic 
trauma (PT) not demonstrated by pre-operative investigations and during 
laparotomy. 
Materials and methods: 15 patients (12 males and 3 females) with a 
mean age of 37 years, who had, during the POC, complications related to 
undetected PT were retrospectively ev valuated on the basis of laboratory 
findings, radiologic studies, early complications and surgical management. 
Results: The UPC were hemorrhage in 6 patients (40 per cent), amy- 
lase elevations in 4 (26-6 per cent), intraabdominal collection in 2 
(13-3 per cent), sepsis in 2 (13-3 per cent) and pancreatic fistula in J 

ns 6 per cent). 14 reinterventions were performed on 9 patients (60 per 
cent}, while 6 (40 per cent) patients were treated conservatively. 
According to Lucas, the patients were grouped: 5 (33.3 a cent} grade 
1: 4 (26-6 per cent) grade 2: 4 (26-6 per cent) Ta 3; 2 (13-3 per 
cent) grade 4. i 

Complications and. mortality rates in these series were respectively 80 
per cent and 33 per cent during the second post-operative time. 
Conclusions: Our experience shows the incapacity of laboratory findings 
and radiologic studies to evaluate correctly, during an emergency, pancre- 
atic trauma in patients with SAT. We believe that in uncertain cases, 
monitoring of amylase and lypase levels in intra-abdominal fluids can 
help in the management of these critical patients. 

Early post-operative diagnosis and early reoperation, in fact: can reduce 
complications and mortality rates. 


Br. J. Surg., Vol. 85, Suppi. 2, July 1998 
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The use of nerve supplied fasciocutaneous free flaps for covering 
soft tissue losses of the foot 


ALV. Georgescu, O. Ivan, R. Onoe, C. Maior, S. Serbu, 

C. Melincovici and Z. Donca Clinic of Plastic Reconstructive 
Surgery, University of Medicine ‘Iuliu Hatieganu’, Spitalul Clinic 
de Recuperare, 3400 Cluj-Napoca, Str. Viilor Nr: 46-50, 
Romania 


General approach: In order for a covering method of the foot’s soft tis- 
sue losses to be chosen, the surgical team has to take into account the 
main role the foot has to play in maintaining the posture of the human 
body. Therefore the flaps chosen must be thick enough, well vascularized 
and, above all, well innervated. Therein one of the best methods is the use 
of microsurgical free transfers of nerve supplied radial fasciocutaneous 
flaps. 

Material and method: In the last five years. in our Plastic and 
Reconstructive Surgery and Microsurgery Clinic from Cluj-Napoca. 
Romania, this method was used on 37 casualties (31 males and 6 females) 
aged between 7 and 69 years. 20 of the casualties were acute traumas and 
the other 17 were post-traumatic or postoperative sequels. 

in all the cases a fasciocutaneous forearm free flap based on the vas- 
cular radial pedicle and the sensitive branch of the musculocutaneous 
nerve was used. As source of blood supply for the flaps, the tibial ante- 
rior vascular pedicle (in 19 situations) and the tibial posterior vascular 
pedicle (in I8 situations} was used. 

Results: The immediate postoperative evolution was a very good one, 
including the full integration of the flaps in 35 situations. In the remain- 
ing 2 cases, the flaps failed because of venous thromboses. 

As for the long term evolution, we have noticed: }) a very good inte- 

gration of the flaps: 2) very good and early re-achievement of sense in 32 
of the cases, without any ulcerative lesions occurring: 3) in only three of 
the cases the mediocre re-achievement of sense of the flaps allowed minor 
ulcers to appear: this problem has been surgically treated and never 
appeared again. 
Conclusions: 1) The use of nerve supplied flaps prevents ulcerative 
lesions from occurring. 2) If no postoperative complications occur, time 
and costs of treatment are considerably reduced and the social and profes- 
sional rehabilitation of the patients is hastened and improved. 


Pleuro-pulmonary injuries in thoracic trauma 


G.H. Ionescu, I. Lica and F. Jordache Surgical Department, 
Emergency Hospital Bucharest, 8 Floreasca Avenue, 71406, 
Bucharest, Romania 


Aim: Thoracic trauma accounts for approximately 25 per cent of trauma 
deaths, are recorded at half of the deaths in the multiple injury patients. 

The aim of this study is to evaluate the results regarding the pleuro- pul- 

monary consequences in a specific emergency department. 

Material and method: This study analysed a total of 374 patients with 
thoracic trauma either as a single injury or as a part of a multiple injured. 
situations admitted at the Bucharest Emergency Hospital between January. 
1993-August 1994. Twenty-eight parameters were recorded and anal ysed, 

Results: There was a sex ratio 5:1 (male prevalence). The most fain 
parietal lesion was rib fracture. Haemothorax (mostly minimal) was the 
most frequent situation being recorded in 90 per cent of the cases while 
pneumothorax was found only in 30 per cent of the patients. Pulmonary 
injury was found in 32 per cent of the cases. Mediastinum was involved 
in only 1-8 per cent of the patients. In 10-7 per cent patients a flail chest 
was recorded. Surprisingly there was no firm correlation with the degree 
of acute respiratory insufficiency. 

Conclusions: In multiple injured patients the most common association 
for thoracic trauma was with limb injuries (fractures). with head trauma, 
respectively with abdominal trauma. The thorax-head trauma association 
was also the highest in terms of mortality. In 11-3 per cent of the cases 
there were more than two regional injuries. Thoracic trauma either as 
singe Injury or in association remains a crucial clinical item with yet suf- 
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ficient unresolved problems from which the most important remains the 
management of the respiratory insufficiency. 


Antibiotic prophylaxis in penetrating trauma — a prospective, 
randomized comparison of a single- vs. multiple-dose regimen 


A. Schmidt-Matthesen, J. Windolf, D. Sommerfeldt, C. Gutt and 
A. Encke Deparment of Surgery, J.W. Goethe University, 
Theodor-Stern Kai 7, D-60590 Frankfurt am Main. Germany 


Aim: The aim of the study was to analyse whether a single shot antibiotic 
offers the same anainfective efficacy as a multiple dose regimen in 
patients with penetrating trauma. Additionally, the total costs of the anti- 
infective treatment consisting of the purchase price. the costs of the 
administration of the medication and the costs of anubioucs given to treat 
an infection were calculated. 

Methods: In the phase FV trial 206 consecutive patients admitted with 
penetrating trauma of thorax, abdomen or limbs were prospectively ran- 
domized to receive a single dose ceftriaxone 2 g (to be given upon admis- 
sion} or thrice daily cefotixin 2g for three days (starting upon admission). 
At admission, 14 per cent of all patients were assessed as having minor 
eauma. 60-1 per ceni moderately severe and 25-9 per cent severe injuries. 


There were no differences between the treatment groups in respect of 


postoperative variables. The end point was infection occurring within 10 
days. To be included. patients had to have penetrating injury to only one 
part of the body, reach the hospital within two hours of being injured and 
ceive adequate surgery within 16 hours of being injured. Patients were 
excluded if it appeared likely that they would require mechanical ventila- 
gon for more than 24 hours, Prolonged mechanical ventilation carries the 
mcreased risk of pulmonary infection. which could prevent reliable evalu- 
ation of antibiotic prophylaxis. The same applies to open or grade HAH 
craniocerebral trauma. Randomization was stratified for abdomen. thorax 
and limbs. Statistical analysis was carried out using the SPSS/PC 5.0.2 
statistics package. Testimate 5.1.1 and SAS for Windows 6.0. The fre- 
guency of infections up to the trial end point was analysed using the 
Santer CM test for 2x2 field tables. In addition, exploratory t-tests were 
carried out to obtain descriptive t-values, 

Results: 1] patients withdrew from the trial, leaving 97 patients in the 
ceftriaxone group and 98 in the cefoxitin group. 96 per cent of the ceftri- 
exone group and 95 per cent of the cefoxitin group remained infection- 
free. In the ceftriaxcne group, one patient developed a superficial infec- 
tion. another showed clinical signs of infection that could not be localized. 
ene patient developed a late superficial infection on day 20. and another 
developed superficial infection after reoperation. In the cefoxitin group 
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two patients developed superficial infections, pneumonia was suspected 
clinically but not confirmed in one patient, and two others developed 
superficial infection after reoperation. In neither treatment group was deep 
infection, abscess, phlegmon or sepsis seen. No patient required additional 
surgery or intensive care due to. infection. At $41-83 vs. $172-16, the 
average costs of delivering medication, including staff time, was signifi- 
cantly lower in the ceftriaxone group (P<0-001). 

Conclusion: When started early, antibiotic prophylaxis with a single 2 
dose of ceftriaxone on the day of injury or thrice daily 2g cefoxitin for 
days confers a high degree of protection against post-traumatic infection. 
Prophylaxis with a single dose of ceftriaxone has considerable practical 
and economic advantages. 


q 
é 
= 
2 


Antibiotic prophylaxis of traumatic lacerations in limb injuries 


S. Stamou", A. Tsaroucha’, H. Maltezou. C. Scondras” and 

D. Kafetzis” Astros Health Center: “Department of Pediatric 
Surgery and “Second Department of Pediatrics, ‘P.&A, Kyriakouw 
Children’s Hospital, Thivon & Levadias 3 str., GR-115 27 
Athens, Greece 


Aim of the study: The need for antimicrobial prophylaxis was examined 
in 100 patients. with minor limb injury wounds presenting im Astros 
Health Center. 

Materials and methods: 100 paticnis, 78 males (78 per cent) and 22 
females (22 per cent) were prospectively randomized to one of two treal- 
ment groups. Patients in group A (7=52) received antibiotic prophylaxis. 
with 625 mg amoxycillin plus 125 mg clavulanate administered orally, in 
3 daily doses, for 4 days. In patients assigned in group B Ur=48), no 
antibiotics were given. All wounds underwent a standard surgical toilet 
and then were closed under aseptic conditions. Patients’ wounds were re- 
examined for wound inflammation and presence of pus. between $ and 10 
days afler suture. 

Results: The mean age of patients was 47 years (range: 12-66 years). 
Patients of both groups did net differ significantly in parameters like gen- 
der, age, cause of injury, trauma length. depth and pattern, placement of 
deep sutures, surgical debridement, as well as factors adversely affecting 
wound healing, like diabetes mellitus, cancer, use of immunosuppressive 
agents or corticosteroids. Six patients (12-5 per cent) in group A and 10 
patients (20-8 per cent) in group B suffered a wound infection. This dif- 
ference was found to be statistically non-significant (P>Q-10). 
Conclusions: in our study antimicrobial prophylaxis did not reduce 
wound infection rate in minor limb injury wounds. Routine antibiotic pro- 
phylaxis in minor limb injury wounds is discouraged. 
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Retroperitoneoscopic adrenalectomy from a posterior approach 


A. Balogh, Gy. Lazar, A. Paszt and J. Furdk Department of 
Surgery, Albert Szent-Györgyi Medical University, 6701 P.O. Box 
464, Szeged, Hungary 


A number of conventional techniques are available for adrenalectomy. 
The rapid development of minimal invasive surgery has reached the 
adrenal area. The technique of endoscopic retroperitoneal adrenalectomy 
elaborated in 1995, has not yet become widespread. Our initial experience 
with retroperitoneoscopic adrenalectomy is described. 

Patients and methods: A 32- and a 28-year-old women, both with pri- 
mary adrenal gland tumours require unilateral adrenalectomy. One of the 
patients had a phaeochromocytoma, while the other patient had Cushing's 
syndrome due to an adrenal adenoma. Both tumours were on the left side. 
The patient with the phaeochromocytoma was prepared with phenoxyben- 
zamine and propranolol. The same operative technique was used as that 
described by Waltz. The operations were performed under general anes- 
thesia in the prone position. A 1-Scm skin incision was made just below 
the tp of the 12th rib. A smaller retroperitoneal cavity under the dor- 
solumbar fascia was created by blunt digital dissection. Under internal fin- 
ger guidance. 5cm laterally a 5mm trocar and 5cm medially a 12 mm 
trocar were inserted. Into the initial incision site, a blunt 10mm trocar 
with an inflatable balloon was introduced. Following carbon dioxide 
insufflation at a pressure of 15-20 mm Hg, the kidney was visualized and 
the adrenal gland approached near the anteromedial border of the kidney. 
The gland was dissected and the vessels were divided with an ultrasoni- 
cally activated scalpel (Harmonic Scalpel. UltraCision. Smithfield, RD. 
The completely mobilized adrenal gland tumours (2-5 and 5S cm diameter) 
were removed within an endopouch. 

Results: Both procedures were successfully completed. The operating 
time were 150 and 90 minutes, blood loss was minimal (20-50 mD. There 


were no intraoperative or postoperative complications. The duration of 


postoperative hospitalization in both cases was 3 days. Histological exam- 
ination confirmed the preoperative diagnosis (no evidence of malignancy 
and complete excision). 

Conclusion: Retroperitoneoscopic adrenalectomy is safe and involves less 
pain and permits a rapid return to normal activity. It may be a preferred 
method for removing medium-sized (up to Sem) unilateral lesions of the 
adrenal gland. 


Impact of diagnostic laparoscopy on the management of acute 
abdominal pain in young women 


M.K. Barry, H. O'Grady, S. O'Neill, D.C. Grant, O. Traynor and 
J.M.P. Hyland Department of Surgery, St. Vincent's Hospital, 
Elm Park, Dublin 4 


Aim: Acute appendicitis accounts for less than 40 per cent’ of presenta- 
tions of acute abdominal pain in young women. Non-invasive studies are 
frequently employed to determine other causes of acute abdominal pain in 
patients treated conservatively. The aim of this study is to evaluate the 
impact of diagnostic laparoscopy in the management of acute abdominal 
pain in women less than 30 vears of age. 

Method: A total cohort of 130 patients (1991-1997) were included with a 
mean age of 21-5 years. 

Results: At laparoscopy, the diagnosis of acute appendicitis was made in 
62 patients (48 per cent). Histology confirmed this diagnosis in 58 (94 per 
cent). An additional 16 visually normal appendices were removed, six of 
which contained histologic abnormalities (four acutely inflamed. iwo 
fibrosis/obliterated lumen). 

Gynaecological causes of pain were found in 37 patients (28 per cent). 
These included 33 cases of ovarian cysts, | infarcted ovary, | case of 
endometriosis and 2 cases of pelvic inflammatory disease. Seven patients 
had miscellaneous diagnoses and no cause was found in the remaining 8 
patients. 

Conclusion: Diagnostic laparoscopy is a useful modality in the evaluation 
of acute abdominal pain in young women. Positive findings may be 
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expected in the majority of patients. Our findings suggest that negative 
appendicectomies may be reduced using this method. 


'Br. J. Sure vol 76(11) pp. 1121-1125, 1989, 


Adjustable minimally invasive surgery applicator (AMISA) for 
tissue management 


R.Th. Carbon, M. Thais, M. Schreiber and H.P. Huemmer 
Department of Ped. Surgery, University Hospital of Surgery, 
Maximilliansplatz 2, 91054 Erlangen, Germany 


Aim: In thoracoscopy and laparoscopy the options for tissue management 
can be greatly expanded by the use of a collagen bandage coated with 
components of fibrin glue. This biodegradable tool has proven to be of 
particular value. and even leads to interesting extensions of indications. 
Methods: In experimental surface models the different methods of liquid 
gluing proved to be fairly unstable, therefore an adjustable MIS applicator 
(AMISA) for the patch-bound glue was developed which simplified the 
introduction and placing of the 10x5cm collagen bandage coated with tis- 
sue glue in the appropriate body cavity. Because of the application of 
such a large patch, not only haemostasis, but also rapid sealing of larger 
tissue defects in the pleural and abdominal cavities was made possible. To 
demonstrate the surface stabilizing properties of liquid glues and patch- 
bound glues, a simulation model with a pressure chamber was built. The 
pressure at the upper limit was measured. A ready-to-use product of a col- 
lagen bandage coated with components of tissue glue was optimal as 
regards its sealing and gluing properties. 

Results: If the experimental results are applied to surgical practice 
(1994-1997), the selective leak closure (SLC) of the visceral pleura could 
be used to treat diseases of the pleura and diseases of the pulmonary 
structures. Pleural leaks. of which 83 were pneumothorax and II chy- 
lothorax have been treated successfully, in hepatic, biliary, and splenic 
surgery the collagen bandage was used as a sealant in resections (26), 
Hodgkin staging (7), closure of biliary fistulas (5) and MIS-management 
in blunt abdominal trauma (17). 

Conclusions: The innovative MIS-application of bandage-bound tissue 
glue in addition to increasing the number of potential indications, also 
expanded existing indications. The following endpoints can be defined: 
increase in the effectiveness of the selected procedure (reduction of drain- 
ing time), increase in the efficiency (reduction of complications), decrease 
in intensive care, improvement in psychosocial structure (decrease in hos- 
putalization, improved parent-child relationships). 


Short term comparison of laparoscopic antireflux surgery to 
conservative therapy for reflux oesophagitis 


Z. Hajdu and M. Molnar Department of Surgery/Kenezy 
Teaching Hospital, University Medical School of Debrecen, 
Bartok B. U. 2—26, Debrecen 4043, Hungary 


The present study evaluates short term symptomatic and endoscopic out- 
come in gastroesophageal reflux disease comparing conservative therapy 
to operative management. 

The study comprised 110 consecutive patients referred for reflux syn- 
dromes and erosive gastritis confirmed by endoscopy from 1993 to 1994, 
The patients received conservative management and medication. The 
oesophageal healing was evaluated by endoscopy. If conservative man- 
agement failed to relieve symptoms and esophageal healing, laparoscopic 
antireflux surgery was performed, The patients were followed-up by clini- 
cal examinations and interviews/median 4-74 years. 

Laparoscopic antireflux surgery was performed in 35 of 110 patients. 
Results at their follow-up: 32 (91 per cent) had no heartburn, 31 (89 per 
cent) were free from erosive gastritis, only | (3 per cent) was given med- 
ication. Corresponding figures in conservative group was 56 (75 per cent), 
49 (65 per cent), 16 (21 per cent). 

In gastroesophageal reflux disease the laparoscopic surgical treatment 
gave much more favourable short term results compared to those from 
conservative therapy. 
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The safety of laparoscopic cholecystectomy in sickle cell disease 


A.-W.N. Meshikhes. H. Al-Abkari, A.A. Al-Faraj and S.A. Al- 
Dhurais Departments of Surgery and Medicine, Dammam 
Central Hospital, Dammam Eastern Province, Saudi Arabia 


Aim: Patients with sickle cell disease (SCD) are at an increased risk of 


developing pigmented gall stones which require surgical intervention. 
However, surgery is associated with high morbidity and mortality. 
Minimally invasive surgery offers an attractive option due to its numerous 
advantages over the conventional methods. 

Materials and methods: From October 1992-December 1996. 71 SCD 
patients (42 males, 29 females) with gall stones underwent laparoscopic 
cholecystectomy (LC) which was done electively in 65 patients. Their 
mean age was 24 (range 13-58) years. 47 patients have had sickle crises 
ranging l-10 per year. The symptoms. were: upper abdominal pain (65). 
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fatty food intolerance (33), nausea & vomiting (56) and jaundice (12). Five 
patients were asymptomatic. The mean preoperative haemoglobin was 9 
{range 6-3-13-5) g/dl and mean HbF and HbS were 14-5 per cent (range 
6-6-33) and 72-4 per cent (range 54-90-9), respectively. Preoperatively, 42 
patients received simple blood transfusion (group 1), 13 were given 
exchange transfusion (group 2) and 16 had no transfusion (group 3). 
Results: The mean operative time was 80 (range 40-270) min, Four cases 
(5-6 per cent) were converted to open. Ten patients (nine from group | 
and one from group 3) developed complications: acute chest syndrome 2, 
atelectasis 2, chest infections 2. wound infections 2, vasoocclusive crisis | 
and abdominal wall haematoma |. There was one mortality (group 3) due 
to vasoocclusive crisis. The median hospital stay was 2-5 (range 1-10) 
days. 

Conclusion: LC can be conducted safely in patients with SCD. Pre- 
operative exchange transfusion is advocated in sickle patients undergoing 
surgery as it is associated with less morbidity and mortality, but this 
needs further evaluation. 
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The effect of total parenteral nutrition on immunological system 


N. Akyürek, A. Bedirli, M. Kerek, M. Keçeli and O. Yüksel 
Erciyes University, Medical Faculty, General Surgery Kayseri, 
Turkey 


It has been reported that immunosuppression is induced with long lasting 
administration of total parenteral nutrition (TPN). However, the present clini- 
cal status of the patient may be another parameter to affect this situation. 
Aim: To investigate the effect of TPN on the immune system of patients 
unable to feed orally. 

Materials and methods: In this study, the effect of TPN on the immuno- 
logical states of 20 patients who had no oral intake at least for five days 
were investigated in a randomized fashion, The patients who had received 
radiotherapy or chemotherapy and who were immune compromized were 
excluded from the study. T-lymphocyte (CD3+). B-lymphocyte (CD19+) 
and total lymphocyte (CD45+) counts. and IgG. IgM and IgA levels were 
measured at the beginning, at the Sth and lOth days of TPN, The 
immunological changes were compared with ANOVA test. 

Results: The mean levels of IgG. IgM and IgA before TPN were 
915-50 mg/dl, 107-15 mg/dl and 201-05 mg/dl. respectively. The mean mi- 
tial counts of CD3+. CDI9+ and CD45+ were 57-96 10°/, 34-96 107A 
and 88-94 10°/, respectively. In the 5th day of TPN, the mean levels were 
measured as IgG 985-91 mg/dl, IgM 106-10 mg/dl, IgA 207-05 mg/dl, 
CD3+ 58-63 10°71, CD19+ 24-52 10°/1 and CD45+ 87-95 10°/1. In the 10th 
day of TPN, the mean levels were measured as IgG 1102-8 mg/di, IgM 
128-90 mg/dl, IgA 209-22 mg/dl, CD3+ 66-82 10/1, CD19+ 28-96 10°/ 
and CD45+ 87-51 10°A. There was an insignificant increase of IgG. IgA, 
IgM and CD3+ levels and an insignificant decrease of CD19+ level at the 
end of TPN when compared fo the beginning of TPN (P>0-05), while 
there was no change in the levels of CD45+. 

Conclusions: Contrary to conventional knowledge, TPN does not affect 
the immunological parameters negatively apart from a decrease in the 
levels of CDI94. | 


Malignant peritoneal mesothelioma following abdominal 
radiotherapy 


A. Amin®, C. Mason** and P. Rowe*** 9 * University Department 
of Surgery, Royal Free Hospital School of Medicine, London; 

# Department of Histopathology, *** Department of General 
Surgery, Eastbourne District General Hospital, Kings Drive, U.K. 


Malignant peritoneal mesothelioma MPM is a rare aggressive and highly 


malignant neoplasm. It is usually derived from the mesothelial lining of 


the peritoneal cavity and well documented to follow a long period of 
exposure to asbestos. It was also found to happen after radiation exposure. 
Previous reported cases of MPM classical presentation were four cases of 
malignant mesothelioma following treatment of Hodgkin's disease with 
radiotherapy. 

Here we add two cases of primary malignant mesothelioma occurring 
many years after treating testicular neoplasm with abdominal radiotherapy 
and without any known history or clinical evidence of previous exposure lo 
asbestos. Both patients were men fifty-five and sixty-four years old. 
Abdominal malignant mesothelioma had followed abdominal radiotherapy, 
which was given for testicular tumours (17~35) years before presentation. To 
establish the final diagnosis after excluding the other possibilities, malignant 
mesothelioma it is essential to remember as a possible cause of such rare 
abdominal lesion. Although our methods of obtaining tissue samples for his- 
tological confirmation were the explorative laparotomy. CT scan gwded mul- 
tiple fine needle aspirations could be a useful tool to achieve the same goal, 
Further staining of the tumour specimens immunohistochemically in addition 
to the haematoxylin-eosin staining was also done for additional confirmation. 
Tumour cells positively for CA125. epithelial membrane antigen and nega- 
tivity for CEA are characteristic of malignant mesothelioma. All these vari- 
ety of investigation are required to refute the possible peritoneal metastasis 
from a primary gastrointestinal adenocarcinomas. 

In conclusion MPM may occur after long period of previous radiother- 
apy and may need to be considered in the list of possible diagnosis of 
peritoneal malignancy. 
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A prospective, randomized trial of early enteral feeding after 
resection for colorectal cancer 


C. Beati. G. Samori, M.G. Gentile, E. Corradi, L. Gastaldo, 
M.A. Confalonieri and U. Pene Department of Surgery `M. 
Donati’, San Carlo Hospital, Via Pio Secondo 3, 20153 Milan, Italy 


The purpose of the study was to determine whether early postoperative 
enteral feeding decreased mortality and morbidity in patients with col- 
orectal cancer. Between January 1996 to September 1997, 65 patients 
with a resectable colorectal cancer were randomized to enteral feeding via 
jejunostomy tube (EEF) or control (CNTL). There were 41 male and 24 
female with an overall mean age of 69-4 years. The table shows the site 
of colorectal cancer. 
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Sie EEF (No. of patients} CNTL (No. of patients} 
re ie ii elses te al rena ener oL Ne 

8 (23-5) 

2 { S:8%) 
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Right colon 8 (25-85%) 
Transverse colon > (6:5%) 


Left colon $3 (41-90%) 15 (44-41%) 
Rectum R (258%) 9 (266%) 
Total (65 patients) 3I 34 
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Tube feeding was begun on the first postoperative day and advanced to a 
goal of 25 Keal/kg per day. The CNTL were given intravenous crystalloid 
solutions. Patient preoperative status by nutrition risk index (NRI) and 
operative factors were similar between the groups. The results in terms of 
postoperative incidence of mortality and morbidity. and NRI decrease 
(irom low-medium risk group to high risk group) between the groups 
were analysed by chi square test. 

One patient in the EEF group had the jejunostomy tube dislocated in 
the abdomen cavity, required reoperation and was excluded from the 
study. The table shows the incidence of postoperative complication, 
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Complications EEF CNTL. 
atte 
Death 2 (64%) 2 (58%) 
Sepsis 4 (12-95%) 6 (17-6) 
Nausea & (19-363 3 (BB) 
Diarrhoea 1 (3-24) 0 
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There was no significant difference in number of postoperative complications 
between the groups. There was no significant difference in postoperative 
NRI decrease between the groups (EEF vs CNTL 5/16 & vs 4/14 P=n.s.). 

Early enteral feeding via jejunostomy was not beneficial in the postop- 
erative treatment of colorectal resected cancer. 


Learn operative surgery on a computer first 


M.H. Edwards and P.J. Trigwell Department of Surgery, 
Friarage Hospital, Northallerton, North Yorkshire, U.K. 


As an educational ideal. the surgical trainee should be so well instructed 
that he or she will be an expert in an operation before performing it for 
the first time. Traditional methods of surgical training fall short of this 
ideal, concentrating on the principles of the operation supported by learn- 
ing on the job. This paper aims to demonstrate how training in operative 
surgery can move from apprenticeship towards preoperative expertise 
using computer based learning. 

Two of our CD-ROMs. on Laparoscopic Cholecystectomy and Basic 
Surgical Skills, are the basis of the paper. We can demonstrate live at the 
Congress. given computer projection facilities, the many aspects of this 
work, 

We have developed a new surgical language to allow virtually unlim- 
ited operative text in an accessible form for the trainee. 

Multimedia features include the written word, diagrams, photographs. 
animations, video runs and a choice of voice to suit national preferences. 

Interactive features include learning ability profiling: aptitude testing: 
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texi annotation, customizing of equipment, materials. patient information, 
and nursing care plans: control of videos: dissection simulators: surgical 
decision simulators: drug dose calculators: surgical skidpans to let trainees 


tesi materials to destruction: speed and accuracy trials: and testing of 


trainees, with progress advice. A validation study is in progress. 

We suggest that this type of computer based learning is an important 
and fast-developing method of making trainees competent betore they 
stari operaling on patients. 


New classification for ultrasonic carotid plaque morphology 


T. Elatrozy, M. Gaffin, S.A. Jmor, H. Elmorsy and 
AN.N, Nicolaides. St. Mary's Hospital, QEQM Wing, Academic 


al 
. 


Vascular Surgery, London, U.K 


Aim: To provide new operator independent classification of ultrasonic 
carotid plaque morphology. 

Methods: 100 plaques (32 symptomatic, 68 asymptomatic, producing 
more than 50 per cent stenosis) were randomly selected. B-mode images 
were transferred to computer. Image standardization was performed so 
that adventitia and blood would have a grey value of 190 and 0 respec- 
tively (grey scale O = black: 255 = white). Plaques were outlined and the 


histogram of grey levels of the pixels was obtained. The median value of 


the grey scale level of pixels (GSM) was taken as a measure of overall 
echolucency (GSM «40 = echolucent: GSM >40 == echogenic). Kurtosis 
of the histogram was.taken as an index of overall heterogeneity (<3 = het- 
erogeneous and >3 = homogenous). 

Results: A high incidence of symptomatic plaques (13/19, 41 per cent) 
was associated with « GSM <40 and a leptokurtosis (>3), compared to an 
incidence of 25 per eent (8/24, P=0-002 wilcoxon test). A GSM >40 and 


plaques. The mean diameter stenosis was not significantly different among 
the three different groups (P=0-2, Wilcoxon test). Echolucent and homoge- 
nous texture are more likely to be associated with hemispheric symptoms. 
Conctusion: Computer assisted methods identified a subgroup of patients 
at higher risk. This should be tested in future prospective CEA trials with 
stroke as an end poini 


Vacuum sealing: a new and promising regimen in the therapy of 
radiation ulcers 


L. Kovacs, M. Klöppel, M. Geishauser, S. Schmiedi and 

E. Biemer Divisien of Plastic and Reconstructive Surgery, 
Klinikum rechts der tsar, University of Technology Munich, 
Ismaninger Str. 22, 81675 Munich, Germany 


Treatment of chronic radiation ulcers of any localization represents still a 
major challenge in surgery. These lesions develop on the basis of vascu- 
lar malperfusion ané chronic infection. Surgical intervention requires 
wound coverage by local flaps well described in the literature. 
Preoperative wound conditioning however is sull a problem. 

Established conservative methods of wound preconditioning are pri- 
mary excision of the ulcers including bony lesions and induction of gran- 


ulation by different means. The major concern about this strategy however 
is the cost intensity due to the duration of the treatment and costs for 


wound dressings, potential drugs etc, 

Here we present an innovative wound dressing technique as an alterna- 
tive treatment for radiation alcers. 

The weatment inciudes the following regimen. After wound excision 
and subsequent placement of polyvinylalcoholic (PVA) sponges wounds 
are continuously drained by draining tubes inserted into the sponge 
matrix. Next, the lesiens are vacuum sealed by transparent vapour-pernic- 
able polyurethane fods. Finally, standard vacuum drainage containers. 
loaded with up to 86kPa subatmospheric pressure, are connected to the 
tubes. Wound dressings have to be changed only every 7 days. 

in this paper the advantages of wound dressing based on vacuum seal- 
ing in preoperative wound conditioning of radiation ulcers will be demon- 
strated by case reports. 

The advantages of the specified technique are: 1) Reduction of the time 
required to clean the wound and earlier formation of granulation tissue by 
subatmospheric pressure thus enabling earlier operation. 2) Improved 
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hygiene since the system represents a so-called closed system. 3) 
Reduction m material and personal costs. 

in conclusion we consider vacuum sealing in the management of chronic 
radiation ulcers as an excellent alternative in wound preconditioning. 


Hospital management, the surgeon as ‘economist’ 


E. Rembs, K.-H. Bauer and V. Zumtobel Chirurgische Klinik 
der Ruhr-Universität St. Josef-Hospital, Gudrunstr. 56, 4479] 
Bochum, Germany 


Considering the legal conditions there ts no question that with the Health 
Structure Act (GSG) changes in hospital infrastructure have to be made 
by the surgeon and the administration cojointly. Contracts between hospi- 
tals and health insurances are covering costs for inpatient and outpatient 
surgical treatment. New forms of payment fee. either for case 
(Fallpauschale) or for service (Sonderentgelt) and a fixed budget for the 
hospital by the health insurances have been introduced. 

Based on the establishment of an efficient computer software 
(Medwork) and hardware equipment (network with 25 single user work- 
stations) all data for medical treatment in the surgical department are 
collected. The conversion of diagnoses and therapies to ICD-10/ICPM 
numbers is possible. By analysing the data and statistical evaluation ‘con- 
trolling’ is a major task for the physician in order for hospital decisions. 
cost containment and the use of cost effectiveness analysis. 

Economical aspects and quality control of medical services, hospital 
budgets and finally planning capacity for hospital care are the new chal- 
lenges for the surgeon. 

From our experience an efficient budget control needs a complete and 
correct data recording — employing an efficient software ~ as well as strict 
medical control of profits along with continuous communication between 
the surgeons themselves and with the administration. 


Cellular activity in human peritoneum after laparoscopic and 
conventional operations and in peritonitis 


W. Sendt, R. Amberg*, K. Reinshagen, U. Schoffel. 

B.U. v Specht and E.H. Farthmann Department of Surgery, 
University of Freiburg, Hugstetter Str. 55, 79106 Freiburg. 
Germany, *Institute of Forensic Medicine, Universit of Basel, 
Basel, Switzerland 


Aim of the study: The peritoneal trauma is reflected by an ill-defined 
influence on the patient's homeostasis. We therefore investigated immuno- 
histochemically the local peritoneal response to different surgical proce- 
dures and peritonius. 

Materials and methods: In 10 patients, with laparoscopic or conventional 
cholecystectomy, peritoneal specimens were taken from the incision or 
parietal resection margins at the beginning and at the end of the inter- 
vention. In nine patients with diffuse peritonitis specimens were taken at 
the beginning of the intervention. Monocyte/-macrophage activity was 
assessed immunohistochemically using the antibody clone HAM 56 for 
local macrophages and antibodies against macrophages inhibiting factor 
(MIF)-related proteins 8 and 14 (MRP 8 and 14). Antibacterial protein 
(Defensin 3) reflected the activation of granulocytes. Cellular expression 
of interleukin | CIL-1), interleukin 6 (IL-6) and intercellular adhesion 
molecule-| (CAM-1) was additionally measured. All examinations were 
performed in paraffin sections using the Avitin-Biotin-Complex-technique. 
Summary of results: Cellular activation (MRP 8 and 14. Defensin 3) as well 
as expression of adhesion molecules (ICAM-1} were increased in patients 
with either laparoscopic or conventional cholecystectomy. In peritomtis the 
expression of MRP 8 and 14 showed a focally increased interstitial staining 
whereas HAM 56 showed a relatively slight increase. The IL-1 expression in 
these patients was only discrete and in some cases not detectable. 
Conclusions: The immunohistochemical evaluation of the local cellular 
response may provide objective criteria for the grading of the peritoneal 
trauma. Peritoneal response to laparoscopic or conventional cholecystec- 
tomy showed a comparable activation pattern. In peritonitis the peritoneal 
inflammatory reaction is relatively uniform, The surprisingly low expres- 
sion of IL-1 may reflect downregulation after supposed carly increase dur- 
ing the course of peritonitis. 
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Results after surgical treatment for pelvic floor disease in adult 
patients 


F. Berrevoet, P. Pattyn, C. De Cock, P. Decroock, U.J. Hesse and 
B. de Hemptinne Department of Surgery, University Hospital. 
De Pintelaan 185, 9000 Gent, Belgium 


To date no specific single ideal surgical treatment has been identified for 
pelvic floor disease including rectal prolapse. rectocoele, cystocoele. vault 
prolapse or a combination. The pathophysiology and controversies sur- 
rounding continence and constipation remain topics of debate. The present 
study summarizes our single center experience according to functional 
improvement after surgery. 

Patients and methods: From February 1993 till November 1996 16 
patients (IM. 15F) were treated for pelvic floor disease in our department, 
ranging im age from 34 to 75 years (mean 59 years). Initial disease was 
rectal prolapse in Six patients, two in combination with rectal ulcers by 
intussusception, two patients with both rectocoele and prolapse, three 
patients with rectocoele, four with recto- and cystocoele and one patient 
with vault prolapse. 

A detail od history was obtained from each patient both pre- and post- 
operatively, inc luding functional symptoms as rectal dyschezia, faecal and 
ufinary incontinence, anal manometry, constipation and recurrent prolapse. 
Surgical treatment consisted of rectopexy in six patients, in three com- 
bined with partial sigmoidectomy and 10 patients had a posterior colpo- 
raphy. Defecography and anal manometry was performed in all patients. 
Postoperative follow-up was 32 months (range 12-50 months). 


Results: During follow-up none of the patients developed a recurrence of 


complete prolapse of rectum or vault. Faecal incontinence was still 
present in one of six patients (16-6 per cent) who had complaints before 
surgery. Rectal dyschezia i$ present in two patients of 10 (20 per cent), 
urinary incontinence was absent in all patients after treatment (0/4). 


Constipation was pre-operatively seen in 15 of 16 patients, while after 


surgery no problems occurred in all patients. Six patients however had to 
use medication. Post-operatively no insufficiency of the pelvic floor mus- 
culature was seen with anal manometry. 

Conclusion: The present study demonstrated that the risk of developing 
recurrence of the symptoms after surgical treatment is rather small. 
Surgery therefore is a valid option in the treatment of these conditions 
with only minimal mid-term morbidity. 


Giant retroperitoneal tumour: myxoid liposarcoma 


F.J. Del Rio Lafuente and F. Del Rio Marco Department of 
General Surgery, ‘Miguel Servet’ Hospital, Paseo Isabel la 
Católica 1-3, Zaragoza 50009, Spain 


Introduction: Retroperitoneal tumours emerge from connective, nervous 
and embryonal structures situated in the retroperitoneal space and separate 
from the kidney, the suprarenal glands and the large vessels. 

Liposarcoma is an uncommon tumour of mesodermic origin. It presents 
an histologically heterogeneous structure with some differentiated lipoma- 
tous type regions and others constituted by lopoblasts (irregularly shaped 
cells). 

These tumours have a slow development and frequently reach a large 
size, which makes compressive symptoms the condition’s most common 
manifestation, Growth is primarily local with litle tendency to metas- 
tasize. 

Material and method: A case of giant retroperitoneal tumour is pre- 
sented. The symptoms and investigations are as follows: abdominal ultra- 
sonography demonstrated a solid and hyperechogenic. large abdominal 
mass occupying the pelvis and right hemiabdomen. Abdominal CAT: hel- 
erogeneous retroperitoneal mass of a predominantly fatty nature causing 
migration of abdominal viscera. IV urogram: both kidneys shifted to the 
left mimicking cross-over ectopia. Echoguided puncture biopsy: cytology 
compatible with sarcoma. 

Results: Surgery was done by block removal of the tumour. Dimensions 
of surgical piece removed were 40x40x14em, weight 13 730kg. 
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Pathoanatomical diagnosis was a well differentiated liposarcoma with 
areas of myxoid liposarcoma. 
Conclusions: Surgical resection of the tumour in a block is the choice 
treatment. Chemotherapy whether alone or associated with radiotherapy 
does not appear to obtain good results due to the low radiosensitivity of 
these conditions. 


Effects of thyroid hormones on stress ulcer: an experimental 
study 


A. Koyuncu, S. Koçak, S. Aydintu&, E. Kuterdem and S. Ozbas 
Ankara University Medical School, Departmeni of Surgery, 
06100 Sthhive, Ankara, Turkey 


Aim of the study: Some non-thyroid diseases which cause stress, influ- 
ence the serum thyroid hormone levels, It has been shown that there is a 
correlation between the severity of the gastric mucosal erosions and the 
decrease in thyroid hormone levels, in stress. We evaluated the possible 
protective effect of thyroid hormones on gastric mucosal Jesions in a rat 
Stress model. 

Materials and methods: Stress (24 hours of hunger and six hours of 
stretch in supine position) was applied to five groups of rats, each of 
which contains 15 rats. Group | was the control group. Thyroxine (T 
was injected intramuscularly to the rats in the group H and HI, and 
Tritodoythyronin (T3) was given intraperitoneally to the group TV and V. 
The thyroid hormone injections were made before the stress in groups T 
a iV. and during the stress in groups Hf and V. 

After death blood samples were taken for thyroid hormone levels. 

Gane pH of each rat was measured, gastric mucosal lesions were evalu- 
aled and histopathological examinations were performed. 
Summary of results: [t was found that gastric mucosal lesions were 
decreased in length and depth by thyroid hormones in all of the four treat- 
ment groups compared with the control group (P<0-001). However, gas- 
tric pH levels were about the same with the control group. T3 levels were 
found to 2 DE elas ini group n; in which IA was given aane a 


mucosa in both aes Seni nd therapeutic usage. This ii dieci 
reveals that there becomes no decrease in 5'-deiodinase enzyme activity 
in SIESS, 


Sugiura procedure in the treatment of bleeding esophageal 
varices 


U. Lepner, T. Vaasna, E. Rebane and V. Tamm Surgical Clinic 
of Tartu University, 8 Puusepa str. EE2400, Tartu, Estonia 


Aim of the study: The aim of this study is to report our results and to 
make an attempt to define the possible role of the Sugiura procedure in 
the treatment of variceal bleeding. 

Materials and methods: From January 1979 to December 1997, 
patients with portal hypertension and acute variceal bleeding (17 patients} 
or with previous variceal bleeding (23 patients) underwent a Sugiura pro- 
cedure. Operations were performed in two stages. When performed in an 
emergency situation (17 patients) the thoracic operation was performed 
first. In elective cases (23 patients) the more laborious and risky abdomi- 
nal operation was preferred. The second stage. either abdominal or tho- 
racic procedure, respectively was performed 4 weeks to 6 months later. A 
complete two-stage Operation was performed in 16 patients. 23 patients 
did not undergo the second stage because of early postoperative death, 
deterioration of condition or refusal. There were 17 men and 22 women, 
aged 417418-3 years (range 8-71 years). 27 patients (69 per cent) had 
cirrhosis. Three patients had noncisrhotic intrahepatic portal hypertension 
and nine patients had extrahepatic portal or splenic vein thrombosis. 
According to the Child—Turcotte classification of hepatic function there 
were 23 Child class A, 13 Child class B and 3 Child class C patients. 
Summary of results: Overall operative mortality was 7-4 per cent (four 
out of 54 operations), mortality cases in emergency situation 17-6 per cent 
(three out of 17 operations) and in elective cases 2-7 per cent (three out 
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of 38 operations) Vanceal rebleeding occurred in four survivors (11-4 per 
cent) at an average follow up of 6-1+4-3 years. Survival rate was 84-6 per 
cent at ] year, 718 per cent at 5 years and 641 per cent at 10 years. 

Conclosions: Sugiura operation carries low operative mak m an elective st- 
mation and results in an effective prevention of recurrent vanceal bleeding. 


Giant haemanglopericytoma 


L Rodriguez, J. Lesaga, M. Piris, J. Vera, A. Mira and 
E. Bengoechea Hospital Virgen de la Salud, Avenida de Barber, 
30 Toledo 45004, Spain 


Haemangiopencytoma 1s an unusual vascular tumour, that arises from the 

cells of Zimmermann. It was descnbed by Stout and 
Murray m 1942; and 25 per cent anse from the retropertoneum and 
pelvic cavity. 

A 46 year old male, came to the emergency room because of pain and 
oedema in the left lower extremity. On physical examination the abdomen 
appeared globular, and bad one big mtrasbdommnal mass. Signs of deep 
venous thrombosis were present. Blood studies were normal (include 
tumoral markers). We performed several X-rays examunation: plain 
abdominal, pylography, ultrasonography, CT-scan, angiography, duplex- 
xan We founded a soft tissus mass in the mesentery and pelvic cavity, 
with displacement of the bowel, bladder and the ureters The mags had 
cystic low attenuation zones and enhancement of solid areas with calcifi- 
cations. 

On the laparotomy we founded a giant and hypervascular mass, located 
in the mesosigmoid and pelvic cavity. The patient underwent complete 
excision of the tumour with sigmoidectomy and ureteral liberation End to 
end colorectal anastomosis was cared out. In the postoperative period the 
patient developed a unnary fistula, which was treated conservahvely with 
drainage. 
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Pathology revealed a large umour (30x25x22 cm), pseudoencapsulated 
and weighing 3560g Microscopically the tumour showed small cells, 
with oval nuclei. The vascular channels usually formed a continuous ram- 
ifying vascular network or a ‘staghom’ configuration. Few mutotic figures 
(One per 10 high power fields). Immunohistochemical stain for vimentin 
and CD 34 were positive The diagnosis was a ‘low grade malignant 
hemangiopericytoma’ The cytology of pentoneal fluid was negative 
Conclusions: Big size and weight of the tumour The first symptom was 
a venous thrombosis Intratumoral calcification (leas than 1 per cent of the 
cases). Sigmoid and ureters encapsulated. 

Follow-up later one year is normal. 


The mechanism of leg ulcer healing under the influence of the 
He-Ne laser irradiation 


J. Wasiak, U. Mikulska and L. Wolf Department of General 
and Transplant Surg. Kopcińskiego 22, 90-153 Lódź, Poland 


Planimetric assessment of the healing process of diabetic leg ulcers 
proved that granulation and epithelizahon rate in diabetic neuropathy is 
2-8 times more effective than in ischaemic ulcers (venous, arterial) This 
study was performed to show a mechanism of stimulaton by He-Ne laser 
uradiation on celis of granulation tissue of these ulcers Activity of super- 
oxydysmoutase (SOD) was assessed m bomogenated granulation tissue 
removed from ulcers due to overgrowth — before and after irradiahon 
Simultaneously concentranon of linked diens and malonic dialdehyd 


MDA. Stimulafed by He-Ne lasers superoxydysmutase reduced peroxyda- 
tion of mtracelhilar lhpids in human gremulation ussue. This study us the 


first in human pathology 
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Biliary complications after orthotopic liver transplantation: 
influence of graft shipment? 


F. Berrevoet, U.J. Hesse. R. Troisi, I Kerremans, E. Daeter, 
P. Pattyn and B. de Hemptinne Department of Surgery, 
University Hospital, De Pintelaan 185, 9000 Gent, Belgium 


Stenoses at the anastomotic site, biliary obstruction, leakage and imfec- 
tions occur both in the immediate postoperative phase and even several 
years after orthotopic liver transplantation (OLT) and are frequently the 
cause of reoperation. The influence of organ preservation, including flush- 
ing of the bile duct, by a team of surgeons other than transplant surgeons 
is investigated in this study, together with the etiology of the biliary com- 
plications itself. 

Patients and methods: From May 199] tll May 1997 210 OLF were 
performed in our institution in 167 adults and 43 children. 180 primary 
transplants were included in this study, 27 retransplantations and three 
patients included were second retransplants. Preoperatively donor status, 
shipment of the graft, flushing of bile ducts at the time of preservation 
and recipient age were studied, while after transplantation type of biliary 
anastomosis, postoperative biliary complications and patient and graft sur- 
vival were observed, For statistical analysis Kaplan Maier-method was 
used, 

Results: 70 transplantations were performed using a shipped donor liver, 


in four cases (5-7 per cent} the bile duct was not flushed at the time of 


preservation. Liver disease without involvement of the extrahepatic biliary 
tract was diagnosed: in 186 transplants (88-6 per cent) (S8 shipped. 128 
non-shipped), while 24 patients (11.4 per cent) had involvement of the 
extrahepatic biliary tract (12 shipped, 12 non-shipped). 148 patients had 
an end-to-end anastomosis of the common bile ducts, 58 patients had a 
choledochojejunostomy and in four patients a choledochacystostomy was 
performed. A T-tube was placed in 83 patients (39-5 per cent). Post- 
operative biliary complications were seen in 2] (10 per cent) patients 
(nine shipped (12-8 per cent), 12 non shipped (8-6 per cent, P=n.s.) while 
one patient of four (25 per cent) where the bile duct was not flushed in 
the shipped group had biliary leakage (P=()-02). 10 patients had peritoni- 
tis because of biliary leakage (4-3 per cent), two patients with peritonitis 
because of a biliary fistula and perforation of the Roux-en-Y respectively. 
Seven patients (three children, four adults) had biliary obstruction. due to 
stenosis of the anastomosis (7r=3}, necrosis of the bile ducts (r=}). haemo- 
bilia (v=1). choledochobthiasis (v=!) and recurrent auto-immune hepatitis 
(n=1). One patient was reoperated because of an obstructed T-tube and 
one because of biliary sludge. No mortality because of biliary complica- 
uons occurred with graft survival after 3, 6 and 12 months of 86-6 per 
cent, 79-4 per cent and 70-4 per cent respectively. Patient survival at the 
same Ume was 94-3 per cent, 91-2 per cent and 87-9 per cent. 
Conclusion: Liver transplantation has reached a high technical standard. 
the biliary reconstruction frequently may complicate the postoperative 
recovery. Although the reported incidence for biliary complications is up 
to 20 per cent in literature. no increased mortality in these patients can be 
seen. Shipping of liver grafts may cause these complications in particular 
when flushing of the bile duct is not adequately performed. 


Vascular complications (VCs) after renal transplantation 


L. Cierpka, G. Budziński, R. Król and S. KuSmierski = /st 
Department of General Surgery, Silesian Medical Academy, ul. 
Francuska 20-24, 40-027 Katowice, Poland 


VCs are the reason for 16-5 per cent of deaths and 12-5 per cent of 
haemodialyses because of delayed graft function after renal transplanta- 


as well as early and late. 

The analysis of 339 patients with grafts harvested from cadaveric 
donors operated on in our Department from 1990 to 1997 was performed. 
Early arterial complications (up to three weeks after surgical procedure} ~ 
such as bleeding from: arterial anastomosis, small vessels of the kidney 
hilum and retroperitoneal space or ruptured kidney during rejection, 
occurred in 46 cases (13-6 per cent), and graft or lower limb ischaemia 
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occurred in 18 (5-3 per cent). Early venous complications such as renal or 
iliac vein thrombosis occurred in three cases (0-9 per cent). 

There were 65 (19-2 per cent) late arterial complications including six 
arterial anostomosis strictures giving signs of hypertension, five ischaemic 
ureteric strictures and 34 cases (15-9 per cent) of late renal artery and 
vein thrombosis caused by chronic rejection, three cases of impaired 
drainage of lymph from the graft area after surgical procedure were 
included as VCs as well. 

VCs were the reason for recipient death in six cases and of graft loss 
in 54 (15-9 per cent). Most of the VCs are connected with the processes 
of acute rejection (graft rupture) and chronic rejection (arterial and venous 
thrombosis). Late graft ischemia is caused by atherosclerosis or endothe- 
hal proliferation in the site of anastomosis. 


Liver transplantation in patients with cirrhosis and primary 
cellular hepatocarcinoma. How useful is the tumour staging? 


L. Herrera, E. Martino, J. Castillo, F. Hernanz, J. Crespo, 
F. Casafont, D. Casanova and M. Gómez Fleitas Hospital 
Universitario ‘Marqués de Valdecilla’, Santander, Cantabria, Spain 


Background: Because of the effectiveness of liver transplantation, some 
aspects of the treatment of patients with liver cirrhosis have become chal- 
lenging topics. One of these is the staging accuracy for the hepatocellular 
carcinoma (HCC) in the cirrhetic liver, in order to provide an adequate 
indication for the definitive treatment. 

Aim of the study: To evaluate the diagnostic accuracy of HCC in cirrho- 
sis using the clinical methods nowadays available. 

Patients and methods: in our Institution, from November 1990 to 
January 1998, 202 orthotopic liver transplantations (OLT) with a piggy- 
back modified technique were performed in 183 patients with end stage 
liver disorders. Diagnoses was made preoperatively by biological probes 
(alpha-fetoprotein), image methods as ultrasonography, magnetic reso- 
nance imaging, computerized tomography (CT), CT portography, lipiodo! 
CT and hepatic angiography and also percutaneous needle biopsies of the 
SUSPICIOUS images. 

Results: In 33 patients, HCC diagnoses was made (32 with liver cirrho- 
sis}. The other 150 were considered to be free of HCC. In four of them, 
also with liver cirrhosis, HCC was found postoperatively (false negative). 
Three of these were incidental tumours (1 per cent) and the other one was 
a suspicious image with a negative preoperative citology. 11 of the 33 
preoperative HCC with liver cirrhosis (33-3 per cent) showed no postop- 
erative malignancy (false positive). pTNM classification for the patients 
with HCC (26) is shown in the table. 





Year Stage | Stage II Stage IH Stage IV A Global 
survival {n=]} i{n=]16%) {nz} (n=4) (H=26*) 
i 6-0 8] {)-4 075 0-69 

2 0-0 0.74 H4 0-75 0-65 

3 p0 0-69 (}-4 0-75 6) 

4 (}-() 0-69 {}-4 (75 O64 

3 0-0) (}-69 Q 0-75 0-6] 





*One with no liver cirrhosis 


Okuda preoperation situation of HCC patients was as follows: 10 (40 per 
cent) stage F 11 (44 per cent) stage H and 4 (16 per cent) stage HL When 
comparing the survival of the HCC and non-HCC groups by Kaplan- 
Meier method. the results were similar (0-615 for HCC and 0-696 for non 
HCC) with a follow up of 77 and 87 months, respectively). In summary. 
HCC incidence in our series was 0-18, with a 0-97 and 0-67 of specificity 
and sensitivity for HCC diagnoses respectively, 

Conclusions: In our insutution, as in many others, OLT has proved to be 
a useful alternative in the treatment of cirrhotic patients with HCC, 
Overall sensitivity for the HCC preoperative diagnoses is very poor in this 
group of patients. So, we think that. in the absence of more accurate diag- 
nostic procedures, the staging efforts in cirrhotic patients with HCC who 
are candidates for OLT., are nowadays unhelpful. 
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Improved hemodynamics with temporary porto-caval shunt in 
orthotopic liver transplantation 


UJ. Hesse, F. Berrevoet, R. Troisi. E. Mortier, P. Pattyn, 

M. Ongenae, J-Decruyenaere and B. de Hemptinne Department 
of Surgery, University Hospital, De Pintelaan 185, 9000 Gent, 
Belgium 


There are several theoretical and practical aspects to preserve the recipient 
vena cava during hepatectomy for orthotopic liver transplantation. 
However in patients with insufficient collateral circulation, excessive 
haemorrhage and major portal hypertension a veno-venous bypass or tem- 
porary porto-caval shunt alternatively can be used in order to maintain 
haemodynamic stabilty, adequate renal perfusion pressure and an undis- 
tended intestine to facilitate graft implantation. In the following study the 
experience with latero-lateral cavo-cavostomy for hepato-venaus recon- 
steuction is reviewed with and without the use of veno-venous bypass or 
temporary port-caval shunt. 

Patients and methods; A total of 54 liver transplantations were analysed. 
in 38 transplantations a latero-lateral cavo-caval anastomosis was per- 
formed (Group D. in Group H (v=8) the same technique was performed, 
using a veno-venous bypass and in Group HH (7=8) a temporary portal 
caval shunt was constructed. Patienis were comparable with regards to 
age, Child Pugh, urgentvelective, preoperative mean creatinine. cardiac 


index, donor age, cold ischemia time and operating time. 
Results: Mean arterial pressure (mmHgr Group [| 128234. Group l 
| 14428: Group H} 108-6232. Cardiac index decrease during the operation 


B 


was 2341-9. L506 and 1-2+1-0 respectively (P=0-05). The peroperative 
bleod lass packed cells was 164415-8 vs +5105 vs p323 (P=0-004) 
and for fresh frozen plasma it was 19-0414-7 vs 806-4 vs 3744-0 
(P2002). Course on ICU (days), liver function tests, renal function and 
the need for reoperation because of bleeding were not statistically signifi- 
cant different between the groups. One vear patient survival was 82.7 per 
cent vs 69-4 per cent vs 85.7 per cent. 

Cenelusion: Despite preservation of the caval flow, the additional use 
of a temporary porto-caval shunt er a veno-venous bypass was advan- 
tageous with regards to operoperative haemorrhage as measured in loss 
of packed cells and fresh frozen plasma. There was no difference 
beiween the group of veno-venous bypass and porto-caval shunt. 
Cardiac index decreases less with the temporary porto-caval shunt and 
it appeurs to be suitable to avoid excessive portal hypertension and 
associated haemorrhage and potentially facilitates the implantation of 


the grafi. 


Ischaemic injury in donor hearts: immunohistochemical 
identification of complement membrane attack complex in the 
presence of normal histology 


J.AJ. Hyde, S.R. Rooney. M.P.L Pitt, LC. Wilson, A. Howie and 
R.S. Bonser Department of Cardiac Surgery, Queen Elizabeth 
Hespital, Birmingham 


Aim: Primary graft failure (PGF) is responsible for 15-20 per cent of 
easly deaths following heart transplantation. Myocardial injury may occur 
as a consequence of catecholamine ‘stormy at brainstem death, inadequate 
myocardial protection. or delayed reperfusion, Our aim was to investigate 
a novel technique for identification of myocardial ischaemic injury, with 
potential application to evaluation of donor hearts. 

Methods: In order to assess myocardial injury prior to implantation, we 
investigated myocardial biopsies obtained at retrieval in 33 donor hearts 
by routine haemotoxylin-eosin histology. and immuno-histochemical 
(MAC), a validated early marker of ischaemia”. Donor and recipient 
records were reviewed to establish inotrope requirement and outcome. 
Donor hearts were assessed by inspection and haemodynamic evaluation. 
Acceptance criteria included normal gross morphology. filling pressures 
<l2mmHg. and cardiac index >24 L/min/m? on minimal inotropic sup- 
port, 

Results: All donors had normal ECG patterns. All conventional histology 
was normal, but six biopsies (18 per cent) stained C9 positive. Of these, 
one heart was not implanted due to haemodynamic instability of the donor 
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during retrieval, and two patients (40 per cent of implants) died of PGF. 
Two further patients (40 per cent of implants} in the C9 positive group 
required prolonged postoperative inotropic support. In the C9 negative 
group, 2/27 (7-4 per cent) died of PGF, compared to an overall uni 30 
day survival of 90 per cent, 

Conclusion: This pilot study identifies pre-retrieval myocardial ischaemic 
injury as an important contributor to recipient outcome. and suggests that 
improved techniques to evaluate donor hearts may reduce the incidence of 
primary graft dysfunction. 


tJ. Doran. A. Howie. J. Townend and R. Bonser. Detection of myocardial infarction 
by immuno-histochemical staining for C9 on formalin fixed, paraffin wax embedded 
section. J Clin Pathol 1996; 49: 34-7, 


Use of sirolimus overcomes risk factor of African-American 
race 


H. Podder, J. Podbielski, S.M. Katz, C.T. Van Buren and 

B.D. Kahan Division of Immunology and Organ 
Transplantation, University of Texas Medical School, Houston, 
6431 Fannin, Suite 6.240, Houston, Texas 77030 


Aim of study: Despite successful transplant operations. African-American 
renal transplant recipients experience a higher degree of graft loss due to 
an increased incidence of noncompliance, hypertension, mismatches for 
racially associated antigens, and resistance to immunosuppressants. 10- 
year results of renal transplantation, wherein 89 per cent were primary 
transplants and 1} per cent were re-transplants. document a greater effi- 
cacy of cyclosporine (CsA) over azathioprine (AZA} on patient {85 per 
cent vs. BO per cent. P= 0-04) and graft survival, At |, 2. 3, 4. 3. and 6 
years, CsA provides significantly better graft survival than AZA-based 
regimens: however, by 10 years. the CsA results match with those of 
AZA. Although CsA (Sandimmune)-based therapy has limited impact on 
long-term survival rates, the addition of sirolimus (SRL) to the CsA regi- 
men may offset the adverse impact of African-American race on patient 
and graft survival. 

Materials and methods: 58 patients were treated with varying doses of 
SRL in addition to CsA therapy. At one year, we examined patient and 
graft survival. Log rank statistic tests were used to determine graft and 
patient survival rates, 

Summary of results: 
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H Craft survival Patient survival 
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Conclusions: Addition of SRL to a CsA-based regimen overcomes the 
higher rates of graft loss and death among African-American renal trans- 
plant recipients, Thus. SRL represents a significant new addition to the 
immunosuppressive armamentarium. New drug strategies for improving 
rates of acute rejection among African-American patients will need to be 
assessed in the future. 


isolated lung transplantation for end-stage lung disease 


F. Venuta, E.A. Rendina, T. De Giacomo, G. Della Rocca, 

S. Quattrucci, C.D. Vizza, A.M. Ciccone, M. Moretti, E. Guarino, 
C. Ricci and G.F. Coloni University of Rome ‘La Sapienza’, 
Policlinico Umberto 1. Dpt. of Thoracic Surgery, Anesthesiology, 
Pediatrics and Cardiology 


Since 1991 we have performed 37 isolated lung transplantations for end- 
stage pulmonary disease: 15 single (SLT) and 22 bilateral sequential 
(DLT) (1 bilateral lobar). Recipient diagnoses were: cystic fibrosis (13). 
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chronic obstructive lung disease (11), pulmonary fibrosis (9), bronchiec- 
tasis (4). Two patients had undergone lung transplantation while on ven- 
tilatory support for respiratory failure (SLT for pulmonary fibrosis). 
Three patients required cardiopulmonary by-pass (2 SLT and | DLT) 
which was associated with increased transfusion requirement. In 13 

cases the donor lungs were reduced with multiple GIA staplers to fit the 
size of the recipient, During SLT the bronchial anastomosis was pro- 
tected with an intercostal muscle pedicle while during ae we used 
only mediastinal fat-tissue. Five patients died after SLT í 3-3 per cent) 
il to 42 days). After SLT the remaining native lung was the site of 
early (pneumonia, overinflation. retention of secretions with atelectasis, 
haemothorax) and late complications (recurrent pneumothorax, progres- 


sive overinflation, aspergillosis. nocardiosis) in seven patients (47 per 


cent). Three patients ( a 6 per cent) died after DLT (oesophageal perfo- 
ration: 1; heart failure: 
SLT and DLT is 66-7 me cent and 82 per cent respectively. One patient 
has obliterative bronchiolitis controlled with increased lmmunosuppres- 
sion six years after SLT. Three patients have a bronchial stenosis treated 
with laser resection and stenting. Cytomegalovirus infection has been 
seen frequently (nine cases) but has responded well to treatment with 
Gancioclovir, Other complications were sternal infection (2), wound 
infection (2), renal failure (3), bleeding requiring reoperation (3) and 
psicosis (3). Isolated lung transplantation can be performed with accept- 
able morbidity and mortality in properly selected patients with a variety 


of end-stage lung diseases. Improvement in lung function and quality of 


hfe can be achieved with both SLT and DLT: however. after SLT the 
native lung may be the site of onset of serious complications: for this 
reason we tend to increase the indications to DLT even for non-septic 
lung diseases. 
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Assessment of cardiac rejection by magnetic resonance imaging 
(MRI) and spectroscopy (MRS) 


B.H. Walpoth, T. Carrel, B. Celik, M. Müller, B. Aeschbacher, 
T. Schaffner and U. Althaus Cardiac Surgery, Cardiology, 
Radiology, MR-Unit, Pathology, University Hospital, Bern, 
Switzerland 


Objective: In experimental orthotopic cardiac transplantation magnetic — 
resonance imaging (MRI), magnetic resonance spectroscopy (MRS) and 
Echocardiography were compared as non invasive diagnostic tool for: 
detection of cardiac rejection. 
Methods: Six orthotopic cardiac transplantations were performed in the 
swine on cardiopulmonary bypass and immunosuppression (triple therapy) 
was tapered after 10 days to obtain increasing rejection. The following 
measurements were performed on a 1-5 7TGe Signa (double tuned flexi- 
coil, gradient echo cine and 2 D-CSD and on an Acuson 128XPIO on. 
postoperative day 1, 3, 10. 17, 24 and 31: MRI: cardiac function and LV- 
mass, MRS: 31 P MR-spectroscopy, Echocardiography (transthoracal) and 
Rejection grading (ISHLT/Texas). 

Results: 

1. MRE LV function increased (EF=+17 per cent) and LV mass increased 
(+41 per cent) with time and increased rejection (P<0-05). 

2. MRS: A significant reduction of phosphocreatine to adenosine triphos- 

phate (PCr/ATP) occurred when comparing pre- to postoperative exams 

(—~17 per cent; P<O-01). 

Echocardiography: Wall thickness increased markedly postoperatively 

(+27 per cent intraventricular septum and +17 per cent left posterior 

wall) whereas per cent shortening (+6 per cent) and ejection fraction | 

(+8-5 per cent) did not change significantly, 

4. Pathology grading showed an increased rejection with time especially 
alter tapering Iimmunosuppression. At autopsy rejection was mild in 2, 
moderate in | and severe diffuse (SHLT 3B/Texas 6~7) in 3 animals. 

Conclusions: MR-imaging and spectroscopy seem to be a promising tool 

for non invasive assessment of rejection. A significant reduction of phos- 

phocreatine to ATP occurred when cardiac rejection was present. Thus 
cardiac rejection may be detected non invasively by MR-imaging and 
spectroscopy in the animal. 


pat 
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Acute cholecystitis: different therapeutic attitudes in our service 
in the last 4 years (232 cases) 


J. Ariceta, J.V. Ferrer. A. Calvo, L. Blazquez, F. Vicente, E. 
Balén, J. Herrera and J.M. Lera General Surgery, Navarra 
Hospital, Irunlarree 3, 31008, Pamplona, Spain 


Intreductien: The commonly accepted approach in the treatment of acute 
cholecystitis is urgent cholecystectomy. Laporoscopy has renewed interest 
in the option of cooing’ the inflammatory process, in order to subse- 
quently carry out a programmed cholecystectomy through the technique 
mentioned. We presert an analysis of the data collected on hospital stay 
and medico-surgical complications in both therapeutic options. 

Material and methods: We studied 232 patients presenting as emer- 
gencies between January of 1994 and December of 1997 with diagnosis of 
acute cholecystitis. They were distributed in three groups: A} operated on 
in their first admissiorm B) patients with high risk for a general anesthesia. 
treated by percutaneous cholecystostomy: C) treated using ‘cooling’ of the 
process fo be operatec on in a second admission. 

We analysed the simple and accumulated hospital stay, the index of 
medical and surgical complications and mortality with a ‘t-student’ pro- 
gram. 

Results: Acute cholecystitis: 232. 

A group: 137, 35 with associated surgery. 

B group: 16. New admission: 4, 2 new acute cholecystitis, 2 open chole- 
cystectomy. 

C group: 79. New admission: 41. 6 new acute cholecystitis, 12 open and 

23 laparescopic chclecystectomy. 
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pa eels to a a sure oe eee A ie patient from a sin- 
gle admission, avoids the risk of recurrent pathology from cholelithiasis 
inew acute cholecystitys, biliary pancreatitis ...), with shorter hospital stay, 
without an increase le mor bidity or mortality. with the economic reper- 
cussion that this has furthermore for the health system. 


Open cholecystectomy in the laparoscopic era: implications for 
surgical training 


M.K. Barry, C.M. Gallagher, D.C. Grant, P. Connell, O. Traynor 
and J.M.P. Hyland = Department of Surgery, St. Vincent's 
Hospital, Elm Park, Dublin 4, Ireland 


Aim: The aim of this study was to review our experience of open chole- 

cystectomy in the laparoscopic era. 

Methods: Since July 1990 a total of 927 cholecystectomies have been 

performed in our unit. All patients who underwent open cholecystectomy 

were reviewed. These included 66 of 801 laparoscopic cholecystectomies 

converted to an open procedure (8-2 per cent) and 126 open cholecystee- 

tonnes. 

ia Of the combined total of 192 patients treated by open cholecys- 
ectomy, there were 127 females and 65 males. 41 patients had elective 


ee cholecystectomy during the transition year after the introduction of 


laparoscopic surgery. Thereafter the most common indications for open 
operation were, previcas abdominal surgery (n=21), suspected malignancy 
Gr=10) and empyema/mucocele (n=10). Indications for conversion in the 
66 patients included anatomical uncertainty (v=42), empyema (n=11). 

bleeding Gr=4) and technical problems (2=4). Two patients died post oper- 
atively {1 per cent). The overall complication rate was 23 per cent (n=44): 








cardiorespiratory (7=22), retained common bile duct stone (1=3), deep 
venous thrombosis (7=2), sub phrenic abscess (=2). bile duct injury 
(n=2)}), wound infections (n=2). post op haemorrhage G2=2) and miscella- 
neous (1=9), 

Conclusions: Even in the laparoscopic era open cholecystectomy is 
required in a percentage of patients, many of whom present with comph- 
cated biliary tract disease and associated morbidity. These patients require 
experienced surgical management which has major implications for surgi- 
cal training. 


Complications after surgical biliary-enteric drainage 


M. Borrego Galán, P. Yunta, J. Del Pino, C. Herrera, J. Silvestre, 
S. Carceller, M. Meseguer and S. Sancho Fornos Cirugia 
General Hospital Universitario ‘La Fe’, Av Campanar 21, 46009 
Valencia, Spain 


Aim: The aim of this study is to analyse the complications after bihary- 
enteric drainage in the management of obstructive jaundice. 

Material and methods: Between 1989 and 1996, 253 surgical drainage 
procedures were performed in our Department: 44 sphincterotomy (SP). 
183 choledochoduodenostomy (CD) and 26 hepaticojeyunostomy (HJ). 

In the case of SP there were four acute pancreatitis (nine per cent) one 
of them caused death. Residual choledocholitiasis was evidenced in three 
cases of the 35 SP practiced because of choledocholitiasis (8-5 per cent). 

Biliar stricture appeared in two cases (4-5 per cent). 183 patients under- 
went CD. The complications were: three acute cholangitis (1-6 per cent), 
2 anastomosis strictures (1 per cent) and 4 external biliary fistulae (2-7 
per cent) three of them after drainage for malignant obstructive jaundice. 

Postoperative complications in the case of hepaticojejunostomy were: | 
stricture of the anastomosis (3-8 per cent) and two biliary strictures (7-6 
per cent). 

Conclusions: Our results suggest that complications after drainage tech- 
niques are unusual but early diagnosis is necessary to reduce morbidity 
and mortality rates. 


Double blind randomized controlled trial of buccal suscard 
versus placebo in the prevention of endoscopic retrograde 
pancreatographic induced pancreatitis 


E. Bromwich and P.R. Edwards Department of Surgery, 
Countess of Chester Hospital NHS Trust, Liverpool Road, 
Chester, England 


Pancreatitis is the most common complication of Endoscopic Retrograde 
Cholangiopancreatography (ERCP) occurring in up to 30 per cent of 
patients. Previous studies have failed to show any benefit in the use of 
somatostatin or corticosteroids in decreasing its incidence. Sublingual 
glyceryl trinitrate relaxes the peri-ampullary sphincter muscle and may 
reduce pancreatic duct pressure thereby reducing the risk of ERC P 
induced pancreatitis. 

186 patients were randomly allocated to receive either placebo (P) 
(n=96) or buccal suscard (BS) (n=90) 5 minutes pre-procedurally. 
ERCP, sphincterotomy, stent insertion and stone extraction were under- 
taken as indicated. Six hours post-procedurally all patients were asked to 
quantify their pain and a serum amylase estimation was undertaken, 
Pancreatitis was defined as the presence of pain in conjunction with a 
serum amylase in excess of 1000 IU. 

The overall cannulation rate was 92-5 per cent (172/186). There was no 
statistical difference in the cannulation rates between the two groups (P = 

88/96 = 91-75 per cent) and (BS = 84/90 = 93-3 per cent). 

Pancreatitis occurred in {7 patients in the P Group and seven patients 
in BS Group (P>0-05). The difference in proportions is 0-787 and the 95 
per cent confidence intervals for the true difference is 0-699 to 0-875 
Statistical analysis was by a Chi-squared test with Yates’ correction. 

Although buccal suscard has not been shown to significantly decrease 
ERCP induced pancreatitis the results do suggest that further work needs 
to be undertaken on this drug. 
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Serum CA 19-9 and CEA: are they useful as early gallbladder 
cancer markers? 


J. De Tomas, J. Carretero*, E. Alvarez* and M. Trinchet 
Department of Surgery, “Department of Pathology, U.G. Hospital 
Gregorio Marañón, Doctor Esquerdo 46, 28007 Madrid. Spain 


Aim: To assess the feasibility of serum carcinoembryonic antigen (CEA) 
and carbohydrate antigen (CA19-9) levels as early markers of chronic 
cholecystitis neoplastic degeneration related to gallstones. Benign condi- 
tions associated with a rise in serum CA 19-9 level s would be identified. 
Methods: A prospective study was undertaken of 75 consecutive operated 
patients of median age 71-8 (range 60-90) vears due to symptomatic 
cholelithiasis. The study group was collected among subjects aged 60 
years and over because of the late presentation of gallbladder cancer. 
There were 51 females and 24 males (ratio 2-1/1). One single surgeon and 
two pathologists performed the collection and histological study of the 
specimens, which were fixed in Carnoy and stained with hematoxylin and 
eosin. Serum CEA and CAI9-9 levels were obtained on the day of oper- 
ation. 

Results: Of the 75 patients, 31 showed benign hepato-pancreato-bilary 
diseases associated with increasing CAI9-9 serum levels: acute pancreati- 
tis (12), obstructive jaundice (10), acute cholecystitis (6) and cirrhosis (3). 
However, only two patients showed a slight increase over normal serum 
CEA levels. The first one suffered an acute cholecystitis with an unsus- 
pected gallbladder adenocarcinoma and miliary liver metastases (CEA: 
7 2ng.ml, CA19-9:83-5 u/mł); the other one had cirrhosis (CEA: 7-5 ng/ 
ml, CAI9-9:45-6 u/ml). Of the remaining 44 patients, the median serum 
markers levels among the different epithelial findings were: normal (n=21, 
CEA=2-5 ng/ml, CA19-9=15-8 u/ml) hyperplasia (n=12, CEA=2-1 Aan 
CA19-9=12. Su/ml), gastric metaplasia (n=10, CEA=4-9 ng/ml, CA19- 
9=9-9 u/ml), dysplasia (n=4, CEA= 3-9 ng/ml, CAI9-9=15-7 ajmh), imesti- 
nal metaplasia (n=3, CEA=5-5 ng/ml, CAI9-9=113 u/ml), and adenocarci- 
noma (n=t, CEA=7-7 ng/ml, CA19-9=5- | u/ml). 

Conclusions: 1) Some benign conditions should be strongly taken into 
account when serum CAI9-9 is measured. 2) There are no significant 
increases of serum CA19-9 values related to different gallbladder epithe- 
lial features. 3) Normal serum CA19-9 and CEA cutoffs are not useful as 
markers of early neoplastic epithelial gallbladder changes. 


Endoscopic retrograde cholangio-pancreatography (ERCP) and 
its complications 


M. Doganay, M. Guvel, M. Guler, T. Coskun, G. Daglar and 
N.A. Kama Ankara Numune Hospital, 4th Department of 
Surgery, Türkiye 


Introduction: ERCP is an important method in the diagnosis and the 
treatment of " panereaticobiliary diseases. The incidence of biliary sepsis is 
2-15 per cent in ERCP interventions and it is the most important among 
the major total complications of ERCP. Thus, in order to evaluate the 
causes and the complications related to ERCP. having been performed in 
our 4th surgery clinic, we planned this study. 
Patients and methods: 0 patients of 4th surgery clinic who underwent 
ERCP between the years of 1991 and 1997 were evaluated retrospec- 
tively, Patients were ‘evaluated on the bases of: age, gender, ERCP indi- 
cations, clinical diagnosis, previous biliary surgery. diagnostic method and 
interventions, performed surgical methods. complications and postopera- 
tive morbidity and mortality. The statistical analyses were evaluated with 
Chi-Square (Pearson) test P<0-05 were accepted as statistically significant. 
Results: In this series of 110 patients, 97 patients (88-2 per cent) under- 
went ERCP preoperatively and 13 patients (11-9 per cent), postopera- 
tively. In all cases, broad spectrum antibiotics were administered before 
and after this intervention. 54 (49-1 per cent) patients were male and 56 
(50-9 per cent) patients were female. 34 cases were over 65 years old 
(30-9 per cent) and 76 cases were under 65 years of age (69-1 per cent). 
Mean age were 55-4 (17-86). The results of ERCP: six patients were 
assessed as normal (5-5 per cent), 72 patients were assessed as benign 
(65-4 per cent) but malignant pathology was identified in 32 cases (29-1 
per cent) (P<0-001). ERCP could not be performed in 10 patients due to 
different reasons (9-1 per cent). After ERCP 9 patients developed biliary 
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sepsis (8-2 per cent), three patients developed bleeding (8-2 per cent), one 
patient developed common bile duct perforation (0-9 per cent). Another 
patient died during ERCP due to internal medical pathology. [t was 
observed that 20 cases had been operated for biliary tract problems previ- 
ously (18-2 per cent) and the complication ratio in this group were 30 per 
cent (P<O0-01). There were biliary tract dilatations in 80 ae (72-7 per 
cent} and the complications were found in II patients (13-8 per cent) 
(P<Q-05), Bihary sepsis was not found in patients in fa the ECRP 
could not pass proximal to the site of the lesion. Nasobiliary stent and. 
Panni i ote stent were a -applied o T1 (3 36 a r cent) pele 2 ct 8 per 


and 4-3 per cent aay (Pt). 05). 83 cases were eet ‘5. 5 per 
cent) perioperative mortality was 6-4 per cent (=7) and the overall mor- 
tality were 15-5 per cent (n=17). 

Conclusion: The most important reason for mortality and morbidity after 
ERCP is biltary sepsis and its rate was found as 8-2 per cent in this study. 
The complication rates were found to be high in patients with malignancy. 
previously operated biliary tract. dilatation of biliary tract. nasobihary 
stents. We think that the reason why the complication rates were high in 
nasobiliary stent patients would be the inability to maintain asepsis and to 
perform adequate drainage from NBS. 


The incidental finding of gallbladder carcinoma in elective 
laporoscopic cholecystectomy — does it fulfil the requirements of 
oncological surgery? 


N. Hennes, M. Aleksic and B. Ulrich Department of Surgery, 
Gerresheim Hospital, Grdulinger Str. 120, 40625 Diisseldort, 
Germany 


Aim: Sull we find hints in literature, that the incidentally diagnosed car- 
cinoma of the gall bladder in laporoscopic cholecystectomy is affiliated 
with a good prognosis. We wanted to investigate retrospectively, whether 
in Our patients this statement is justified. 

Material and methods: From October 1987 to August 1997, 28 patients 
with carcinoma of the gall bladder underwent operation in our hospital. In 
H3 patients the diagnosis was known preoperatively, in 15 the diagnosis 
was confirmed intraoperatively (n=5) or postoperatively (n=10). For our 
retrospective analysis we used the data from our oncological follow-up, in 
which most of our patients took part. 

Results: The prognosis of patients operated under the diagnosis of gall 
bladder cancer was expectedly poor: only four were operated in a curative 
manner, their mean survival was 5-5 months, The palliatively operated 
had a mean survival of only | month. All these patients died within 23 
months. 

The prognosis of incidentally diagnosed gall bladder cancer was poor 
as well. 

in all of our 15 patients the first operation was an open or laparascopic 

cholecystectomy. A second, extended operation could not be performed in 
|] patients due to manifest liver metastasis, lymphangiosis carcinomatosa 
or lymph node metastasis or poor general condition in elderly patients. 
Within this group, two are still living, one with manifest liver metastasis 
(16th postoperative month), the other without tumour evidence (8th post- 
operative month). 

An extended secondary operation was planned in four cases. Since one 
had liver metastasis found in the second operation, it could be performed 
in only three. Of these three, one lives for six months, another for 1] 
months postoperatively without any evidence of tumour recurrence. The 
third died in the 9th postoperative month of liver metastasis. | 

Of four patients with TI stages without second operation, two elderly 

patients were lost from our follow up. one died in the [3th postoperative 
month, the other lives in the 16th postoperative month with manifest liver 
metastasis, 
Conclusion: As well as the primary diagnosis of gall bladder carcinoma, 
the incidental finding of an carcinoma in elective cholecystectomy is affil- 
iated with an extremely poor prognosis. The only option to improve sur- 
vival time slightly seems to be extended surgery to clear the liver bed of 
the gall bladder with wide margins. In any case of proved gall bladder 
carcinoma, the operation should be performed as open surgery. With 
questionable intraoperative findings, early conversion to open surgery is 
recommended. 
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Complex therapy of gallbladder carcinoma 


P. Kupesulik, Z. Rusz, P. Lukovich, K. Darvas and L, Flautner 
ist Department of Surgery, Semmelweis University, Ulöi ut 78, 
Budapest, 1082, Hungary 


Malignant tumours of the gallbladder represent an unsolved problem of 
surgery, with poor immediate and late results. Aim of the study was to 
evaluate the results of complex oncological therapy of gallbladder carci- 
Poma. 

From 1989 to 1997 108 patients for primary malignancy of the gall- 
bladder were admitted to our institutions. SO per cent of them were 
female, mean age of the whole group was 665 years respectively. 
Concomitant galistones were detected in 54 patients (50 per cent). 
Radical surgery with partial liver resection and/or hilar lymph node block 
dissection was possible in 36 patients. Biliary or gastrojejunal bypass has 
been applied for palliation in 24 cases. Advanced tumour mass was 
found in 48 patients, where only laparotomy, or FNAB was performed. 
In these group of patients ERC, PTD succeeded in only 20-4 per cent. 
Chemeembolization as adjuvant treatment after resection was applied in 
eight cases, for palliation, in four. Percutaneous ethanol injection was 
used in four cases. Intraarterial chemotherapy via hepatic arterial port 
was administered in six. Metastases of the primary tumour were seen In 
the liver (42 patients), regional lymph nodes (10 patients) lungs (5 
patients}, peritoneum (seven patients), kidney (one patient), Radical 
resection, with hilar lymph node dissection gives hope for the patients. 
G2 per cent of radically operated patients are living after two years. Liver 
infiltration and/or distant metastases represent a poor prognosis however. 
Palliative endoscopic or transhepatic drainage procedures have minimal 
chance for success. 
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Therapeutic options for iatrogenic biliary lesions following open 
and laporoscopic surgery 


D. Ungureanu, D. Ulmeanu and C. Daha Spitalul Caritas, 
Clinica de Chirurgie, str. Traian nr, 29, sector 3, Bucuresti, 
Romania 


latrogenic biliary lesions were and still are a very serious event caused by 
accidental surgical trauma (ligature or section) due to inadequate identifi- 
cation of biliary and vascular elements, or to extensive dissection which 
damages the vascular microcirculation of the common bile duct, causing 
ischaemic necrosis with consequent formation of biliary fistulae or steno- 
sis. On the other hand biliary stenosis may occur by using for haemostasis 
inadequate nonresorbable suture lines, causing granulomatous lesions or 
sclerosis of the common bile duct. The prognosis for this pathology ts 
closely correlated with the timing of discovery of the lesions. 

The authors present their experience on 53 surgical procedures done to 
correct some incidental injuries of the common bile duct, during 30 years 
of practice. In this presentation are discussed the essential factors that 
affect the difficulty of correctional procedures and the technical options 
reserved for each case. 

Particularly aspects of reconstruction, or replacement of the common 
bile duct are presented, adding some original procedures (hepaticojejunos- 
tomy without suture or colangicomphalo-choledocostomny ). 

Of the many external drainage techniques of the common bile duct. the 
authors prefer the axial biliary trans-choledocohepatic drainage. H repre- 
sents one of the only possible procedures after choledochojejunostomy 
and after hepatico-enteric anastomosis in Glisson’s capsule. It is also the 
elective procedure for drainage and calibration in reparative biliary 
surgery. or after reimplantation of the common bile duct. 
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Early failure of intestinal barrier function and endotoxaemia in 
severe acute pancreatitis 


B.J. Ammori, P.C, Leeder, R.F.G.J. King, G.R. Barclay*, L.G. 
Martin, M. Larvin and M.J. McMahon Academic Surgical Unit, 
The General Infirmary, Great George Street, Leeds, UK; *Blood 
Transfusion Service, Royal Infirmary, Edinburgh, UK 


Aim of the study: This study investigated intestinal permeability in 
healthy controls and patients with acute pancreatitis, its relationship with 
severity, and evidence for endotoxaemia. 

Materials and methods: Polyethylene glycol (PEG) 400 and PEG 3350 
were selected to determine micromolecular and macromolecular intestinal 
permeability. PEG 400 (5¢) and PEG 3350 (40g) were administered 
enterally. Urinary PEG molecules were measured by high-performance 
liquid chromatography. Samples were completed within 72 hours of 
symptoms onset. Atlacks were classified as mild or severe by the Atlanta 
Criteria. APACHE-I scores, C-reactive protein (CRP) levels and endo- 
toxin and anti-endotoxin antibodies were determined on admission. There 
were 75 subjects: 23 healthy controls; 36 mild and 16 severe attacks. 
Summary of results: Median admission APACHE- was 10 in severe 
and five in mild attacks, median peak CRP 279 mg/l in severe and 90 mg/l 
in mild attacks. Urinary recovery of PEG 400 was similar in all groups, 
but that of PEG 3350 was significantly greater in severe attacks (median 
0-46 per cent, range 0-04-10-8 per cent) compared with mild attacks 
(median 0-08 per cent. range 0-05~0-26 per cent) and controls (median 
O12 per cent, range 0-05-0-22 per cent) (both P<0-001). Endotoxaemia 
was detected more frequently in severe compared with mild attacks (50 
per cent vs. 22 per cent), and at greater levels (median 0-035 EU/ml vs. 
0-01 EU/ml). Anti-endotoxin IgG levels were significantly lower in severe 
compared with mild attacks (median 65-8 vs. 111 GMU, P<0-01). 
Conclusion: The results suggest that intestinal barrier function is impaired 
early in the course of severe acute pancreatitis. This may play an impor- 
tant role in the pathogenesis of Multiple Organ Failure and superinfection 
of pancreatic necrosis. 


Prognostic factors for survival of patients with tumours of the 
pancreatic head 


Cs. Berezi, J. Bocsi*, K. Lapis* and Gy. Balázs 7st Dept. of 
Surg. Med. Univ. School, 4012 Debrecen, P.O. box 27, Hungary; 
“1st Intitute of Pathol., Semmelweis Univ. of Med., 1085 Budapest 


Retrospective study was performed to measure the possible prognostic 
factors for survival after radical surgery in patients with carcinoma of the 
pancreatic head. 

29 patients underwent pancreaticoduodenectomy for cancers of the pan- 
creatic head (1=22) and the papilla of Vater (n=7). In seven patients 
Whipple's procedure was performed, and pylorus preserving pancreatico- 
duodenectomy was carried out in 22 cases. Using flow cytometry the 
authors measured the nuclear DNA content of tumour cells. 

Median survival of patients with the carcinoma of pancreatic head was 
9-3 months. Survival in patients with cancer of papilla of Vater was 20-5 
months. The difference was significant. Tumour size and poor differentia- 
tion grade had negative influence on survival in patients with tumour of 
the pancreatic head region. There was no significant correlation between 
the lymph node involvement and the survival. 

Of the 22 pancreatic carcinomas 14 were diploid and eight were ancu- 
piod. The survival was 10 months in case of diploid carcinoma. and it 
was eight months in case of aneuploid cancer. Six diploid and one aneu- 
ploid tumours occurred in the group of cancer of papilla of Vater. In this 
group the survival of the patients with diploid tumour was 17 months. and 
it was 40 months with the aneuploid tumour, 

The mean proliferation index (PI) of the diploid pancreatic cancers was 
9-7 per cent, whereas that of the aneuploid pancreatic cancers was 13-3 
per cent. The mean PI of the diploid tumour of papilla of Vater was 7-5 
per cent and the PI of aneuploid tumour was 28 per cent. The PI was sig- 
nificantly higher in aneuploid cases. There was no significant correlation 
between the PI and the survival. 

The survival of high-grade (Grade I-I) pancreatic carcinomas was 10-9 
months, and the survival of low-grade (Grade II-IV) tumours was 7-8 
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months. The low-grade carcinomas occured in a significantly higher rate 
in aneuploid cases (6/8), than in diploid cases (5/14). The PI was signifi- 
cantly higher in low-grade tumours. 

In conclusion, the tumour size and poor differentiation grade were neg- 
ative prognostic factors for the survival. DNA ploidy and PI had no sig- 
nificant effect on the survival. 


Acute pancreatitis: surgical approach in an emergency 
department 


O. Campione, E. Pasqualini, M. Vivarelli, N. Marrano, 

F. Mancini and A. Avanzolini Divisione di Chirurgia 
d'Urgenza — Dir. Prof. O. Campione, Polici. S. Orsola, Malpighi 
Dipart. Scienze Chirurgiche ed Anestesiologiche, Univ. degli 
Studi di Bologna, Italy 


Over a 26 month period. from October 1995 to November 1997, 65 
patients with acute abdominal pain and suspected acute pancreatitis were 
admitted to the Emergency Surgery Unit of S. Orsola, Malpighi Hospital 
in Bologna, Chief Prof. O. Campione. 

Clinical diagnosis was supported by typical clinical manifestations and 
by values of serum amylase and/or serum lipase in excess of three times 
the upper limit of normal. 

Abdominal ultrasound and CT scan were performed within 24—48 
hours of hospitalization. in order to confirm the clinical diagnosis and to 
distinguish interstitial from necrotizing pancreatitis. 

33 of 65 patients were males with age ranging from 16 to 87 (average 
56), and 32 were females with age ranging from 22 to 95 (average 66). 

Among our cases, 47 patients (72 per cent) had biliary pancreatitis and 
12 (18 per cent) had alcoholic pancreatitis: in four cases (six per cent) the 
etiology was post-operative, and three cases (four per cent) had post-endo- 
scopic retrograde cholangiography (ERCP) pancreatitis. 

In 17 patients (12 with biliary, three alcoholic and two post-operative 
pancreatitis) surgery was performed for infected pancreatic necrosis or for 
sterile necrosis without clinical improvement after one or two weeks of 
intensive care therapy. or if evidence of organ failure and systemic com- 
plications had intensified. 

Surgical debridement of necrosis was performed. 

Five patients (two with alcoholic. one gallstones and two post-operative 
pancreatitis) died. 

18 out of 47 patients with pancreatitis caused by gallstones (38 per 
cent) underwent urgent endoscopic retrograde cholangiography which was 
performed within 72 hours from the onset of symptoms, because of 
obstructive jaundice and/or biliary sepsis. 

In 16 patients (88 per cent) ERCP showed gallstones or sludge in the 
common bile duct, and a sphincterotomy was performed and gallstones 
were removed. 

Urgent ERCP reduced the severity of pancreatitis and relieved biliary 
Sepsis. 

Eight out of 16 patients (50 per cent) didn’t undergo cholecystectomy 
because of high operative risk. 

In our experience, a multidisicplinary approach including medical ther- 
apy or intensive care therapy according to the severity of pancreatitis, 
radiologic evaluation, careful monitoring and surgical therapy. represent 
the optimal management of patients with acute pancreatitis. selecting the 
strategy best suited to the individual clinical situation. 


Effects of gabexate-mesilate on pancreatic juice: experimental 
and clinical results 


R. Caronna, P. Chirletti, L. Diana*, R.N. Lorenzini*, 

P. Campedelli*, D. Biacchi, A. Bovino, Va. Stipa and V. Stipa 
Surgical Pathology IX, Surgical Clinic 1, *Istituto Superiore di 
Sanita’, University of Rome ‘La Sapienza’, V. del Policlinico, 
00161 Rome, Italy 


Aim of the study: To assess the pancreatic inhibitory action of Gabexate- 
Mesilate (GM) in pancreatic juice and serum in an experimental model 
and in human subjects. 





Oral Presentations: Pancreas 


Material and methods: Five female pigs each weighing 130kg were used 
for the experiments. After laparotomy, the pancreas was transected and 
the pancreatic duct cannulated. GM (1000 mg/24h) was intravenously 
infused and samples of blood and pancreatic juice were taken at 0. 24, 48 
and 72 ore for determination of Phospholipase A2 and amylase activity 
and GM inactive metabolite (ethyl-p-hydroxy-benzoate ). 

We also assessed GM activity in four patients: two had pancreatic duct 
drainage placed after duodenopancreatectomy, and two had pancreatic 
drainage after pancreatic resection. GM was injected at 900 mg/24h and 
samples of blood and pancreatic juice were taken before, during and after 
G.M. infusion for six days. During the second week, as an adjunct to GM. 
patients received subcutaneous injection of octreotide (0-3 mg/24h). 
Samples of pancreatic juice and serum were assayed for phospholipase 
AZ, amylase and the GM metabolite, and the pancreatic secretion was 
measured, 

Results: In pigs and in human subjects GM infusion led to detectable GM 
metabolites in pancreatic juice and serum. GM reduced enzymatic activity 
in serum and pancreatic juice in a dose-dependent manner but left the vol- 
ume of pancreatic juice unchanged. Conversely octreotide injection left 
enzymatic activity unchanged but significantly decreased pancreatic secre- 
tion in humans, 

Conclusions: G.M. acts as an enzyme inhibitor within the pancreatic 
duets. This finding confirms the rationale underlying its use im reducing 
the incidence of severe complications in patients with acute pancreatitis. 
Combined treatment with octreotide and GM is useful because these two 
drugs inhibit pancreatic secretion in two different ways. 


Nitric oxide and heparin but not procaine improves blood 
perfusion of the pancreas in acute experimental pancreatitis 


M. Dobosz. S. Hac, D. Dobrowolski, D. Dymecki, R. Rzepko and 
Z. Wajda H Department of General, Gastroenterological and 
Emlocrinological Surgery, Medical University of Gdatsk, 1, Prof. 
Kieturakis Street, 80-742 Gdańsk 


The aim of the study was te investigate the influence of a nitric oxide 
donor (L-arginine), heparin and procaine on the microcirculation of the 
pancreas in acute cerulein-induced pancreatitis (AP) in rats. AP was 
induced in 48 rats (12 animals in each group) by four intraperitoneal 
cerulein injections 15 pg/kg/b. Microeirculatory values of the pancreas 
were measured by means of laser Doppler flowmetry. The pancreatic cap- 
illaries’ morphometry (the amount of open/closed vessels, the capillary 
diameter. sum of open capillaries” arcas/mm” of the tissue) was carried 
out upon the capillaries stained with monoclonal antibody against von 
Willebrand's endothelial antigen. The animals were divided into the 
groups: Group | - AP receiving no treatment, Group H ~ AP treated with 
l-arginine 2x100me/kg: Group IH -~ AP treated with heparin 
2x2-5 mg/kg. Group IV ~ AP treated with procaine 2x25 mg/kg. Acute 
pancreatitis resulted in a fall of pancreatic perfusion to 37 per cent as 
re aha to the basal values of healthy animals, measured by laser 
Doppie s flowmetry. L-arginine and heparin injections improved the pan- 
creatie perfusion to 72 per cent and 76 per cent respectively. In the group 
ithe percentage of open capillaries was calculated as 37 per cent. L-argi- 
nine and heparin treatment increased the amount of open capillaries up to 
52 per cent and 54 per cent. The L-arginine and heparin administration 
increased twice the sum of open capillaries’ areas as compared to the AP 
group without treatment. Procaine therapy had no effect on impaired pan- 
creatie microcirculation in AP. Authors conclude that nitric oxide and 
heparin improve the pancreatic blood perfusion in AP and may be consid- 
ered as therapeutic agents preventing the pancreatic necrosis. 


Endocrine function of the pancreas following storage with HTK 
or UW solution and transplantation 


U.J. Hesse, R. Troisi, B. Jacobs, S$. De Laere, F. Berrevoet and 
B. de Hemptinne Department of Surgery, University Hospital, 
De Pintelaan 185, 9000 Gent, Belgium 


HTK «Histidine Tryptophan Ketoglutarate) solution is used with increas- 
ing frequency for cardiac, renal and hepatic transplantation. For pancreatic 
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grafts this solution has not been used routinely, essentially due to the lack 
of experimental data. In the following study HTK solution was used com- 
pared to UW solution for 24 hours cold storage of porcine segmental pan- 
creatic grafts prior to autotransplantation. 

Material and methods: Landrace pigs underwent total pancreatectomy 
including the coeliac trunk, the splenic artery and the proximal common 
hepatic artery as arterial vascular pedicle and the splenic vein as the 
venous vascular pedicle. The arterial pedicle was flushed ex situ, either 
with HTK (GD or UW (GID (50 to 100ce until the venous effluent was 
clear for at least 5 minutes. perfusion pressure 60cm H-O), Thereafter the 
grafts were stored for 24 hours at 4°C. For the induction of diabetes the 
right lobe of the pancreas was totally resected with preservation of the 
duodenal arcade. After 24 hours the pancreas was transplanted to the iiac 
fossa. Exocrine drainage was performed into the peritoneal cavity. Daily 
fasting bloodglucose levels were normal <100 mg/dl and glucosuria was 
absent. Untreated unoperated pigs served as normal controls and totally 
pancreatectomized animals served as diabetic controls. IVGTT was per- 
formed within seven days post-transplant by intravenous injection of 
0-Sa/kg glucose and sampling serum glucose at Q-1-3-5-—10-20-30- 

60-90 and 180 minutes. K-values were calculated. 

Results: in GI (HTK) 8/8 were normoglycemic after transplantation. The 
mean K-value was ~1-33+0-81. Glucosuria was absent in all animals. In G 
H (UW) 6/6 animals were normoglycemic; the mean K-value was 
-1-5040-83 (P vs GI 0-45). Mean K-value of totally pancreatectomized 
animals was —0-52+0-19 (P<0-008 vs functioning grafts). Glucosurta in 
pancreatectomized animals was maximal. The mean change in wet werght 
of the pancreas grafts was 3-0142-2¢ in GI and -1-0+3-6g¢ in GH 
(P=0-17). 

Conclusion: 24 hours cold storage (4°C) of the porcine pancreas, using 
HTK solution provides reliable graft function following autotransplanta- 
tion as obtained for storage with UW solution. 


Repeated laporotomy for infected pancreatic necrosis 


M.I. Pirski, M. Smietanski, D. Zadrozny, M. Lukiafski and 
T. Draczkowski / Department of Surgery, Medical University of 
Gdarisk, Debinki 7, 80-211 Gdańsk 


Aim: Evaluation of the method of repeated laporotomy in patients with 
infected pancreatic necrosis. 

Material: In the years 1984-1997, 48 patients with infected pancreatic 
necrosis were treated by the repeated laporotomy. The most common 
reason of infected necrosis was acute pancreatitis (25 ee and as a 
complication of ERCP (six patients). In all cases an elevated body tem- 
perature was noted. and in 16 patients initial signs of muluorgan failure 
were noted, Necrosis was visualized by ultrasound i in 62 per cent of cases 
(23 patients), and by CT scans in 100 per cent. 

Results: All patients were treated according to Bradley's procedure. 1| 
hospital deaths (37 per cent) were noted. Most common reason was multi- 
organ failure (14 patients). In 12 patients (23 per cent) complications were 
noted. These were: jejunal and colic fistulae and bleeding from retropert- 
toneal vessels. The follow-up period of 28 living patients was three 
months to 13 years. During this time proper endo- and exocrine function 
of the remaining pancreatic tissue and Jack of any fuid collections were 
documented, 

Conclusions: Repeated Japorotomy is an effective method of treatment of 
patients with infected pancreatic necrosis, It enables proper view of the 
retroperitoneal space and good control in complicated cases. 


Fulminant pancreatitis 


M.A. Secchi, G.A. Raimundo, L. Quadrelli, E. Tagliaferri. 

M. Brogliatti, A. Nosti, L. Rossi and J. Maraver Hospitales 
Italiano, Provincial and Clemente Alvarez, Rosario, Argentina, 
Riobamba 524 (2000), Rosario, Argentina 


In 1992 a clinically-based classification system for acute pancreatitis 
(AP), was proposed at Atlanta Symposium. Fulminant pancreatitis (FP) ts 
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a non-agreed definition, but some patients with severe AP develop an 
early fulminant and lethal progress of the disease. For defining FP, we 
propose those severe AP cases which, within the first 48 hours of the 
onset of the symptoms, show failure in three or more organs (multisys- 
temic organ failure: MOF). 

Methods: Patients having AP of any etiology were prospectively studied 
in three surgical centers over the last seven years. Our aim was to analyse 
fulminant cases in severe AP, and we detected incidence. etiology, organ 
involvement in MOF and mortality. Severity was determined by APACHE 
If (severe cases: >15 pots) and our Original INDEX (severe cases: 
>0-40). Mortality referred to those hospitalized cases. 

Results: 48 severe cases were detected. and 13 (27 per cent) were fulmi- 
nant. Etiology was gall stone in six, alcoholic in four, dislipemic in one, 
post ERCP in one, and post surgical papillotomy in one. All of FP were 
MOF with these organ functions involved: lung and kidney in all 13, 
heart in 9, liver in 8, endocrine pancreas in 8, brain in 8, hemostatic in 3. 
The mean APACHE II average was 2746 and the INDEX was 6-54+0-6. 
All patients were treated in ICU with a muludisciplinary approach, and 11 
of 13 (85 per cent) died after many complications during the treatment. 
Mortality in non-fulminant severe cases was 4 of 35 (11 per cent) (X2: 
P<O.OD. 

Conclusion: Fulminant pancreatitis is a special entity in severe cases of 
AP with a MOF detected before 48 hours after the onset of the symptoms, 
with a mortality of 85 per cent of the patients. Necessity of an agreed def- 
inition is mandatory to perform new treatment modalities and strategies to 
subdue this lethal entity. 
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Oral Presentations: Pancreas 


Acute pancreatitis — diagnostic and surgical procedures in 
Poland — 15 years review 


Z. Wajda, Z. Gruca, Z. Sledzinski, J. Reszetow, L. Kaska and 

W. Makarewicz I Department of General, Gastroenterologičal 
and Endocrinological Surgery, Medical University of Gdæisk, l, 
Prof. Kieturakis Street, 80-742 Gdańsk, Poland 


We analysed inquiries from 71 surgical units in Poland in the period 
1981-1991. The inquiry consisted of the following parts: number of cases — 
of AP in the last 10 years, sex, age, etiological factor, form of AP, diag- 
nostic tools, treatment modalities, mortality rate. In the period 1981 to- 
1991, 8866 patients with AP were admitted to surgical departments (4300 
male and 4566 female). The average age was 52-2 years, patients’ age 
ranged between 16-81 years. The data concerning 230 cases of AP treated 
from 1968 to 1996 were precisely analysed (139 female and 91 male, 
average age 51). The patients were stratified according to the Trapnell’s 
and APACHE II scores. Patients were divided into two groups: Group A 
~ included 16 patients treated between 1968-1985. Group B -— included 30 
patients treated from 1986 up to 1995. The data of 8866 patients with 
acute pancreatitis — biliary in 53 per cent, alcohol and other in 47 per 
cent. 74 per cent had oedematous pancreatitis, 26 per cent necrotizing 
form of the disease. In four per cent of all the patients computed tomog- 
raphy was performed. 66 per cent of patients were treated conservatively 
with the mortality rate of 3-5 per cent. 34 per cent of the patients under- 
went surgery with the mortality rate 23 per cent. Data collected by the 
authors (230 patients with AP) revealed biliary pancreatitis in 56 per cent 
of the cases and in 44 per cent the alcohol etiology. Oedematous form of 
AP was diagnosed in 73 per cent, necrotizing pancreatitis — in 17 per cent 
of the cases. In 46 patients with necrotizing pancreatitis, bacterial infec- 
tion was confirmed. These 46 patients are the subject for the further anal- 
ysis in this work. Mortality rate in the patients of group A was 81 per 
cent. The mortality rate in group B significantly decreased to 48 per cent. 
Hospital stay period of the patients that survived infected AP was between 
27 to 122 days. 





POSTER PRESENTATIONS 


The effect of splenectomy and splenic autotransplantation onto 
bined lipid levels 


S. Demirer, N, Sengiil, S.G. Terzioglu, B. Güngör, A. Akan and 
A. Dograr Department of General Surgery, Ankara University 
School of Medicine, Ibn-i Sina Hastanesi, 06100, Yenisehir, 
Aakara. Turkey. Department of Biochemistry, Ankara Numune 
Hospital, Ankara Numune Hastanesi, 06100, Yenisehir. Ankara, 
Turkey 


Experimental and clinic studies have been shown that spleen may have 
some effect on the lipid metabolism. It has been shown that serum choles- 
terol levels have been found to be low in patients with hypersplenism and 
thes has been reversed to normal levels following splenectomy. Also the 
incidence of atherosclerotic cardiovascular disease has increased in 
patients whe have had a splenectomy following trauma. 

In the current study, the effect of splenectomy and splenic autotrans- 
plantation on the blood lipid levels were investigated. Forty rats were 
stadied and preoperative total triglyceride, total cholesterol. HDL, LDL 
amd VLDL levels were determined. 

Rats were classified to five groups based on the surgical procedures. 

Group $ (a=8 rat) Sham group 

Group SP-N (n=8 rat) Splenectomy + normal diet 

Group SP-C (r=8 rat) Splenectomy + % | cholesterol diet 

Group SA-N Gr=8 rat) Splenicautotransplantation + normal diet 

Group SA-C (<8 rat) Splenicautotransplantation +% | cholesterol diet 

An active splenic function was shown in rats who underwent splenic 
aucotransplantation in both groups by using technician 99m sulphocolloid 
semulgraphy on day 30. Blood lipid levels were repeated 6 months later. 

There was no difference between pre and postoperative lipid levels in 
sham group and SA-N group (P>0-05). All lipid levels including HDL are 
increased significantly in SP-C group (P<0-05). Also. VLDL and total 
triglyceride levels are increased significantly in SP-N and SA-C group 
(P005). 

This study showed that the spleen may have an important effect on the 
lipid metabelism and splenic autotransplantation may be protective in con- 
difons in which the lipid levels are increased. 
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Eleven years of experience in nonoperative management of 
splenic injuries 


B. Oller, M. Armengol, N. Rodríguez, J. Gener, A. Olazábal, 
M.D. Salvia and M.A. Broggi Department of General Surgery, 
Hospital Universitari Germans Trias i Pujol. Apartado de 
correos 72, 08916 Badalona, Barcelona, Spain 


` 


Aim: To evaluate the effectiveness of a conservative policy initiated in 
1986 with regard to splenic injuries. 

Materials and metheds: From 1986 to the present. all patients with 
abdominal injuries. admitted to cur hospital, who were haemodynamically 
stable. were given computed tomography (CT) to detect visceral Intra- 
abdominal injuries. If the existence of spleme injury was confirmed, the 
therapeutic protocol was based on complete bed rest. and monitoring of 
the hemodynamic condition. Surgical exploration was only performed in 
the presence of one of the following conditions: penetrating abdominal 
injury. associated abdominal injuries which required surgery, blood 
dyscrasia, abnormal spleen. or persistence of haemorrhage (after the 
administration of up to four units of packed red blood cells) or recurrence 
of the haemorrhage. 

Results: Two hundred and three patients, 166 male and 37 female, were 
admitted with splenic injuries during the study period. Ages ranged from 
8 to 87 years old (mean 29-9). The principal mechanism of injury were 
vehicle accidents (132 cases). In eight patients immediate surgical inter- 
vention was necessary, in the other 195 patients, a conservative protocol 
was followed and in only 42 cases was surgical intervention necessary 
because of the afore-mentioned indications. Intervention was carried out al 
the moment of hospitalization or during the observation period. In 153 
cases, spontaneous resolution of the splenic injury was achieved and con- 
firmed by CT with an average hospital stay of 28 days: 56 of these 
patients needed a transfusion (mean 2-8 units of blood) and five patients 
died as a result of irreversible neurological injuries. 

Conclusion: In our experience. early laparotomy in splenic injuries may 
be substituted for a nonoperative therapy protocol, whatever the age of the 
patient, with surgical intervention indicated for limited cases only. 
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Diagnostic laparescopy to exclude appendicitis is only useful in 
women of child bearing age 


F.G. Bergin, ILP. Mackie, E.L. Gilliland, A.L.G. Peel and 
DJ. Leaper Professorial Unit of Surgery, North Tees General 
Hospital, Stockton-on-Tees, Cleveland, United Kingdom 


Aim: A prospective audit of diagnostic laparscopy for patients with sus- 
pected appendicitis was revisited after a two year period to ‘close the 
loop’. Open appendicectomy is encouraged as a training operation at this 
hospital. 

Material and Methods: Two hundred and eighty two patients were taken 
to theatre with a suspected diagnosis of acute appendicitis. Of these 145 
(51 per cent) had laparoscopy: 116 had subsequent appendicectomy. The 
remaining 137 patients (49 per cent) had appendicectomy without prelim- 
inary laparascopy (the majority being men or children with clear signs and 
symptoms}. . 

Results: Twenty nine patients were spared unnecessary appendicectomy 
following laparoscopy; all but one being women of child bearing age. 
However. 116 patients had appendicectomy. of whom 31 (21 per cent) 
had a clinically and histologically normal appendix; 85 (59 per cent) were 
inflamed with 23 (16 per cent) perforations. Of those who did not have 
laparoscopy 29 (21 per cent) had a normal appendix removed, 108 (79 per 
cent) were inflamed with 35 (32 per cent) perforations. Operating times 
were prolonged in the laparoscopy group (62 min; range 2-240) compared 
to open operation alone (53 min: range 15-250). There were no differ- 
ences in length of postoperative stay (4-2 days, range 1-16 vs 4-6 days. 
range |-~-17), i 

Conclusion: Women of child bearing age benefit from preliminary diag- 
nostic laparoscopy to avoid unnecessary open operation, For all other 
patients open appendicectomy is appropriate based on clinical signs and 
symptoms and should be retained as a training operation. 


Duration of symptoms is not related to pathology in acute 
appendicitis 


B. Chmiel Department and Clinic of General Surgery of 
Silesian Medical University, 20/26 Francuska str., 40-027, 
Katowice, Poland 


Aim: To detect relationship between duration of symptoms and histologi- 
cally proven appendiceal inflammation level. 

Material and methods: One hundred and forty six patients who under- 
went appendicectomy at one institution between January 1991 and 
October 1995 have been surveyed. Patients with other aetiologies of an 
acute abdomen (adnexitis, rupture of ovarian cysts, torsion of greater 
omentum) were excluded. The group consisted of 108 male and 38 female 
with age range between 14 and 68 years. 











Results: 
Duration of symptoms (hours) 
si hina ht picket i irate in cain iascigs ai 
Standard 
Groups Mean Median Minimum Maximum deviation Skewness 
Catarrha! 43.7 24 5 id "$2 1-23 
appendicitis 
Phiegrnonous 36: | 24 6 120 30-8 1-45 
appendicitis 
Gangrenous 41-6 24 i2 140 32-9 1-75 


appendicitis 
ETUAUAABAAAANANAAT ETNEA ERATARA AEEA EEANN 
Duration of symptoms.did not differ significantly between groups (Kruskal-Wallis 
ANOVA median test). 


Conclusion: The stage of inflammatory process during acute appendicitis 
does not depend on duration of symptoms. 
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Schistosomal appendicitis 


A-W. N. Meshikhes and C. J. Chandrashekar* Departments ef 
Surgery and *Pathology, Dammam Central Hospital, Dammam, 
Saudi Arabia 


Aim: The appendix is commonly infested in schistosomiasis. It is not 
known if this is a predisposing factor for appendicitis or a mere coinci- 
dental histological finding. 

Material and methods: A total of 56 patients (51 males: 5 females) 
underwent appendictomy for ‘schistosomal’ appendicitis over 10 year 
period. The histological slides of 41 (73-2 per cent) patients were retro- 
spectively studied. 

Results: The highest incidence was in the age groups 21-40 years, All 
excised appendices showed ova within their walls especially in the sub- 
mucosal layer. The most common tissue response were submucosal fibro- 
sis (92-7 per cent) and eosinophilia (87-8 per cent), followed by presence 
of suppurative inflammation (80-5 per cent). Granulomatous reaction was 
evident in 13 cases only (31-7 per cent). A striking feature was atrophy of 
submucosal lymphoid follicles in 70-7 per cent of cases. Hyperplasia of 
iymphoid follicles and serosal granulomas were rare (2-4 per cent). 
Similar tissue responses were histologically seen in four normal appen- 
dices examined, 

Conclusion: Appendiceal infestation may predispose to appendicitis in the 
majority of affected cases but in some cases, it may well be a mere comei- 
dental histological finding. Preoperative knowledge bears no clinical signifi- 
cance and does not alter management. However, the search for and treatment 
of active disease may be lacking in areas where follow up is a problem. 


Acute appendicitis: impact of ultrasonographic visualization of 
the normal and abnormal appendix 


Z. Tarjan and T. Winternitz* Department of Radiology and *}st 
Department of Surgery, Semmelweis Medical University, Ulloi ut 
/S/a, 1082 Budapest, Hungary 


Aim: To improve the accuracy of clinical diagnosis in patients with sus- 
pected appendicitis, an atlempt was made with high resolution broad band 
width (35-10 MHz) ultrasound transducers to visualise both the normal and 
abnormal appendix. 

Material and methods: One hundred consecutive patients were evalu- 
ated. The visibility of the appendix, its AP outer diameter during com- 
pression (OD), the maximal wall thickness (MWT) and the presence of 
colour Doppler (CD) signs were recorded in all cases. The sonographic 
results were compared to operative and pathological results in all operated 
cases (38) and in 62 cases a 2 weeks clinical follow up was made. 
Results: The appendix was visualised in all pathologically positive cases 
and in 82-5 per cent of the normal appendices (18-7 per cent partly, 63-8 
per cent in whole length). The OD was greater than 6mm in all true posi- 
tive appendicitis cases, but also in seven of the normal appendices. Thus, 
using larger than 6mm OD as the sonographic criteria of appendicitis 
resulted in unnecessarily operated false positive cases (100 per cent sensi- 
tivity, 91-3 per cent specificity, 74 per cent positive predictive value and 
100 per cent negative predictive value). The false positive rate decreased, 
but the sensitivity also, if using MWT>3 mm as the diagnostic criteria (90 
per cent sensitivity, 97-5 per cent specificity, 90 per cent positive predic- 
tive and 97-5 per cent negative predictive value). Adding CD improved 
specificity, but decreased sensitivity in both methods. 

Conclusion: The normal appendix can be detected more frequently by 
ultrasonography than reported previously. Whole length demonstration of 
an appendix. smaller has 6mm in OD is 100 per cent specific for a not- 
mal appendix. This sign might prevent unnecessary laparotomies in clini- 
cally doubtful cases. However, sonographic visualization of the appendix 
does not solve all diagnostic problems. While smaller than 6mm OD 
means normal appendix, larger diameters do not necessarily indicate 
appendicitis. The specificity can be increased if MWT and CD signs are 
also evaluated. 


Transplantation 


Increased serum lipofuscin after renal transplantation 


B. Chmiel Department and Clinic of General Surgery of Silesian 
Medical University, 20/26 Francuska str., 40-027, Katowice, Poland 


Lepofuscin is believed to be the last product of lipid peroxidation. 
Elevated serum lipofuscin is a prognostic factor of multiple organ failure 
alier major surgery, 

Aim: To compare serum lipofuscin level after renal transplantation, 
hemedialysed patients and well matched healthy adults. 

Material and methods: Lipofuscin has been determined according to 
Tsuchida with Roumen’s modification and expressed in arbitrary units 
(uw), in serum of 56 healthy adults. 16 renal transplant recipients and nine 
hemodialvsed patients. Age and sex were not significantly different 
between groups, Serum creatinine and urea levels did not differ signifi- 
cantly between hemodialysed and transplanted patients. Blood was col- 
leeted before hemodialysis in uremic patients. or within 12h and 7. 14, 21 
days after renal transplantation. 

Results: Serum lipofuscin in healthy adults was 231469u. In hemo- 
dialysed patients and renal recipients was increased significantly to about 
150 per cent (364-62150u.) and 250 per cent (5774188 u.) respectively. 
Patienis with transplanted kidney have revealed elevated serum lipofuscin 
level during 21 days after transplantation. 

Conclusion: Elevated serum lipofuscin levels after renal transplantations 
show high oxidative stress due to several mechanisms of lipid peroxida- 
ten in this group of patients. 


Selective continuous portal heparinization (SCPH) as a therapeutic 
approach of portal thrombosis after liver transplantation 


L. Herrera, E. Martino, J. Castillo, F. Hernanz, F. Casafont, 
E. Fabrega. D. Casanova and M. Gomez Fleitas Hospital 
Universitario ‘Marqués de Valdecilla’, 39008 Santander, 
Cantabria, Spain 


Background: Portal thrombosis is a major problem after liver transplanta- 
tien. Many protocols have been designed in order to avoid and/or prevent 
(i. but. so far, none of them have shown clear advantages. 

Aim: To determine the feasibility of portal thrombosis prevention after 
liver transplantation by continuous portal heparinization. 

Material and methods: A 68 year old male patient with a Child B, HCV- 
related liver cirrhosis and hepatocarcinoma was transplanted at our institu- 
lion on November 12. 1977. He was an Okuda stage H and preoperative 
studies did not show any portal thrombosis or other liver transplant con- 
wauidications. Preoperative selective chemoembolization was performed. 
Orthotopic liver transplantation (OLT) with a modified piggyback technique 
wes performed. as we have done in all of our liver transplantations (202). 
During the hepatectomy. at the moment of portal section, a recent partial 
thrombosis was found. After thrombectomy, a peroperative histological 
examination confirmed our impression, excluding a neoplastic origin. 
Conventional OLT technique was performed and the graft was adequately 
perfused through the portal vein after usual anastomosis. No other problems 
were seen. At the end of the procedure. macroscopic findings of portal 
hypertension were found and a venous catheter (VC) was placed into an 
ileal branch of the superior mesenteric vein. A peroperatory angiography 
showed a complete portal thrombosis without any problem from the anasto- 
mosis. The VC was left placed and sodium heparin (5000 UV/24h) was per- 
fused through it. Standard wiple therapy immunosuppression was started. 
Results: After transient cholestasis. biological data and patient's recovery 
corresponded to good graft function and a Doppler ultrasonography (DUS) 
performed [2 hours postoperatively showed a portal permeability with ade- 
quate flow patterns. Because of systemic anticoagulation, heparin was 
changed to subeutaneous low molecular weight {5000 Ul/24h), six days 
after OLT. A portal angiography by VC showed an adequate portal image 
of the graft. The VC was removed 15 days after OLT. A new DUS per- 
formed 27 days after OLT., showed a goad portal flow. The patient pro- 
gressed well and was discharged on December 12. 1997. 30 days after 
OLT. Liver pathological findings showed virus C active cirrhosis and hep- 
alewellular carcinoma, major diameter 4-5 em, in the right lobe without vas- 
cutar invasion. Chronic. non tumoral, portal thrombosis was also found. 
Conclusion: SCPH may be an easy and effective method to manage the 
portal thrombosis after OLT. 
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Clinical indications for liver transplantation influence the early 
acceptance of liver grafts 


A. Minguela, *F. Sanchez-Bueno, L. Marin, A. Torfo, M. Muro, 
J.M. Alemany, A.M. García, tM. Miras. *P. Parrilla and 

M.R. Alvarez Immunology, *Surgery and 7Digestive Sections, 
Hospital Virgen Arrixaca, Murcia, Spain 


Aim: Acute rejection (AR) remains one of the primary complications dur- 
ing first weeks after liver transplantation even using modern immuno- 
suppressive therapies. Different factors in recipients which could affect 
the immunological acceptance of the graft are analysed in this study. 
Material and Methods: Influence in liver graft rejection or acceptance of 
patient's age. sex, clinical indication for transplant, immunosuppressive 
therapy (Cyclosporin-A, -CyA-, Conventional vs Neoral), CyA serum- 
levels and HLA-compatibility, was analysed in 127 recipients. 

Results; Clinical indications for liver transplant with the highest AR-rate 
were Primary Biliary Cirrhosis -CBP- (60 per cent, 9 out of 15). Chronic 
active hepatitis-C (57 per cent. 16 out of 28) and retransplant (45 per 
cent, 3 out of 11): in contrast those with the lowest AR rate were Chronic 
active hepatitis-B (11-1 per cent, | out of 9), amyloidosis (12-5 per cem, 
] out of 8}, carcinoma (16 per cent, 2 out of 12) and Alcoholic Cirrhosis 
(27 per cent, 10 out of 26), Histologically confirmed AR-rate in conven- 
tional and Neoral CyA treatments were 33-9 per cent (36 out of 106) and 
524 per cent (1] out of 21). Patient groups treated with CyA-conven- 
tional or CyA-Neoral showed similar age and sex distribution, HLA com- 
patibility degree or post-transplant CyA serum-levels. AR was more fre- 
quently observed within younger patients (39-9418 vs 47.2416 years. 
P<Q-022) and females (53-8 per cent vs 32-6 per cent. P<0-05). The 
higher number of patients with CBP. retransplant and Chronic active hep- 
atitis-C among women and CyA-Neoral group might explain their higher 
AR-rate. 

Conclusion: Clinical indication for liver transplantation may influence 
liver-graft acceptance, irrespective of immunosuppressive therapy and 
donor/recipient HLA compatibility. This fact should be considered especi- 
ally when AR-rate is studied in small recipient groups. 


Chronic rejection in liver transplantation: effect of HLA matching 


M. Muro, *F. Sanchez-Bueno, L. Marin, A. Torio, A. Minguela, 
J. Sanchís, *P. Parrilla, +J. Bermejo, A.M. Gareia-Alonso and 
M.R. Alvarez-L6pez Immunology, *Surgery and *Pathology 
Sections, H.U. Virgen de Arrixaca, Murcia, Spain 


Aim: Rejection is still an important problem in liver transplantation and. 
although different reports show distinct and sometimes contradictory views 
about the role of histocompatibility in liver rejection, there is evidence that 
HLA antigens are involved in cellular immune response leading to the 
rejection process. In this way, this study was carried out to examine the 
effect of the HLA compatibility between liver transplant donor-receptor 
pairs and their relationship with chronic rejection apparition. 

Material and methods: HLA class I and class H typing was performed 
following a standard complement dependent microcytotoxicity assay and 
PCR-SSOP method. One hundred and sixty-five liver transplants were 
included in this study. Re-transplants were excluded from the analysis. 
The diagnosis of chronic rejection was based on the conventional clinical 
and anatomopatho! ogical criteria. The relationship between HLA compati- 
bility and the chronic rejection episodes was compared using the X” test 
using an OMS EPL-INFO program. 

Results: Analysis was done comparing the compatibility in HLA-A, -B. 
-DR (serologic) and HLA-DRB1I. -DQBI and -DPBI with the occurrence 
of chronic rejection. Only HLA-A compatibility shows statistical signifi- 
cant differences. Among the transplants performed with zero HLA-A 
matches, the percentage of chrenie rejection was 2-8 per cent (4/107), 
whereas in those with | or 2 matches this percentage was 8-5 per cent 
(4/47) and 75 per cent (3/4), respectively. These differences were statisti- 
cally significant (P=0-00007). 

Conclusion: In summary. the observed results indicate that HLA-A 
matching could be relevant in the development of chronic rejection in 
liver transplant recipients. 


Poster Presentations 


Long term results of liver transplantation in four siblings from 
the same family with familial amyloidotic polyneuropathy (FAP) 
type I TTR Ala-71 


P. Ramirez, F.L. Andreu, F.S. Bueno, R. Robles, P. De Mingo. 
M. Miras, F. Acosta, J.M. Rodriguez, J. Lujan, V. Munitiz, A. Rios, 
M. Munar and P. Parrilla Liver Transplant Unit, Virgen de la 
Arrixaca University Hospital, El Palmar 30120, Murcia, Spain 


We report the evolution of the polyneuropathy of the extremities and 
autonomic dysfunction in four sibling patients, from the same family. with 
the Ala-71 variant treated by liver transplantation (LT). To our know- 
ledge, this is the first world report with this TTR-variant. The specific 
diagnosis of FAP Į was investigated by detection of Ala-71 in serum 
using the monoclonal antibody FD6 by ELISA technique. 

The four siblings are alive from two to five years after LT. After the 
Operation, the seriated determinations of TTR-Ala-71 varam showed a 
decrease in serum levels in all cases. 

in all the patients we noted clinical improvement of the polyneuropathy 
of the extremities and autonomic dysfunction after LT. However, no 
patient showed an improvement from the electromyographic point of 
view. There were a progression of the vitreous amyloid deposits after LT 
in the three affected patients, likely in relation to TTR synthesis at level 
of the coroideous plexus. The female patient had a healthy baby 18 
months after LT. 

In conclusion, the four patients have significantly improved their 
quality of life after LT. 


Life quality and recurrence of alcoholism in alcoholic cirrhosis 
patients following liver transplant 


P. Ramirez, D. Megias, R. Robles, F.S. Bueno, J.M. Rodriguez, 
M. Miras, F. Acosta, V. Munitiz, A. Rios, D. Barcia and 

P. Parrilla Liver Transplant Unit, Hospital V. Arrixaca, 

El Palmar 30120, Murcia, Spain 


Aim: To analyse the life quality and recurrence of alcoholism in alcoholic 
cirrhosis patients after liver transplant. 

Patients and methods: We studied 43 cirrhotic transplant patients 
divided into two groups. alcoholic cirrhotics (26 cases) and non-alcoholic 
cirrhotics (17 cases). Life quality was assessed by the Nottingham test, 
quantification of hospital dependence and rate of return to work. 
Alcoholic recurrence was assessed by questionnaire, and the alcoholic’s 
post-transplant rate of depression by the Beck test. 

Results: |. The Nottingham test showed a significant improvement 
(P<0-01) after transplant in both groups of cirrhotics, with no differences 
between the two. 2. The sick leave rate after operation decreased with 
time in both groups, but without significant differences compared to the 
pre-transplant situation. 3. The alcoholic patients’ rate of depression 
showed an extraordinary post-transplant improvement (P<Q-001). After a 
mean follow-up of 2 years. only | patient (3-8 per cent) presented alco- 
holism recurrence. 

Conclusions: The life quality of alcoholic cirrhotics improves significantly 
after liver transplant. The recurrence of alcoholism is very infrequent. 


Primary cardiac allograft failure after carbon monoxide 
poisoning 


I. Rodrigus, V. Conraads, H. De Raedt, R. De Paep, L. Haenen, 
F. Rademakers and A.C. Moulijn University Hospital Antwerp, 
Department of Cardiac Surgery, Wilrijkstraat 10, B-2650 
Antwerp-Edegem, Belgium 


Introduction: Due to the present organ donor shortage, donor selection 
criteria are being progressively liberalized. We present a case of carbon 
monoxide poisoning that led to primary allograft failure. Biventricular 
assist device was used as a bridge to recovery. 
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Transplantation 


Donor history: The donor heart had been harvested from a 31-year-old 
woman who died after smoke inhalation in a house fire. The carboxy- 
hemoglobin levels was 36 per cent. After a short period of cardio- 
pulmonary resuscitation and hyperbaric oxygen therapy the carboxy- 
hemoglobin level decreased to 4 per cent with good cardiac function on 
echocardiography and a normal ECG. Heart, kidneys, liver and pancreas 
were harvested after brain death, 

Receptor history: The receptor was a 62-year-old man with ischemic 
cardiomyopathy. Orthotopic heart transplantation was performed with an 
ischemic time of 120 minutes. Weaning from cardiopulmonary bypass 
(CPB) was unsuccessful despite additional reperfusion, AV pacing, maxi- 
mal inotropic support and intraaortic balloon counterpulsation. The 
Abiomed BVS 5000 biventricular assist device (BIVAD) was implanted. 
Allogratt function improved gradually on serial echocardio-graphy within 
24 hours after transplantation, although severe mitral regurgitation was 
noted during weaning. BIVAD explanation was performed on the fifth day. 
Mitral valve exploration revealed chordal rupture and erosion of the lett 
ventricular wall by the left atrial cannula. A Carpentier Edwards mitral 
valve was implanted, followed by successful weaning from CPB. Recovery 
was complicated by Aspergillus pneumonia treated with amphotericin B 
and itraconazole. Renal insufficiency required temporary hemodialysis. The 
patient was discharged after 3 months with excellent cardiac function. 
Conclusion: |. Hyperbaric oxygen therapy is an effective treatment for 
carbon monoxide poisoning, but brain cells and myocytes are extremely 
vulnerable. Normalization of carboxyhemoglobin level does not implicate 
immediate full recovery of energy depleted myocytes. Caution is war- 
ranted to accept those hearts for transplantation. 2. Primary cardiac 
allograft failure can be managed by BIVAD implantation as bridge to 
recovery or to urgent retransplantation. 3. Incorrect cannula placement 
demands repositioning even with good BIVAD function. 


Apoptosis in chronic rejection of human liver allograft 


P. Sotonyi. G. Demirci and B. Nashan Klinik fiir Abd. und 
Transplantationschirurgie, Medizinische Hochschule Hannover, 
Germany. Medizinische Hochschule Hannover, 
Transplantationslabor Stadtfelddamm 65, Hannover 306235, 
Germany 


Introduction: Apoptosis, also called programmed cell death, is one of the 
most important factor in the pathogenesis of various liver diseases. 
Apoptosis is presented at low rate in normal human liver as a physio- 
logical effect of the liver cell homeostasis and at a higher rate several 
liver diseases. Two proteins with different activity are of major interest in 
apoptosis, Le. FAS/APO-1 located mostly at the surface of hepatocytes 
and Bel-2 found at the site of bile ducts. Since chronic liver rejection is 
characterized by loss of bile ducts (vanishing bile duct), arteriopathy and 
fibrosis, at least two different pathophysiological aspects can be assumed: 
T-cell mediated inflammation of epithelium structures and parenchymato- 
sus scaring promoted by macrophages and lipocytes. In order to analyse 
both presumed pathways, we investigated the expression of FAS/APO-1 
and Bel-2 in comparison with lymphocyte and macrophage distribution in 
chronic rejected liver allografts. 

Material and methods: Biopsy specimens from 10 chronic liver allograft 
rejection cases were evaluated and compared with eight normal liver con- 
trols. TUNEL staining was performed to identify the apoptotic cells, 
FAS/APO-1 and Bcl-2 expression was assessed using immunohistochem- 
istry. In addition lymphocyte subsets and macrophages were stained 
(CD3, CD4, CD8. CD20, CD56, 25F9, 27E10). 

Results: |. Increased rate of apoptosis was detected in pericentral hepato- 
cytes and moderate increase in bile duct cells. 2. Bel-2 expression was 
markedly upregulated on lymphocytes around the bile ducts, while only 
few staining of Bcl-2 was visible in pericentral areas and on biliary 
epithelium in comparison with normal controls. 3. FAS was moderately 
expressed on pericentral hepatocytes and in bile ducts. 4. T-cells showed 
dense infiltrat around bile ducts, while B-cells and Nk-cells would not be 
detected. Conversely macrophages were found only in pericentral areas. 
Conclusion: Bcl-2 was downregulated at the site of bile ducts, while 
increased FAS/APO-1 expression would be demonstrated. These findings 
suggest an increased apoptosis rate, most likely triggered through the T- 
cell infiltrate. 
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Imaging strategy of small bowel Crohn’s disease 


T. Dévai, Zs. Tarjan, E. Makó, L. Duffek, G. Tóth and A. Mester 
Department of Radiology, Semmeiweis Medical University, Ulloi 
ut 78/a, T082 Budapest, Hungary 


Aim: On the basis of our experiences we retrospectively evaluated our 
pasients with small bowel Crohn's disease (SBCD). The purpose of our 
study was to determine the most efficient diagnostic protocol 
fenteroclysis, CT, US. immunoscintigraphy) m different: stages of the 
discase. 

Material and methods: From 1990 to 1994 we diagnosed SBCD at 44 
patients (20 per cent of all patients). We performed enteroclysis and small 
bowel CT at all patients, abdominal US in almost all patients and in 60 
patiems 99mTc AgAb immunoscintigraphy. Based on the results of 
enterociysis patients were divided into three main groups: early, Inter- 
mediate and advanced stage of SBCD. 

Conclusion: The best protocol in early stage of SBCD is enteroclysis 
and immunoscintigraphy. CT and US are not necessary. US was effec- 
tive only if the examination was performed with graded compression 
(GrUS). CT and GrUS yielded usually positive results if the small 
bowel wall was thickened. In intermediate and advanced stages all 
examinations (enteroclysis, CT, US. immunoscintigraphy) showed the 
pathology. We preferred enteroclysis and small bowel CT to determine 
the axial involvement and staging of SBCD. GrU'S is useful te detect the 
layers of the bowel wall, the mesenteric proliferation and lymph nodes. 
Weh immunoscintigraphy we can identify the areas of the activity of the 
disease, 


Surgical treatment of Meckel’s diverticulum 


V. Kule. R. Djordjevic, M. Smiljkovic, A. Kitanovic, M. Gajic 
and M, Jovanovic Health Centre Krusevac, Department of 
Surgery, Krusevac, Yugoslavia 


Aim: We present the results of surgical treatment of Meckel’s diverticu- 
lum (MD). the mest common true diverticulum of the gastrointestinal 
tract. This is a congenial diverticulum that results from incomplete clo- 
sure of the omphalomesenteric duct. 

Material and methods: During the period 1993-1997 a total of 21 
patients with MD were surgically treated in our hospital, These have been 
retrospectively analysed. 

Results: There were 13 (61-9 per cenn clinically symptomatic MD and 8 
(38-1 per cent) asymptomatic MD, found incidentally at laparotomy. 
Complications of MD included intestinal obstruction in eight, acute diver- 
ticulitis in four and peptic ulcer in one case. Resection of the segment of 
ileum bearing the diverticulum was performed in 14 cases and resection 
of the diverticulum in two cases. Ectopic gastric mucosa. large bowel 
mucosa. pancreatic tissue and neoplasms were verified on histopathologi- 
cal biopsy. Wound infection as complication were found in two cases. 
Mortality was 0 per cent. 

Conclusions: Treatment of symptomatic MD ts by intestinal resection and 
end-to-end anastomosis in one layer. Asymptomatic MD requires no treat- 
ment in adults. Segmental ileal resection Gf the base is wide) or prophy- 
lactic diverticulectamy (if the base is narrow) is required for prevention of 
diverticular disease in childhood. 


The incidence and results of treatment in case of bleeding and 
perforative gastroduodenal ulcer 


M. Liepins, R. Ribenieks, A. Martinsons and Z. Narbuts 
Department of Surgery, Medical Academy of Latvia, Dzirciema 
Str. 16, LVi007, Riga. Latvia 


Introduction: The bleeding and perforated gastroduodenal ulcer is sulla 
significant problem in emergency surgical practice and the incidence of 
these pathologies has not decreased during the last five years. 





Aim: To evaluate the results of treatment in cases of bleeding and perfor- 
ated gastroduodenal ulcer and demonstrate the main causes. 

Material and methods: From 1993-1997 378 patients with a diagnosis 
of bleeding and perforated gastroduodenal ulcer were admitted to our 
clinic. Main causes of bleeding and perforation, methods of treatment. 
complications and mortality were investigated during retrospective 
research, 

Results: 332 (87 per cent) patients with bleeding gastroduodenal ulcer 
and 46 (13 per cent) with perforated gastroduodenal ulcer were admitted. 
The majority of patients did not receive adequate conservative medication. 
In some cases this complication was the first manifestation of ulcer dis- 
ease. Within the bleeding group (n=332) 133 (40 per cent) of patients 
were operated on. Within the perforated group we operated on all patients 
(n=46). In case of perforation 4 (9 per cent) gastric resections, LI (24 per 
cent) vagotomies + pyloroplastics and 31 (67 per cent) simple suture pro- 
cedures were performed. Within the bleeding group, | duodenal fistula 
and two deaths occurred: 96 (72 per cent) operations in the bleeding 
group were oversewing of the bleeding vessel and 37 (28 per cent) gastric 
resecuions. 

Conclusions: The most significant treatment for decreasing ulcer disease 
complications is adequate conservative treatment. An operation may be 
the method of choice for patients unable to receive the adequate conser- 
vative treatment for social reasons. 


Secondary mesenteric venous thrombosis due to apparent 
polycythaemia 


E. Marcote, G. Manzanet, R. Adell, A. Torner and M. Canales 
Vinaroz Community Hospital, General-Digestive Surgical 
Service, Vinaroz 12500 Castellón, Spain 


Introduction: Mesenteric venous thrombosis is a rare pathological con- 
dition due to multiple aetiologies as: inflammatory or infectious condi- 
tions, surgical trauma. portal hypertension or hypercoagulability status 
(such as neoplasia, polycythaemia. contraceptives. thrombocytosis, 
Antithrombine HH deficiency. Protein C or S. or myeloproliferative con- 
ditions), 

Clinical case: A 27 year old male was admitted with severe, diffuse 
abdominal pain. vomiting, bloody stools for 48 hours. Exmorbidly 
obese (he weighed 200kg and had surgery four years before), heavy 
smoker (three packs a day). He had, during the last year. four episodes 
of bloody liquid diarrhoea. He was admitted with polyglobulia Chema- 
tocrit 66 per cent. Hgb 2} per cent and Quick 42 per cent). Simple 
abdominal X-rays shows small bowel dilation. leucocytosis, 
Hematocrit of 50 per cent and Haemoglobin of 19 gr. At surgery a 
necrosis of the terminal ileum and caecum was found and a right 
hemicolectomy was done. He had a good postoperative course. Three 
months later. determinations of Antithrombin IH, Protein C and S. 
PCA resistance were normal. The erythrocyte mass was normal at 
29mi/ke and so was the Carboxyhaemoglobin of 7-8 per cent. The 
patient stopped smoking, and is now asymptomatic and has normal 
hematocrit one vear after surgery. 

Discussion: The term ‘apparent polycythaemia’ is applied to a group of 
patients with elevated hematocrit (over 5} per cent in males and 48 per 
cent in females} with abnormal erythrocyte mass (below 35 ml/kg in 
males and 32 ml/kg in females) which is the difference from real poly- 
cythaemia. It is common in young males. It is associated with smoking 
and arterial hypertension and also with obesity, heavy alcohol intake, and 
diuretic therapy and to hypoxemia. 

Burge reports an increase in the incidence of occlusive disease in 
palycythaemia six times over the expected and Weireb had a high inci- 
dence of 30 per cent of thromboembolic complications in these 
patients. Measured cerebral flow in polycythaemia apparent and vera. 
has an inverse correlation with the hematocrit. The first step in the 
treatment is to reverse the risk factors once discovered. If the hemat- 
ocrit is over 54 per cent. blood drawing and replacement with saline 
should be done. 


Poster Presentations 


Duodenal switch with or without pyloroplasty in the treatment 
of alkaline reflux gastritis: our experience 


G. Pescio, *A. Casano, E. Ramo, F. Bonello, F. Mordeglia and 
G. Cappuccio Imperia Hospital, Italy. Division of General 
Surgery — Chief Surgeon: G. Pescio. *Resident in Postgraduate 
School of General Surgery ~ University of Genova, Italy 


Postbulbar total duodenal diversion (PTDD) can be used in the treatment 
of primary duodenogastric reflux with superior physiologic consequences 
compared with classic Roux-en-Y. 

The procedure consists of a pancreaticobiliary diversion with a small 
segment of suprapapillary duodenum left in continuity with the stomach 
to avoid the disruption of the hormonal interplays between duodenal 
mucosa and gastric compartment in response to acidification of duode- 
nal environment. The suprapapillary duodenum is divided using a TA 


stapler; a conventional Roux-en-Y is created with minimal dissection of 


the mesentery to avoid interruption of nerve supply to the bowel. The 
distal jejunal segment is brought through transverse mesocolon and 
end-to-end duodenal anastomosis is achieved: end-to-side jejanojejunal 
anastomosis is carried out at a distance of 50cm. An extra-mucosal 
pyloroplasty according to Heinecke-Mikulicz is facultative. The clinical 
preoperative evaluation of patients consists of: (a) endoscopic demon- 
stration of alkaline gastritis with evidence of bile pooling and patho- 


logic confirmation: (b) 24-hour gastric pH recording: (c) radionuclide 


99mTe scanning; (d) radionuclide gastric emptying study or US empty- 
ing time evaluation. 

“We carried out the duodenal switch procedure in 12 patients aged 
between 26 and 70, all with symptoms of nausea, persistent vomiting and 
epigastric pain: five had alkaline gastrooesophageal reflux and they under- 
went PTDD together with antireflux Nissen procedure: one patient had 
previous Nissen operation without symptoms relief: the remaining six 
patients were affected with primary alkaline gastritis alone. A pyloroplasty 
was also performed in two patients to ensure adequate gastric emptying 
ume. 

The follow-up (endoscopy with pathologic specimens, barium radio- 
graphs, radionuclide gastric emptying study) found the duodenal switch 
operation of value in the treatment of duodenogastric reflux without 
inducing delayed gastric emptying if surgical management is entertained 
in patients selected by accurate preoperative study. 


Bronchial carcinoma metastatic to gastrointestinal tract and 
abdominal wall: report of two cases and review of the literature 


L. Santini. G. Conzo, C. Caraco, G. Candela, A. Amore and 
P, Guadagno Seconda Universita degli Studi di Napoli, Facoltà 
di Medicina e Chirurgia Istituto di Semeiotica Chirurgica 


Aim: The authors report two rare cases of metastases from bronchial can- 
cer, respectively in a jejunoileal loop, causing intestinal obstruction, and 
in the right inferior quadrant of the abdominal wall. The aim of the study 
was the evaluation of the incidence of gastrointestinal metastases from 
lung carcinoma in the literature, the relative outcome and prognosis. The 
authors also analyse the role of the surgical treatment and the prognostic 
factors in these patients. 

Material and methods: Two cases of metastases from bronchial carci- 
noma were observed. In case | a jejunoileal obstruction secondary to 
metastases from lung adenocarcinoma in a male of 69 years, already 

submitted to radio-chemiotherapy for inoperable adenocarcinoma of the 
night lung. was observed. The patient underwent jej jonoa resection 
and right hemicolectomy and recovered fully. In case 2 a large abdom- 

inal parietal mass involving the third inferior part of the right rectus 
muscle in a 64 year old female with undiagnosed squamous cancer of 
the left lung was observed. Preoperatively it was misdiagnosed as an 
ovarian neoplasm. The patient was operated on with an explorative 
laparotomy and resection of the metastasis ‘en bloc’ with a large part 
of the inferior right quadrant of the abdominal wall. After the operation 
the patient underwent six cycles of chemo-radiotherapy for her lung 
cancer. 
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Results: The surgical outcome was free of specific complications in each 
case, Patient | died from neoplastic cachexia four months after the opera- 
tion. while patient 2 is still alive and undergoing scheme of radio- 
chemotherapy, six months after surgery, with partial reduction of the pul- 
monary mass. 

Conclusions: According to the latest reports in the literature, the authors 
conclude that the metastases of gastrointestinal tract from bronchial cancer 
are very rare. In every case they represent a terminal compromise of the 
immune system and so the prognosis is very poor. The appropriate role of 
surgery is to prevent or to treat the relative complications such as intesti- 
nal obstruction or perforation. 


High incidence of duodenal ulcer perforation in North-African 
migrants 


P. Soriano Gil-Albarellos, A. Reina Duarte, E. Vidafia Marquez, 
J. Torres Melero, A. Orte Martinez, E. Alonso Herrera and 

R. Belda Poujoulet S° Cirugia General y Aparto Digestive, 
Hospital Torrecardenas, Almeria, Spain 


introduction: We studied the incidence and morbidity-mortality of duo- 
denal ulcer perforation in native Spanish people and in North-African 
migrants, Peptic ulcer perforation is a stress-related situation in many 
studies, 
Patients and method: Between October 1991 to April 1997, 155 patients 
were operated on because of peptic ulcer perforation. One hundred and 
twenty-six were Spanish, 25 North-African migrants, two European 
tourists, one Chinese cook and one Bulgarian truck-driver. These last four 
patients were excluded from study, We compared the incidence of per- 
forated ulcer in Spanish and migrant populations, and morbidity facters 
associated with surgery. The migrants were Group I We selected all 
Spanish males under 50 years of age for Group I. Statistical analysis 
were carried on SPSS and Epitable programs. 
Results: Spanish people incidence was 7 cases/100000 hab. /y.. Group | 
(North-African migrants) incidence was 45-45 cases/100000 hab. /y and 
Group H (selected Spanish) incidence was 108 cases/100000 hab. Av. 
(P<0-001). Sex distribution was 103 males (81-7 per cent), 23 females 
18-3 per cent). All migrant patients were males. Mean age was 47-13 
years (13~94), Group I was 30-9247-85 years, and Group H 321429-7 
years (P=0-09). Mean hospital stage was 11-19+7-5 days, 9-5645-18 for 
Group I. and 10-19+8-04 days for Group H (P=0-33). Peptic antecedents 
were similar for Group | (52 per cent) and Group H (57-1 per cent: 
P=0-6), but other antecedents were higher in Group H (41 per cent) than 
m Group I (8 per cent: P=0-002). Surgery was truncal vagotomy plus 
pyloroplasty 96 per cent in Group L 91 per cent in Group H (P=0-7}, and 
per cent for the whole series. Morbidity was 29-36 per cent for the 
complete series, 12 per cent for Group I and 21-4 per cent for Group I 
(P=0-39). Mortality was 5 cases (3-9 per cent). 
Conclusions: Peptic ulcer perforation was more frequent in migrant 
people than in the Spanish population, with statistical significance. 
Hospital stage and morbidity are comparable between migrants and sex 
and age related Spanish group. Nutrition, personal, work, social and 
political situations probably are responsible for the high incidence of 
peptic ulcer perforations. 


Primary and secondary neoplasms of the small bowel and their 
complications (single centre study) 


Gy. Véegso, Z. Máthé, M. Toth, A. Péter. D. Görög and F. Perner 
Semmelweis Medical University, haat of Transplantation 
and Surgery, H-1082, Budapest, Baross u. 23, Hungary 


introduction: The incidence of small bowel tumours is not accurately 
defined, the data of different authors showed that they present 0-5-5 per 
cent of gastrointestinal neoplasms. These tumours are difficult to find by 
conventional diagnostic procedures. 

Aim: to analyse the data of the patients with small bowel tumours during 
the first four year period of our Institute. 

Material and methods: From January 1994 until January 1998 at our 
department eight patients were treated for small bowel neoplasms. There 
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were six men, average age 46 years and two women, average age 74 
years: main hospital stay was [4 days The following diagnoshc investi- 
gations were used to find the tumours: abdominal] ultrasonography, barium 
contrast radiography, endoscopy, selective enterography, CT, angiography 
The data were analysed retrospectively 

Results: Symptoms associated with the tumours include epigasine dis- 
comfort, intermittent abdominal pain, weight loss, palpable abdominal 
mass, small bowel obstruction and bleeding The preoperative investiga- 
tion was successful m five cases. Three of these tumours were found m 
the jejunum and five of them in the ileum In three cases acute surgery 
was necessary because of bleeding and obstruction, in five cases elective 
aperation was performed Resection of the small bowel was camed out in 
seven cases, and mght hemicolectomy was chosen for oncological reasons 
in three cases A malignant tumour of the jejunum was considered not 
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removable surgically, a palliative gastro-enterostomy was performed 

The histological examination showed one leiomyoma, one benign 
neuromuscular tumour, two malignant carcinoid, one Non-Hodgiin lym- 
phoma, one adenocarcinoma as primary neoplasms and two metastases of 
malignant melanoma as secondary tumours On one patient with carcinoid 
tumour of the eum — after the resection and a successful 
orthotopic liver transplantation was performed because of multiple liver 
metastases. There were no perioperative complications, we lost two 
patents (one malignant melanoma, one lymphoma) sx months later. 
Conclusions: Neoplasms of the small bowel are extremely rare and the 
symptoms are often vague, the tumours are discovered ~ ın a considerable 
proportion — too late Probably for this reason the five year survival rete 
is about 30-40 per cent. The small bowel tumours always represent a 


diagnostical and therapeutical challenge for the surgeon. 
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A modified Core Out fistulectomy 


J.C. Bernal-Sprekelsen, J. López, F. Peiró, *P. Esclapez, 

A. Alberola, F. Cardenas and R. Trullenque Hospital General 
Universitario de Valencia, Servicio de Cirugia General, Spain. 
Hospital Clinico Universitario de Valencia (Endoanal US Unit 
Department of Surgery) 


Aim: To evaluate results of a modified Core Out fistulectomy with a sur- 
gical internal sphincter saving dissection and separate layer closure of the 
sphincters in high and low (in women) transphincteric fistulas. 

Patients and methods: Ten patients have been operated on by this tech- 
nique during the last two years. None had been operated on due to fistula 
previously. All of them presented with transphincteric fistulas (Park's classi- 
fication). An incontinence questionnaire (Pescatory scale) was done pre- 
operatively and at three, six months and yearly postoperatively. All patients 
were prepared the day before surgery with Polyethylenglycol 3-5 1. Surgery 
was done in lithotomy position in nine cases and endoanal exploration was 
realized with the Park’s retractor. Surgical technique consisted in fistulous 
tract dissection from the external orifice through the sphincter layers to the 
internal one. Afterwards a separated layer closure beginning with the internal 
sphincter was done with absorbable suture. An endorectal mucosa advance- 
ment flap was fixed to the internal sphincter in six cases and a vertical sim- 
ple mucosa suture in four, Wound care was done from the first postoperative 
day on and weekly postoperative controls until complete healing. 

Results: Ten patients (seven male/three female) with a mean age of 38-87 
(R: 24-535) were operated on due to anal fistula. The mean wound healing 
time was between 28-50 days. There were two dehiscences from the 
advancement flap plasty and two with the vertical suture. None of the 
endorectal advancement flap dehiscence developed a recurrent fistula. One 
of the vertical suture dehiscence manifested due to several light rectal 
bleeding episodes which stopped after spontaneous healing. The other one 
needed a very superficial sphincterotomy. One case developed a recurrent 
fistula (10 per cent). Postoperative follow-up was minimum three months 
and maximum 28 months. Postoperative ultrasound (7=3) revealed images 
of internal sphincterotomy. No incontinence was seen. 

Conclusions: Transphincteric fistulectomy uncutting the internal sphincter 
allows excision of the fistulous tract in a most preserving sphincter dis- 
section and may be an alternative option in selected cases instead of the 
classical Seton technique for transphincteric fistulas, 


Endoanal ultrasound in evaluation of anal fistula 


Costa Pereira and C. Oliveira Serviço de Cirurgia 3, Hospital 
de §. Jodo, 4200 Porto, Portugal 


Aim: To evaluate the accuracy of endoanal ultrasound in cases of anal fistula. 
Material and methods: We performed endoanal ultrasound to study 38 
patients with anal fistula, six of them with recurrent fistula. The patients 
were ip left lateral decubitus position. We used an endorectal ultrasound 
probe 7-5 MHz, sectoral of 120° with possibility of rotation to 360°, to 
evaluate the anal sphincters, levator anus muscle, supralevator and 
ischiorectal spaces and the fistula tracts. We enhanced the fistula tract 
image by insidation of hydrogen peroxide. 

Summary: The diagnoses were: intersphincteric fistula in 20 patents, 
irans-sphincteric in 10, suprasphincteric in four and subcutaneous in four, 
The exam was well tolerated and we had a perioperative confirmation of 
all the ultrasound diagnosis. 

Conclusion: Endoanal ultrasound showed to be a well tolerated exam with 
brief execution and good accuracy in the preoperative classification of fis- 
tula tracts. allowing the selection of anaesthesia and surgical procedures. 


Efficacy of anal stretch and lateral sphincterotomy in treating 
children with chronic anal fissures 


G. Humphrey. J. Smith and M.D. Stringer Department of 
Paediatric Surgery, Gledhow Wing, St. James's University 
Hospital, Leeds, UK 


Background: A recent study advocated lateral sphincterotomy as treat- 
ment of choice for children with chronic anal fissures (Br. J. Surgery 
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1995; $2: 1341-1342). However, this was disputed in subsequent corres- 


this study was to evaluate the efficacy of two commonly performed pro- 
cedures for treatment of chronic anal fissures in children. 

Methods: A retrospective analysis of children documented as having a 
chronic anal fissure treated by anal stretch or lateral sphincterotomy using 
a surgical log book held by one of the authors (MDS). All procedures 
were performed by a single surgeon using standard techniques. 

Results: Twenty-seven procedures on 21 patients aged between seven 
months and 9-5 years (18 of 21 less than three years of age) were carried 
out over a four year period between 1992 and 1996. Twelve of 16 
patients undergoing lateral sphincterotomy had healed by eight weeks 
(including three children who failed to heal following anal stretch) com- 
pared with three of 10 patients undergoing anal stretch (11 procedures) 
P02. 

Conclusions: Lateral sphincterotomy is more effective than anal stretch in 
treating children with chronic anal fissures. Long-term follow-up studies 
are required to ensure we are not predisposing these children to faecal 
incontinence in adult life. 


Anal keratoacanthoma ~ difficult diagnosis, easy therapy: 
three case reports 


J.H.P.M. Jongen, F. Kueppers, M. Reh and J.-U. Bock 
Proctological Office and Department of Prectology, Park-Klinik, 
Goethestrasse 11, 24116 Kiel, Germany 


A keratoacanthoma is a rapidly growing tumour, usually occurring on sun 
exposed areas of the skin. H invades the dermis, but remains local and can 
resolve spontaneously. Keratoacanthomas, however, are rare in the anal 
region. To our knowledge only two keratoacanthomas in the anal region 
are described in the literature. Clinically, but also histologically, this 
tumour may mimic an anal carcinoma. Three male patients, who were 58, 
63 and 64 years of age, presented with a perianal tumour, None of the 
patients had had a transplantation or were on immunosuppression therapy. 
Macroscopically the differential diagnosis of an anal carcinoma was made. 
The tumours were excised. The pathologist could only make the diagnosis 
of a keratoacanthoma with the additional knowledge of the short history 
of the tumour (6-10 weeks). The history, clinical appearance, therapy. 
pathology, follow-up and prognosis of these patients with this rare anal 
tumour are demonstrated. After securing the diagnosis no further therapy 
for the anal keratoacanthoma Is needed. 


Anal endosonography is a useful diagnostic tool in anal fistulas 
and anal abscesses 


R. Leppert, M. Kraemer, M. Sailer, D. Bussen, K.H. Fuchs and 
A. Thiede Department of Surgery, University of Wiirzburg, 
Josef-Schneider-Str, 2, D-97080 Wiirzbure, Germany 


Anorectal endosonography is a new technique, which permits preoperative 
diagnosis and classification of anorectal abscesses and fistulas. With 
instillation of hydrogen peroxide blind ending fistala tracks and complex 
fistula systems may be visualized. The correct anatomical classification of 
fistulas and abscesses in relation to the anal sphincter may be decisive for 
the operative treatment. Unul recently, the exact course of an anal fistula 
could be demonstrated only at operation by laying open the fistulous tract. 
X-ray contrast studies gave only evidence of possible fistulous side tracts 
and extensions into the rectum without representing their relation to the 
sphincter system. With anal endosonography it is possible to directly visu- 
alize the lesions caused by fistulas and abscesses in relation to the anai 
sphincter muscles. We want to report our endosonographic experiences 
with SI patients with anal fistulas and/or abscesses, In 89 per cent of the 
fistulas and 100 per cent of the abscesses a correct preoperative diagnosis 
according to the Park's classification was made by endosonography. Anal 
endosenography therefore is a suitable and helpful diagnostic tool in the - 
diagnosis of anal fistulas and abscesses, non-invasive, easy to perform and 
relatively inexpensive, 
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Results of surgical treatment for differentiated thyroid 
carcinoma 


D. Bordos. C, Caloghera and M. Miclaus -nd Surgical Clinic, 
University of Medicine and Pharmacy Timisoara, Romania. 
ser. Liviu Rebreanu 136 cod 1900 


Aim: To evaluate the early and late results of our therapeutic approach in 
patients with differentiated thyroid carcinoma, which is strongly related to 
the stage of the disease and to the risk group of the patients. 

Material and methods: Records of [34 unselected patients with differen- 
tiated thyroid carcinoma operated from 1971 to 1997 were retrospectively 
analysed. The histologic type of carcinoma was: folicular in 46 patients 
(24-33 per cent of cases), papiary in 45 patients (33-58 per cent of cases) 
aad mixed papillary and folicular in 43 patients (32-09 per cent of cases). 
le the low risk group (AMES criteria) there was 88 patients (65-6 per cent 
of cases near lotal lobectomy on the side of the lesion and subtotal 
lebectamy on the contralateral side was done. The high risk group 
includes 46 patients (34-33 per cent of cases}: total lobectomy on the side 
oF tumour and contralateral subtotal or near total lobectomy was the oper- 
aton of choice. Thyroid suppression and radioactive iodine were added. 
The postoperative morbidity rate was 23-88 per cent (32 patients) and the 
postoperative mortality rate was 3-73 per cent (live patients). The 10 year 
servival rate was 9545 per cent (84 cases} in the low risk group of 
patients and 62-74 per cent (27 cases} in the high risk group. The recur- 
rence rate of the disease was 6-72 per cent (mine patients). The tumoral 
antigenic markers were evaluated periodically: also sonographical assess- 
ments of the remaming thyroid was done. 

Conchasion: These data indicate that this quite conservative surgical 
approach used at our mstiution has similar results to more extensive 
surgical treatment used im other institutions. 


Our experience in aesthetic rhinoplasty: study made on 500 
operated cases 


ALV. Georgescu. C. Major, O. Ivan and R. Onoe Ciinie of 
Plastic Reconstructive Surgery, University of Medicine ‘Tuliu 
Haneganu’, Spitalul Clinic de Recuperare, 3400 Cluj-Napoca, 
Sir. Viilor Nr, 46-50, Romania 


Introduction: The nose plays a very important role in defining one’s 
facial aspect and this was — beside its central pasition on the face — the 


main reason for Lavater to call it ‘the keystone of the face’. The shape of 


the nose does also involve some character features. These would be just a 


few of the reasons confirming the necessity of performing rhinoplasty. 
Material and methods: Here is presented a retrospecuve view of the 500 


operated patients in seven years ~ 435 females and 65 males. The age of 


the patients varied within the limits of 16 and 47 years. In 355 of the 
cases we were confronted with constitutional deformities. the other 145 
being performed on post-traumatic or postoperative deformities. 

in all the operated cases, the surgeon had to consider patients’ motiva- 


tion, considered as sufficient and real when it showed up as the result of 


a long duration acknowledgement of the defect by the patients. involving 
psychological and character problems. 

In order for the best aspect to be achieved it has to be performed in the 
preoperative stage Gor the great majority of the patients) a photographic 
or computer based analysis of the potential result. ending in choosing - 
with the patient's consent ~ the best variant. 


open rhinoplasty being chosen only for a few post-traumatic deformities, 
In 15 of the cases a silastic prostheses was used, 

Results: In appreciating the results we mainly took into account the 
patient's degree of satisfaction with them. And so for 400 of the patients 
(8 per cent) the result was a very satisfactory one, for the other 100 (20 


per cent) it was just good. From these 100 patients. 28 of them (3-6 per 


cent} needed further surgery. 
Cenciusions: |. Any aesthetic surgery intervention’s guiding line is to 
make the patient look better. 2. The aesthetic surgery of the nose helps 
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the patient in his instinctive need for correcting exisung deformities; 
3. The esumation of the result by the use of photographic methods and 
computer software substantially increases the intervention’s rate of 
SUCCESS, 


Three dimensional CT-reconstruction in patients with atlanto- 
axial rotary fixation 


M. Haakonsen, T.E. Gudmundsen and O. Hisl Department of 
Radiology and Orthopaedics, Central Hospital of Buskerud, 
N 3004 Drammen, Norway 


Aim: Patients with suspected atlanto-axial rotary fixation are in some 
instances difficult to diagnose properly without using computed tomo- 
graphy. In our hospital three dimensional reconstruction of CT examina- 
uons have been used routinely when evaluating such patients thereby 
obtaining valuable diagnostic information. The aim of our presentation is 
to describe the method used and how wo may be apphed. 

Material and methods: We present a ten year old girl who suffered a 
neck trauma when hitting the bottom of a swimming pool while diving. 
Severe neck pain occurred immediately. After a short period of time her 
neck became ‘stif. rotated and fixed in flexion. Clinical examination and 
conventional radiograms were inconclusive, but fracture was suspected. 
Standard CT examination did not offer any conclusion, but spatial CT 
with three dimensional reconstruction revealed an atlanto-axial rotary fix- 
ation, 

The examinations were performed using a Philips Tomoscan SR 7000, 

Field of view (FOV) was set to 110 using 250 mAs and 120 kV. For the 
reconstruction FOV was adjusted to area of interests and the reconstruc- 
tion index was set to | mm. 
Conclusion: A proper treatment of atlanto-axial rotary fixation requires 
an exact and early diagnosis. As both clinical, conventional radiographic 
and standard CT examinations may be inconclusive, we strongly recom- 
mend to examine these patients with three dimensional CT-reconstrucuion 
to Obtain a best possible graphic picture of the anatomic conditions. 


Chemodectomas diagnosis and localization: advantages of 
{11In-pentetreotide over 1231-MIBG scintigraphy 


M.A. Muros, M.A. Arráez, J.M. Llamas, E. Valencia, A. Ramirez. 
M. Gomez-Rio and R. Vilehez Department of Nuclear 
Medicine, Avda. Fuerzas Armadas 2, Hospital Virgen de las 
Nieves, 18014 Granada, Spain 


Aim: Chemodectomas or Glomus tumours are unusual head and neck 
paragangliomas. The non-invasive imaging technique metaiodobenzyl- 
guanidine (MIBG) scintigraphy has been used for the diagnosis of all 
types of paraganghomas during years. The purpose of this study is to 
evaluate and to compare the classic 123I-MIBG scintigraphy and the 
recent 1] [in-pentetreoude scintigraphy in the diagnosis and localization of 
chemodectomas or glomus tumours. 

Material and Methods: In order to get it, we have performed 1231- 
MIBG and |I Tn-pentetrotide scintigraphy in eight patients (seven women 
and one man) with histologic or radiologic confirmation of chemodectoma 
(five carotid body and three yugolotympanic chemodectomas). 

Results: {231-MIBG uptake were visualized in four patients on planar 
views and SPECT images (sensitivity 50 per cent, 4/8), and uptake was 
low to moderate in all patients. Using 11] tin-pentetreotide scintigraphy all 
chemodectomas of our eight patients were visualized (sensitivity 100 per 
cent, 8/8), and [11-In-pentetreotide uptake intensity was high in all cases. 
Conclusions: In conclusion. this study indicates that 1! i In-pentetreotide 
scintigraphy is superior to [231-MIBG scintigraphy in diagnosis and local- 
ization of chemodectomas or Glomus tumours. Moreover. 11 1 In-pente- 
treotide scintigraphy permits a good classification of patients with or 
without somatostatin receptors in the chemodectoma in order to intend a 
pharmacological therapy with somatostatin analogues im inoperable 
tumours, 
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Programme of major surgery with minimal hospital stay: 
assessment after one year under development 


F. Docobo, M.A. Prieto, M. Fernandez, J.L. Blanco, H. Amoudi. 
A, Galindo and A Razak Si. Camilo Jose Cela, Manzana 
l-Bloque 8-3°A, 41018 Sevilla, Spain 


Aim: Surgery involving the minimal hospital stay offers evident advan- 


tages to the patient and hospital. The results obtained in a programme of 


major surgery in which the hospital stay was 24 hours or less are pre- 
sented after one year of development. 


Material and methods: Between January to December 1997 a total of 


4806 patients were operated in our hospital. Fifty-two vascular pro- 
cedures, 210 urological, gynecological 6, ophthalmic 870. ear nose and 
throat 735, general surgery 876, procedures and minor procedures 2057. 
The basis of our programme involved those patients with a requirement 
of about 24 hours hospitalization or less (F.E. laparoscopy in biliar pathol- 
ogy). 
Results: In relation with our admission criteria a high percentage of our 
patients were out in the same day. 4115 patients (85-58 per cent} were out 
the same day and 691 (14-32 per cent) stayed more than 24 hours, in gen- 
eral for minor complications (pain, general disorders, etc) or geographical 
factors. No problems were observed in patients review in gynecological 
procedures, four arterio-venous fistula were occluded and needed a second 
operation. Ophthalmic patients (cataract mostly) were out in the same day 
with no problems. ENT patients required hospital stay, 35 cases for bleed- 
ing. In general surgery most of patients were operated on in the afternoon 
and were out at the following day in the morning with less than 24 hours 
stay. We observed five recurrences in groin hernia operated on without 
protheses. : 
Conclusion: We consider that AM surgery in our unit has improved 
quality of life. | 


Advantages of one day surgery in proctological practice 


P, Labaš, B. Ohrádka, L. Vrtik and J. Sekáč st Department of 
Surgery, Faculty Hospital Mickiewiczova 13, 813 69 Bratislava, 
Slovakia 


In the last seven years the authors have safely operated on 640 patients in 
the out-patients department. all for proctological diseases ander local, 
regional and caudal peridural anesthesia. These included 396 haemor- 
rhoidectomies (Morgan-Milligan procedure}, 25 lateral internal sphinctero- 
tomies and 88 anal stretches for fissures, 56 transsphincteric fistulas (silk 
thread, elastic ligatures). 45 ischiorectal abscesses (drainage. silk thread), 
32 rectal prolapses (Delorme-Rehm + Tiersch plastic with wire). After 
observation, 5-3+0-5 hours, on the same day patients were discharged 
home, but a surgeon was on call. Only 44 per cent, 25, of operated 
patients had some problems in the first 24 hours, bleeding, pain, dis- 
charge, retention of urine. All patients were checked after 3. 7 and 14 
days. 79-3 per cent from 452 patients were operated under caudal peridu- 
ral anestesia, 20ce of 0-5 perc. Marcain, with optimum and satisfactory 
analgesia, the rest. under local infiltration Lidocaine 0-5 perc. and 
Adrenaline 1:200000. Postoperative pain was reduced with long acting 
analgesia combined with non steroid anti-inflammatory drugs with excel- 
lent results. l 

Most proctological diseases can be operated on and treated as one day 
surgery cases under safe and effective caudal peridural anaestesia which 
gives a guarantee of 5 to 8 painless postoperative hours. The reduction of 
the hospital stay of patients treated surgically for proctology is an attrac- 
tive alternative that lowers cost without increasing morbidity. 
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Aesthetic one day surgery 


M. Trybus, J. Trybus and I. Olszewska = 2nd Department of 
Surgery of the Jagiellonian University, Kraków, Kopernika 21, 
Poland 


The presented materials includes 228 patients operated on for aesthetic 
purposes only in the outpatient clinic of plastic surgery within the years 
1993 to 1997. One day surgery is preferred there, on account of consider- 
ably reduced total costs of treatment. The age of the patients ranged from 
5 to 68 years. 

The most frequent indications were nonaesthetic scars (63 patients ~ 
27-6 per cent). The other were: prominent ears (60 patients — 263 per 
cent), nasal deformities (36 patients — 15-7 per cent), different kinds of 
mammiaplastics (24 patients ~ 10-5 per cent). 

Most patients were operated on under local anaesthesia (143 patients ~ 
62-7 per cent}. General anaesthesia was delivered in more extending sur- 
gical procedures and in children. 

The majority of patients were treated in the ambulatory setting. Those, 
who underwent operation under general anaesthesia were usually discharged 
home two hours after operation. Only a few of them (11 patients — 4-8 per 
cent) were admitted for two or three days. It depended on the extent of 
operation procedure. All these patients received antibiotics i.v, in bolus at 
the beginning of the operation. In some cases of PONV (postoperative nau- 
sea and vomiting) Zofran 4 mg i.v. was administered in single dose. 

In general, the complication rate was rather low and did not exceed 4 
per cent of cases. According to the simple scale worked out by us a few 
years ago, we have obtained more than 90 per cent of very good and good 
results, 

In our opinion, existence of one day surgery depends on good organis- 
ation and cooperation between surgeon and anaesthetist. 


Major ambulatory surgery: organization and results after one 
year of experience 


M. Vilches Martinez, D. Huerga Alvarez and A. Payno de Orive 
Fundacion Jimenez Diaz, Clinica de la Concepcion, Avda. Reyes 
Católicos 2, 28040-Madrid, Spain 


The creation of Units of Major Ambulatory Surgery has become neces- 
sary to compensate the increased number of surgical patients in waiting 
lists and to reduce costs without decreasing the quality of the assistance. 
in this study we analysed the structure, arrangement and results of our 
Department of Major Ambulatory Surgery after one year of experience. A 
total of 2241 surgical procedures was performed by the different speciali- 
ties: Ophthalmology 980, General and Digestive Surgery 393 (Proctology 
and Abdominal wall), Otorhinolaryngology 384, Orthopedic Surgery 38. 
Gynecology 69, Plastic Surgery 286, Urology 52, Stomatology 21, Others 
5. The mean duration of the procedures was 54 minutes and the mean 
lime needed for recovery oscilated from 10 to 49 minutes. Retobulbar 
anesthesia was used in 960 cases, general in 754, local with sedation in 
270, and subarachnoidal in 93. There was a minimum percentage of 
epidural anesthesias and local anesthesia was used in the rest of cases. 
The rate of complications was very low, with 2 per cent of admissions, 0 
per cent of readmissions, 3 per cent of emergency aids and 4 per cent of 
telephone calls. The degree of patient satisfaction was very good in 55 per 
cent of cases and good in 35 per cent. 

Conclusions; Major Ambulatory Surgery performed in Units specially 
designed for it is a fast and viable method in our system. We think that 
this constitutes the method of choice for the surgical treatment of a great 
variety of pathologies due to its low cost, few complications and the high 
level of participation of the different surgical specialities as well as the 
great patient acceptance. 


Cne Day Surgery 


Day surgery anaesthesia 


B Zanella, P. Gazzani, S. Magagnotto and G. Aguzzi Anestesia 
Rianimazione, Ospedale Legnago Via Gianella, 1 37045 Legnago 
(Verona), Italy 


in the USA more than 50 per cent of the surgery interventions are thought 
te be feasible in Day Hospital. In Italy ambulatory surgery is undergoing 
an important development owing to the introduction of surgery methods 
less and less invasive and to the adoption of Local Regional Anaesthesia 
(LRA) as alternative @ the General Anaesthesia (GA). 

Advantages of LRA: 1. Patient quick autonomy: 2. Nausea and vomit- 
img absence; 3. Satisfying analgesia in the post-intervention: 4. Early 
neurishment. Disadvantages: 1, Headache. 2. Retention of urime: 3. Ortho- 
static hypotension. In our DH-Department the following interventions 
have been carried oat: nr. 330 in Superselective Spinal Anaesthesia 
(SSA). nr. 24 in Plexis Anaesthesia (PA). ar. 170 in Local Anaesthesia + 
Sedation (LA+S). 


Poster Presentations 


All the patients are classified as ASA 1 and ASA 2. aged between 16 
and $2 years old, average 42. During the intervention the PA, ECG, and 
SaQ2 are monitored. The SSA has been adopted for varix surgery and for 
athroscopy, being a less traumatic method and for the scanty hemody- 
namic pertubation involved, considering the limited extension of the sym- 
pathetic block. For nerve isolation the neurostimulator 1s employed to help 
to block the brachial plexus. In inguinal hernia surgery the LA+S has 
been adopted. using Xylocaine and Midazolam. During the interventions 
in case of hypotension over 20 per cent of the base value, reduced quan- 
tities of @ stimulating drugs are given. avoiding filling. In one case in 
LA+S a severe crisis of broncho-spasm occurred, which was resolved by 
using broncho-dilatators and O2. 

Adopted criterions for discharge: 1. Full restoration of the conscience 
after sedation; 2. Nausea and vomiting absence; 3. Spontaneous return of 
diuresis; 4. Absence of sympathetic blockage. All the patients are dismissed 
within four hours of the intervention. During the checking in the sixth day 
no one patient reported complications connected to the anaesthesiology 
method. The LA is the most suitable method for the ambulatory surgery 
because it allows for a rapid dismissal with scanty or null complications. 
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Extra-corporeal methods of detoxification and 
immunomodulation in the management of acute purulent 
mediastinitis 


D.Y. Artioukh and. A.L. Akopov State Research Centre of 
Pulmonology, 12 Réentgen St.. St. Petersburg, 197089, Russia 


Aim: Acute purulent mediastinitis is characterized by significant endotox- 
aemia and often associated with immune deficiency, necessitating an adju- 
vant treatment aimed at detoxification and immunomodulation. The 
purpose of the study was to compare the detoxification and immunomod- 
ulating effects of four different methods: haemoperfusion (HP). plasma- 
phoresis (PS), extra corporeal irradiation of autologous blood with laser 
(LD and ultraviolet light (UYT) in the treatment of this inflammatory con- 
dition. 

Material and methods; 31 patients (19 men, 12 women; median age 43 
years, range 17 to 61 years) suffering with acute purulent mediastinitis 
of various aetiology were divided into four groups according to the 
employed method of detoxification and immunomodulation: HP (7 
patients), EP (8 patients). LI (8 patients) and UVI (8 patients). All pro- 
cedures were carried out only after surgical drainage of the primary 
focus of inflammation. Effects were assessed before and on the first day 
after the procedure by measuring the level of endotoxaemia (serum 
mean molecular weight peptides), certain parameters of antibody (serum 
lg A, G, M) and cell-mediated immunity {T lymphocyte and active T 
lymphocyte count) and phagocytic activity of neutrophils and mono- 
cytes. 

Results: HP had the maximum detoxificating effect. slightly stimulated 
antibody-mediated immunity but suppressed cell-mediated immunity and 
phagocytosis. PS also had the detoxificating effect. though inferior to that 
of HP. and caused deterioration of all measured immunological para- 
meters. Both LI and UVI had no detoxification properties but stimulated 
antibody and cell-mediated immunity and phagocytosis. The immuno- 
modulating effect of LI was found to be superior to that of UVI 
Conclusion: HP and PS could achieve effective detoxification but had 
the undesirable side-effect of immunosuppression. Conversely, LI and 
UVI did not influence the existing endotoxaemia but showed the 
immunostimulating effect. In order to overcome the side-effect of HP and 
PS. it might be beneficial to use these methods in combination with LI 
and/or UVE 


Efficacy of Piperacillin/Tazobactam in intra-abdominal 
infections 


A. Cane Matias, A. Perez Sanchez, R. Pérez Huertas, 

D. Candil Comesaña, F. Cuaresma Soriamo, J. Alvarez Galan and 
D. Martinez Obradé Department of Surgery I, Virgen 
Macarena Hospital, Avenida Doctor Fedriani no. 3, 41071. 
Seville, Spain 


Introduction: Most intra-abdominal infections are usually polymicrobial. 
The treatment requires surgical intervention together with antibiotic ther- 
apy against aerobes and anaerobes. Piperacillin is a potent antimicrobial 
proven to be active against a broad range of gram-negative pathogens. 
The combination with Tazobactam (potent betalactamasa inhibitor} is par- 
ucularly promising for use in these infections. 

Aim: To compare the safety and the clinical-microbiological efficacy of 
Piperacillin/Tazobactam vs Cefotaxima plus metronidazole in intra- 
abdominal infections, 

Material and methods: Eighty adult patients with documented intra- 
abdominal infections for peritonitis, intra-abdominal abscess, complicated 
appendicitis or diverticulitis and cholecystitis requiring laparotomy were 
enrolled. Forty patients were treated with Piperacillin 4 g/Tazobactam 
500mg every 8 hours and 40 patients with cefotaxima |g plus metro- 
nidazole 500 mg every 8 hours. We compared clinical and bacteriological 
efficacy. tolerance and adverse effects. 

Results: A 95 per cent (38/40) favourable response (cured/improved) 
was demonstrated in the group treatment with Piperacillin/Tazobactam 
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and 82 per cent (33/40) with cefotaxima plus metronidazole. The eradi- 
cation rate in patients at early and late follow-up evaluation was 90 per 
cent with Piperacillin/Tazobactam and 88 per cent with the second group. 
The incidence of adverse effects in the group treated with 
Piperacillin/Tazobactam was five patients (12-5 per cent) and seven 
patients (17-5 per cent) in the other group. The rest of parameters were 
not significantly different. 

Conclusions: Results of the present study show that  Piperacillin/ 
Tazobactam is effective for monotherapy of intra-abdominal infections 
and it represents a safe alternative as empirical therapy in peritonitis. 


Postsurgical infections in bariatric surgery using gastric 
bandage 


*S.B. Doldi, G.C. Micheletto, M.A. Zappa and +R. Germiniani 

First Chair of Surgery, 8. Ambrogio Hospital, Milan, Institute of 
General and Oncologic Surgery, University of Milan, Policlinico 

Hospital, Milan, Italy 


Postsurgical infection (PI) rates have been clearly reduced by adopting 
laparoscopic procedures. In open bariatric surgery postoperative complica- 
tions such as surgical wound infections or respiratory (RTI) and/or urinary 
tract infections (UTI), were quite frequent. Moreover. the obesity is an 
outstanding risk factor that significantly increases the postsurgical infec- 
uon rates in most surgical procedures. Laparoscopic surgery, minimizing 
the length of surgical incision and allowing an earlier postoperative 
mobilization of the patient, would play a favourable role in decreasing 
postoperative complications also in bariatric surgery. A brief analysis of 
our data is reported here. regarding 49 consecutive patients in which a 
laparoscopic gastric bandage was carried out in the last three years, 
Material and methods: From March 1995 to December 1997 49 obese 
patients were submitted to laparoscopic adjustable gastric banding, as 
hirstly described by Kuzmack (1990), Among them 15 were males (30 per 
cent) and 34 were females (70 per cent). The mean age was 37 years 
(SD 9), ranging from 18 to 60 years. The mean preoperative BME was 
46:325-4. In five patients laparoscopic procedure was converted to open 
procedure (10 per cent). The mean surgical time was 120 minutes, rang- 
ing from 90 to 180 minutes. In open procedures it was of 150 minutes 
and in laparoscopic procedure it was of 120 minutes. Perioperative antibi- 
ote prophylaxis was adopted in every patient, using a long acting 
cephalosporin (Ceftriaxone). The mean length of postoperative hospital- 
ization was five days, ranging from four to seven days. In the early post- 
operative period only two PI were recorded: one SWI recorded and one 
RTI. Neither intra-abdominal nor UTI were observed. The mean follow- 
up was 19 months and no late postsurgical complications were detected or 
referred by the patients. 

Conclusions: A PI rate of 4 per cent compares favourably to our previous 
experience in open surgery: seven (14 per cent) PI were scored in 5] 
patients submitted to gastric bandage and 23 PI (16 per cent) were 
detected in 146 patients submitted to gastric bypass. It seems reasonable 
to confirm laparoscopic gastric bandage should be considered as gold 
standard for surgical treatment of the morbid obesity, in suitable patients. 


Specificity of catheter related bacteremias (CRB) development 
in intensive care units with surgical profile 


V. Edreva, K. Pavlova. L. Beshev and M. Sredkova Department 
of Microbiology, University School of Medicine-Pleven 1, 
Kiiment Ohridsky $t., 5800 Pleven, Bulgaria 


Objective: To study the specific features in development of catheter 
related bacteremias (CRB) in Intensive Care Units (ICU) with surgical 
profile at the ICU and Nephrology Clinic of the University Hospital 
Pleven. 

Patients and methods: Fifty-two patients with clean surgical operations 
and central venous catheters used for total parenteral nutrition and drug 
admission and 52 patients with central venous catheters used for 
haemodialysis (control group). Microbiological study of the skin on inser- 
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tion ste before disinfection: semiquantitative and quantitative analysis at 
2em from the catheter Up using methods of Maki and Cleri: blood cul- 
tures obtained from the peripheral vein. 

Results: Mean duration of catheterization for experimental and control 
groups was 10 days and 22-8 days. respectively. Skin colonization was 
ooserved in 23 cases and 36 cases. respectively. Catheter colonization was 
found in 32 and 26 cases. respectively. The most frequently isolated 
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(65-6 per cent). followed by Coagulase negative staphylococcus — 10 
cases (31-25 per cent). Coagulase negative staphylococcus — in 19 (73-07 
per cent) cases, followed by S. aureus — four cases (15-8 per cent) were 
isolated at ihe control patients. 

CRE were proved in li experimental cases (21-1 per cent) and five 

centrol group cases (9-6 per cent), Six out of all CRB in ICU were devel- 
oped afier catheter had been used more than seven days, four CRB — 
more than }4 days and one CRB - more than 21 days. CRB in the con- 
trol group had been developed after catheter use more than 14 days. The 
most frequently observed CRB agents in ICU were Gram negative rods ~ 
nine cases (81-8 per cent), and at control group ~ Staphylococcus ~ three 
cases (60-0 per cent). 
Conclusions: Frequency of CRB is significantly higher in surgical ICUs 
cempared to other low risk units. CRB is earlier developed and Gram 
negative rods are the dominating microorganisms. Catheter hub. and not 
the skin, is the most probable way for CRB. 


The present surgical infection: aetiology and optimization of 
therapy 


I. Geruch. A. Barwinska and Yu. Kushta Lviv Medical 
Liniversity, Ukraine 290008 Lviv, Barwinsky St. 5/1 


Aim: To study the aetiology of present surgical infection and examine 
their sensitivity to anubiotics. We analysed results of conventional bac- 
teriological investigations during 1995-1997 of 478 cases, in which 424 
aerobically bacteria colonized. 

Results: From 424 cases were microbial colonia in monocultura 403 (95 
per cent) and in association ~ 21 (5 per cent). Gram-negative bacteria 
deminated — 277 (65.3 per cent), in most cases — enterobacteria (187: 67-9 
per cent, The typical association (123: 61-9 per cent) included Gram-posi- 
tive microbe (Staphylococcus or Streptococcus) and enterobacteria. It calls 
one's attention on high percentage of saprophytes or conditionally 
pathogenic microbe ~ Staphylococcus epidermidis (44. 10-4 per cent) and 
Proteus (89, 20-9 per cent). 


PeQ-02). They have high level of anubiotic resistance with a tendency lo 
increase every year. 

Conclusions: |. Today the aetiology of surgical infection is dominated by 
Gram-negative flora: E. Coli (18-8 per cent), Enterobacter (12-3 per cent). 
Citrobacter (12-3 per cent), Klebsiella (9-4 per cent), Pseudomonas (9-0) per 
cent) and Proteus (32-1 per cent). They have critically high levels of antibi- 
olc resistance which increases every year. 2. In every third case the causes 
of surgical infection are new pathogenes (St. epidermidis and Proteus), 
they are typically seen in people who are immunosuppressed, 3. The initial 
amtibioticotherapy should base on apriorally using medicine, which are 
effective against Gram-negative flora. Conventional antibiotics (penicillin, 
tetracveline and others} must exclude from present arsenal of surgical 


infection therapy. 4. In context of fast increasing of microbes’ antibiotic 


rected on base of multicentral bacteriological investigation results, 


Saccessful conservative treatment of an infected thoracic aortic 
graft 


T. Hiitd, L Repa, Z. Szabolcs and K. Hütt! SOTE, Department 
of Cardiovascular Surgery, Várexmajor u. 68, Budapest. H-1122, 
Frungary 


According to general surgical experience implanted infectious material 
musi be removed. In cardiac surgery this especially is the case. {n our st- 
uation conservative treatment resulted in definitive recovery. 





Poster Presentations 


A middle-aged woman was seen in our department because of chest 
pain. The detailed examination showed preliminary deBakey type HI. 
dissection of the aorta with aneurysm formation in the chest. Using 
extracorporeal circulation a 30mm sized Haemoshield graft was 
umplanted into the sack of the aneurysm and its wall was wrapped 
loosely around the graft to achieve proper haemostasis. The first postop- 
erative days were uneventful, but 10 days after the operation when the 
patient had been transferred to another hospital her temperature and 
leukocyte count was found to be elevated. Two weeks later the lady was 
admitted again with high fever and poor overall condition. CT showed 
liquid collar around the graft that turned out to be pus. We planned to 
replace the graft with a homograft aorta, and as a temporary solution a 
side and end hole catheter was guided into the cavity with CT control. 
Continuous sucking and rinsing with antiseptic solution was carried out 
accompanied by parenteral antibiotic treatment. In two weeks the 
patient's complaints and clinical symptoms discontinued, CT showed 
nearly complete regression. The catheter was removed and further 
antibiotic therapy was continued. A month later the disease was cured 
clinically and radiologically. 


Infectious complications of decubitus ulcers 


P. Metrikas and V. Biskys Rehabilitation Hospital of Palanga, 
Vytauto str. 153, LT-5720 Palanga, Lithuania 


Our experience showed that the open wound of a pressure sore is always 
contaminated with bacteria. Staphylococcus aureus, E. coli, Pseudomonas 
aeruginosa are more frequently identified with decubttus ulcers. This ts 
most important for developing of the different infectious complications to 
patients with decubitus ulcers, These are such as phlegmonously inflamed 
pressure sore, infected subcutaneous necrosis of fatty tssue. inflamed 
bursa, osteomyelitis, sepsis. Sepsis resulting from these conditions can be 
life-threatening. 

This study was based on 34 patients suffering with 66 IV-V stages 
decubitus ulcers from September 1994 to December 1997. Each patient 
had a fall clinical examination. blood and urine laboratory study. bacteri- 
ological studies of the ulcer, blood and urine and X-ray studies. The 
results of the studies showed: (1) all of the patients had phlegmonously 
inflamed pressure sore, infected subcutaneous necrosis of fatty tissue or 
inflamed bursa: (2) osteomyelitis was diagnosed in 23 patients and (3) 
five patients had sepsis. The treatment of the first group consisted of 
applying a disinfectant dressing 2-3 times a day. Anubiotic therapy and 
emergency debridement was applied to 28 patients. The kind of antibiotic 
depends on results of the culture. [f osteomyelitis was diagnosed resection 
of the infected bone was performed. The septic patients needed the most 
serious treatment. It consisted of earlier enumerated, a high concentration 
of antibiotics, detoxication therapy. One patient had a purulent pressure 
sore on the greater trochanter, V stage, coxitis and sepsis, was moved to 
a higher level of the hospital, where he died. All of the other patients 
recovered. The final step-plastic surgery of decubitus was performed after 
6-8 weeks when ulcers became ‘clean’. 


Cytomegalovirus infections of the foregut in renal transplant 
recipients: diagnosis and treatment 


G. Morris-Suff. D. Bowrey, B. Shrestha, R. Moore, R. Lord and 
A. Jurewicz Department of Transplant Surgery, University 
Hospital of Wales, Cardiff 


Aims: Cytomegalovirus (CMV) is the commonest infective agent in trans- 
plant recipients after the first pastoperative month with the incidence of 
infection approaching 40 per cent. The incidence of gastrointestinal CMV 
disease is only J per cent. however. mortality is considerable if the infec- 
Hon is unrecognized and untreated. 

Methods: We reviewed the notes of all patients undergoing transplanta- 
tion at our institute between June 1989 and May 1997 to determine the 
incidence and outcome of CMV disease affecting the foregut 

Results: in this cight year period 610 patients underwent transplantation 
of which 595 received kidney alone and 15 received combined pancreas/ 
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kidney grafts. Seventy-four patients (12 per cent) were treated for CMV 
disease of which H1 (1-8 per cent) had primary upper gastrointestinal 
CMV. Eight of the patients were CMV -~ve preoperatively and received 
CMV +ve kidneys, two cases were CMV -ve to CMV -ve and one 
CMV +ve recipient received a CMV -~ve kidney. All patients reported 
epigastric pain/dysphagia, 9/11 were pyrexial and 9/11 were leuco- 
paenic. The CMV antigenaemia assay was performed on a buffy coat 
preparation for the detection of CMV late antigen (pp65). All patients 
underwent endoscopy with mucosal biopsies taken and stained with 
haematoxylin and eosin, diagnosis being confirmed by the identification 
of CMV inclusion bodies (Owl's eye appearance). All patients were 
treated with intravenous gancyclovir for a median of 21 days (10-21 
days). Four of the patients relapsed and required further treatment with 
gancyclovir. 

Conclusion: Upper gastrointestinal tract infection with CMV is a rare but 


important cause of morbidity in the post-transplant period. A suspicion of 


CMV in patients with fever and dysphagia, followed by rapid diagnosis 
and treatment has led to a dramatic improvement in the outlook for this 
condition, 


Muscular hydatid disease: a rare infection 


M.J. Palacios, A. Giiemes, J.M. Ramirez, F. Burdfo, J. Toreal. 
E. Tejero and R. Lozano Servicio de Cirugia ‘A’, Hospital 
Clinico Universitario, Zaragoza, San Juan Bosco, s/n 50099, 
Zaragozd, Spain 


Introduction: Primary muscular hydatid cysts are rarely seen even in 
endemic populations, corresponding to less than 1-5 per cent of the whole 
location. These cysts appear as a rapidly growing mass of soft tissue, 
sometimes with inflammatory signs and fistulization. This tumour must be 
differentiated from soft tissue neoplasm. MNR is the most accurate exam 
used to make such distinction. Ultrasonography and CT scan have less 
accuracy. The patients usually require several operations to eradicate the 
cysts. 

Aim: This is a retrespective study of the hydatid disease affecting the 
muscle. 

Patients and methods: Between January 1990 and December 1997 six 
patients underwent surgery for muscular hydatid cyst. We reviewed only 
primary muscular cyst located initially im the muscle. We have analysed 
age, sex, location, symptoms, diagnostic procedures, surgery. local 
relapse, and present status. 

Results: 











Age Sex Location Symptoms Diagnostic Surgery Status 
Casel 53 F Back Mass MNR Curettage Healthy 
Case 2 36 F Limb Mass MNR Curettage Healthy 
Case 3 64 F Limb Mass MNR Compartment Healthy 
resecuion 
Cased 7) M Diaphragm Vomica CT C+PC Healthy 
Case 5S d6 M Baek Mass MNR C+PC Relapse 
Case 60 M — Back Mass MNR C+PC Healthy 





C: cystectomy; PC: peri¢ystectomy. 


Conclusions: In the differential diagnosis of growing mass of the back 
and extremities we must keep in mind the rare cases of hydatid cysts of 
muscular origin. This benign condition is easily diagnosed in CT scan or 
MNR exams. Fine needle biopsy (FNB)} is not indicated in the cases of 
suspicion of hydatid disease because increase risk of infection and tis- 
tulization. Total removal of the cyst including the pericyst performed 
using the same techniques used in treating the hepatic or pulmonary affec- 
ton, 
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Neutropenic enterocolitis in patients without leukemia 


M. Salvador-Fernandez, J. Martin-Benito, J. Vazquez-Echarri, 
J. Ruiperez, J. Escudero, D. Lacasa and J.L. Martinez-Veiga 
Servicio Cirugia General y Digestiva, Hospital Insalud ‘Severo 
Ochoa’, Ada Orellana s/n, Leganes 28911, Madrid, Spain 


Aim: The aim of the present study is to report two cases of nonleukemic 
neutropenic enterocolitis and review the literature. 

Introduction: Neutropenic enterocolitis is a clinicopathological condition 
characterized by a septic or inflammatory intra-abdominal process im 
patients with haematological malignancy or who are neutropenic for a 
variety of other reasons, With the greater use of aggressive multiagent 
antineoplastic chemotherapy the condition is increasingly recognized. The 
aetiology. pathogenesis and optimal clinical management remain unclear, 
Material and methods: This is a report of two cases of nonleukemic 
neutropenic enterocolitis m a patient after the administration of 
chemotherapy for lung carcinoma and in a patient with multiple myeloma. 
In addition to the report a medline search was carried out and all relevant 
papers were reviewed. Information sought included the patient's age, sex. 
underlying disease, clinical presentation, laboratory findings, the type of 
treatment and outcome. 

Results: There were 37 patients. Age ranged from 6 months to 74 years. 
There were 2} men and 16 women. The underlying disease diagnoses 
were aplastic anemia in eight patients, solid tumour in 12, multiple 
myeloma in four, drug-induced agranulocytosis in four, polymyositis one, 
bone marrow transplantation one, human immunodeficiency virus mfec- 
tion three, cyclic neutropenia two, and in two patients no cause was 
found. Most patients presented abdominal pain, diarrhoea and fever, with 
[6 of them showing signs of peritoneal irntation. The treatment was sur- 
gical in 19 patients and non-surgical in 12, with no information available 
in six, Most patients operated were due to the suspicion of a perforated 
viscus. The outcome was recovery in 10 patients in the surgical group and 
seven in the non-surgical group, nine patients died in the surgical group. 
meanwhile six died in the non-surgical group. 

Conclusions: With the greater use of aggressive chemotherapy is likely to 
be encountered more frequently. No obvious superiority of medical or sur- 
gical treatment. In patients who need surgery, neutropenia should not be a 
contraindication, 


Laparotomy in treatment of intraabdominal abscesses 


M. Smietanski, M.I. Pirski, M. Lukianski and T. Draczkowski 
l Department of Surgery, Medical University of Gdansk, Debinki 
7, 80-211, Gdańsk 


Aim: Evaluation of repeated laparotomy im selected cases of intra- 
abdominal abscesses. 
Material and methods: During the years 1992-1997, 34 patients with large 
intraabdominal abscesses were treated by repeated laparotomy. The causes 
of intraabdominal abscesses were: complications after intraabdominal 
surgery (19 cases), peritonitis as an effect of digestive tract (five cases) or 
biliary (two cases) perforation, periappendicular abscesses (two cases), 
infected pancreatic cyst (three), unknown etiology (three). In all cases sep- 
tic core body temperature was present, in eight patients increasing multior- 
gan failure symptoms were present. Abscesses were confirmed by USG in 
34 cases (100 per cent), by CT scans in 14 patients (41 per cent). 

Results: Repeated laparotomy was carried out 2-10 times in one patient 
(average four). Fourteen hospital deaths were noted (41 per cent) due to mul- 
torgan failure. In further 10 patients (30 per cent) complications occurred. 
These were: jejunal and colic fistulas (eight), and mechanical Heus (two), 
The remainder of the patients left the hospital in good condition. Follow-up 
pernod without recurrence ranged from 3 months to 4-5 years. 

Conclusions: Repeated laparotomy in cases of large intraabdominal 
abscesses is an effective method of treatment allowing constant control of 
the process and proper access in cases of complications. 
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Empyema thoracis: a continuous challenge 


K. Athanassiadi, G. Kalavrouziotis, A. Loutsidis, I, Bellenis and 
N. Exarchos Department of Thoracic and Vascular Surgery, 
‘Evangelismos’ General Hospital, 34A Konstantinoupoleosstr., 
15562 Cholargos. Athens, Greece 


Aim: Although empyema thoracis (ET) has been known since the times of 
Hippocrates, who first described its diagnosis and clinical course. it still 
persists as a serious thoracic infection, often associated with unacceptably 
high morbidity and mortality. The present study evaluates the manage- 
ment of 200 consecutive patients with ET treated in our department 
during the recent 10 vear period. 

Patients and methods: There were 136 male (68 per cent) and 64 female 
(32 per cent), aged 71-86 (mean: 51) years. Causes of ET were (post- 
surgical ETs excludec): pneumonia (63-5 per cent), tuberculosis (11-5 per 
cent). traumatic hemethorax (6 per cent), ruptured hydatid eyst {5-5 per 
cent), iatrogenic esophageal rupture (2-5 per cent), various (11 per cent). 


Diagnosis was based on clinical. radiological and pleural fluid culture 
findings. 


Results: Gur patients were divided into groups: group A with acute ET 
(n=O? 48-5 per cents and group B with chronic ET (2=103. 51-5 per 
cent). Tube thoracostomy drainage (TS) was performed in all patients, 
Forty-four (45.3 per cent) patients of group A and 23 (223 per cent) of 
group B were successfully treated with TS alone. The rest, 133 patients, 
were submitted to thoracotomy (TT): lung decortication. Eloesser proced- 
ure, modified thoracoplasty, segmentectomy., lobectomy or combination of 
them. Mortality rates were 4-4 per cent in patients treated with TS and 8-2 
per cent in those submitted to TT. 

Conclusion: Complete drainage and full lung expansion by TS with suc- 
tion are essential in the management of ET. If these conditions are not 
achieved operation should not be delayed. 


Surgical treatment of bronchiectasis (early and late results) 


V. Colanceski and R. Colanceski Thoracic Surgery Department, 
Surgical Clinic, Medical Faculty, University of ‘St. Ciril and 
Methodius’, Skopje. Fyrom 


Eighty-six surgically weated patients with bronchectasis (49 female and 37 
mule) have been investigated and long-term results assessed by subse- 
quent medical evaluation. Fifty-one cases were children and 14 adoles- 
cents. while 21 patierts were adults. 

in 39 patients bronchiectasis were sequels of acute bronchopathy in 
childhood. 25 with persistent or recurrent bronchopneumonia, eight cases 
of inhalated foreign bodies, 1] underwent surgical resection, with severe 
bieeding. two cases with surgical resection of localized bronchiectasis 
were considered in hepoglobulinanemic patients with persistent localized 
suppuration and symptoms refractory to medical treatment and one patient 
having had left lower lobectomy for bronchiectasis and athelectasis due to 
a double aortic arch, 

The mapping of anatomic extension of the lesions was performed by 
bronchography and CT. Selection for surgery included patients having had 
cough productive sputum, refractory to medical therapy. recurrent epi- 
sodes of pneumonitis and recurrent major haemoptysis, 

Fifty-seven lobectomies (eight bilobectomy — LLL+ML and 13 — LLL 
with lingulectomy, 23 segmentectomies (six — basal. four — lingulectomies 
and two - underwerm repeated surgical resection) and six pneumenec- 
tormes were performed. 

Morbidity was seep in nine cases (four atelectasis, three incomplete re- 
expansion and two small bronchial leak). Hospital death occurred in one 
patient. Postoperatively, the evaluated long-term results showed 72 per 
cemt of the patients were asymptomatic, 26 per cent improved and 2 per 
cent unchanged. H can be concluded that localized recurrent bronchiec- 
tasis refractory to medical treatment, before development of complica- 
tions, the surgical resection is limited to lobectomy or segmeniectomy and 
gives the most satisfactory results. At the stage of surgery. the compen- 
satory emphysema is prevented and the ability of lung expand, will be 
remained, 
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Thoracic affection in the course of abdominal hydatid disease 


A. Giiemes, R. Sousa, F. Burdio, J. Torcal, M.J. Palacios. 

R. Palach, 1. Gil and R. Lozano Department of Thoracic and 
General Surgery, University Hospital, Zaragoza, Av. San Júan 
Bosco 15, 50010, Zaragoza, Spain 


Introduction: Hydatid cyst. a form of echinococcosis. due to the devel- 
opment of hydatis of a tapeworm in the tissues, particularly of liver and 
lungs, in an endemic disease in our country. It is an extremely rare cause 
of hepatic tumours in the Western world but the most common cause of 
hepatic masses in Spain. Among the complications of hepatic hydatid cyst 
are infection, fistulas. rupture ete. Communication between the thorax and 
the abdomen is one of the less common but one of the most difficult to 
resolve. 

Patients and methods: A retrospective review (since 1980) of hydatid 
abdominal disease with thoracic affection, also called ‘hydatid hepatotho- 
racic transits” was carried out based on our experience of 468 patients suf- 
fering abdominal hydatid disease treated at our institution. Only 15 
patients fulfil the criteria of thoracic affection. We have evaluated the 
clinical findings, physiopathology of this complication, the surgical 
approach and complications. A distinction is made between this process 
and others such as a non communicating double hepatic and pulmonary 
cysts and pleural complications of hepatic hydatid cysts. 

Results: Thoracic pain was the most frequent presenting symptom (71 per 
cent) together with dyspnoea (50 per cent). Other less frequent symptoms 
were bilioptisis in two cases (14-2 per cent), and voniuing in three cases 
(21-4 per cent), There were no clear cases of jaundice but one case pre- 
sented with subicteria. There were also only two patients (14-2 per cent) 
with septic syndrome and finally, approximately 50 per cent of the cases 
presented with pain in the right hypochondria. 

CT scan was used in most of the patients confirming thoracic affection 

in all the cases. but MRI is the current investigation having the same 
accuracy as CT scan. Thoracotomy was the preferred approach in nine 
cases and radical surgery, totally completed cystectomy, was accom- 
plished in only five cases. Morbidity was 66 per cent (pleural effusions, 
wound infection etc.) and one patient died on the second postoperative 
day from respiratory distress. Average time spent in the hospital was 38 
days (range seven to 62). 
Comments: Morbidity rate was high, as most of the complications were 
early in our series. when the less radical techniques were used, radical 
techniques to treat the liver cyst (almost complete removal of the pericyst 
layer) and abdominal approach should be used in order to avoid compli- 
cations. Only surgeons experienced in the treatment of both hepatic and 
thoracic diseases and also in the treatment of hydatid disease should 
obtain the best results. 


Pulmonary seeding from iliac bone echinococcosis 


A. Giiemes, R. Sousa, I. Gil, R. Palacín, F. Burdío. J. Torcal and 
R. Lozano Department of General and Thoracic SUrgerYy, 
University Hospital, Zaragoza, Av. San Juan Bosco 15, 50010. 
Zaragoza, Spain 


Background: Pulmonary seeding is an infrequent complication of 
abdominal echinococcosis. The liver is the most common location of 
hydatid cysts, other abdominal organs reached less than 20 per cent of 
the total. The lung is affected when the scolex is able to pass through 
the liver filter to the vena cava. Facing a pulmonary hydatidosis we 
must take into account an accompanying liver affection, which occurs 
in more than 80 per cent. Pulmonary seeding (growing of multiple 
cysts m both lungs) used to be caused by a ruptured myocardial or hep- 
atic cyst. Seeding from a unique bone location is a rare condition not 
reported to date. 

Aim: We present a unique case of pulmonary hydatid seeding from a 
bone located hydatidosis in a patient who was diagnosed two years 
before of right iliac bone cysts. No other location of hydatid cysts were 


found. 
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Clinical report: He was a 58 year old patient with no other pathological 
conditions. He was diagnosed nine years before with iliac bene hydati- 
dosis and had undergone multiple surgical procedures to treat the disease. 
He complained of cough and thoracic pain two months before presenta- 
tion, a chest X-ray showed multiple nodules | to 3cm in both lungs. 
Pelvic X-ray showed an almost complete destruction of right ilac caused 
by the previous surgeries. but the hydatid disease was stable at this 
moment, CT-scan findings were multiple pulmonary masses, we did not 
find any abdominal er myocardial pathological condition. An open chest 
biopsy confirmed the suspicion of pulmonary hydatid seeding. 
Haemaglutination was positive for hydatid antigens (1/20480). Due to the 
massive lung infection surgery was discarded and Albendazole was 
started, the patient is asymptomatic at this moment and the number and 
size of the cysts is stable. 

Comments: It is well known that pulmonary hydatid seeding can occur 
from ruptured cyst of the liver, from other abdominal organs, the heart 
and even from the soft tissue but it has not been reported the bone loca- 
tion as a primary site of lungs seeding. The bones are affected in less 
than 0-5 per cent of the total location of hydatid cysts which makes this 
complication so exceptional. Treatment should not differ from the usu- 
ally recommended, in this case the massive affection of the lungs pre- 
vented any surgical procedure. We used Albendazole as the unique ther- 


apy reserving pulmonary transplantation in case of massive growing of 


the cysts. 


Isolated lung perfusion with melphalan for the treatment of 
metastatic pulmonary carcinoma 


J.M.H. Hendriks, P.E.Y. Van Schil, A.A.T. Van Oosterom, 
P.J.K. Kuppen, P. Lauwers, E. Van Marck and E. Eyskens 
University Hospital Antwerp, Department of Surgery, 
Wilrijkstraat 10, 2650 Edegem, Belgium 


Aim: Currently, overall five-year survival for pulmonary metastases is 
low while systemic chemotherapy provides little benefit. Isolated left lung 
perfusion ([LuP) with melphalan for pulmonary metastatic adenocarci- 
noma in the WAG rat was studied. 

Materia! and methods: On day 0. 35 WAG rats (+250 grams} were 
injected with 2-0xIGE6 CCS31S cells intravenously (iv). On day 7. rats 
underwent sham thoractomy; received 0-3 or I mg melphalan (MN) intra- 
venously (iv): or left [LuP with buffered hespan (BH), MN 0-5 mg or 
[-O mg. On day 14, the number of pulmonary metastases were assessed by 
the method of Wexler. Tumour size was scored between I+ (small) and 
4+ (large). Staustical analysis was performed with ANOVA and Student's 
f-test. 

Results: Ail rats survived [LuP. The number of left lung lesions 
decreased significantly in the [LuP-treated animals with MN compared to 
controls (see table). MN iv in a dose of 1 mg showed a bilateral decrease 
of pulmonary metastases whereas the group receiving 0-5 mg demon- 
strated no effect. 





Number of Number of 
lesions m lesions in 
Group right lung Score left lung Score 
1. Sham thoracotomy (#=6) 200 4+ 200 d+ 
2. BH HaP (n=5} 174458 34 171465 34 
3, MN 0-3 mg iv (n=7)- 200 4+ 200 44 
4. MN 0-Sme [LuP (=3) 200 2+ 28216" | + 
5. MN Omg tv (n=6) | 48433 2+ 27+16 2+ 
6. MN Omg [LuP (r=6) 200 3+ 16+10* |+ 





(200=200 nodules or more) (*:P<0-01 compared to the non-treated right lung and 
control animals) 


Conclusions: [LuP with MN is well-tolerated at a dose up to | mg. and 
decreased the number of metastatic pulmonary nodules significantly for 
all doses. Melphalan can be considered an effective agent for [LuP of 
metastatic carcinoma, 


Rr L Sure. Vol gS. Sunni. 2. July 1998 


Thoracic Surgery 


Localized benign fibrous tumours of the pleura: prognostic 
factors 


M. Indinnimeo, C. Cicchini, M.R. Limiti, A. Stazi, C. Ghini, 

P. Gozzo and S, tti Brozze First Department of Surgery, 
University of Rome, ‘La Sapienza’, via del Policlinico 155, 00161 
Rome, Italy 


Localized fibrous tumours of the pleura, previously classified as ocal- 
ized mesotheliomas, either benign or malignant. originate from a 
noncommitted cell in the areolar tissue. The nature is established most 
often at the time of thoracotomy and subsequent histologic examination. 
Recurrences of even completely excised malignant lesion and sometimes 
also of benign lesion do occur as local relapse or blood-borne 
metasases. Five year survival in recurrent disease is poor, We present 10 
cases of localized benign fibrous tumours submitted to surgical resection 
between 1987-1996. Mean follow-up was 41-5 months (23-60). In each 
one we detected the CD31 and Ki67 values by immunchistochemistry, 
CD31 is an endothelial cells antigen: its value indicates the vessel's 
density. Ki67 antibody is directed against a nuclear antigen only 
expressed in proliferating cells. Only three cases (30 per cent) stained 
strongly either for CD31 (>185 vessels/mm*) and Ki67 (>40 per cent): 
one of them showed bilateral pulmonary metastases and died at 26 
months after surgery, one patient showed bone metastases and died at 
four months after surgery, the other patient is alive and disease-free at 
one year after surgery. The other seven patients are alive and disease- 
free. These data seem to suggest that CD31 and Ki67 values could be 
considered prognostic factors in the evaluation of the localized ‘benign’ 
fibrous tumours of the pleura, but this must be confirmed in larger stud- 
ies. If these data are confirmed it will be necessary to consider localized 
benign fibrous tumours with high Ki67 score and CD31 value in an 
intensive follow-up programme. 


Value of thymectomy for myasthenia gravis 


S. Kollar, S. Sz. Kiss and Sz. Szentkereszty University Medical 
Schoal of Debrecen, 2nd Department of Surgery, 4004 Debrecen, 
PO Box 12, Hungary 


Myasthenia gravis is an autoimmune disorder that affects the postsynaptic 
acetylcholine receptor of voluntary muscle. The aim of this study is to 
analyse the value of thymectomy in the treatment of myasthenia gravis in 
102 patients operated on between 1981-1995. 

The female to male ratio was 3-2 to 1. Their average age was 28-7 
years, ranging from ll to 63 years. After myasthenia gravis had been 
diagnosed, most patients 64 (62 per cent) underwent thymectomy within a 
year, 

For the preoperative staging the modified Osserman classification was 
used. Stage I 4 (3-9 per cent), Stage Ha 31 (30-4 per cent), Stage Hb 49 
(48-1 per cent), Stage IHI 18 (17-6 per cent). If there is no improvement 
with medical treatment within a year, we perform thymectomy even in 
Stage L Complete removal of the thymus is the logical goal of surgical 
treatment, that is the reason why we use median sternotomy as an opera- 
tive technique. Operative mortality did not occur. 

Histological types of the removed thymus gland are thymic hyper- 
plasia in one half of the cases, thymic persistency m one third of the 
cases. thymoma in 14 cases. The mean follow-up period was 72 
months. Postoperative results were evaluated with Jaretzki classification 
as follows: remission 36 (35-3 per cent), asymptomatic 39 (38-2 per 
cent), improved 11 (10-8 per cent), unchanged 4 (3-9 per cent), worse 2 
(1-9 per cent), died 10 (9-8 per cent). The mean wet weight of the 
removed thymus glands was 20-3 g. There was no relationship between 
the weight of the thymus glands and the severity of diseases and post- 
operative results. Randomized studies demonstrate that the results of 
thymectomy are better than those of medical treatment, although the 
role of the thymus in the pathogenesis of the disease is not completely 
understood. 
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Sarcomatoid carcinomas of the lung: an uncommon tumour 


E. Koletsis, $. Moraitis, P. Staylas and M. Douzinas 
Cardiothoracic Surgery Department, Naval and Veterans 
Hospital of Athens, Greece 


latroduction: Sarcoraatoid carcinomas (SC) of the lung. although rare in 
apsolute sense (0-2-1 per cent). represent the most common malignancies 
om the airway that exhibit a composition by spindle or pleomorphic 
tumour cells, As such, there were many erroneous reports of true sarco- 
mas made before the advent of adjunctive pathologic screening including 
immunohistological and ultrastructural analysis. 

Material and metheds: Since 1990, two patients (one man and one 
woman. 34 and 62 vears old respectively), were hospitalized with the 
diagnosis of a lung mass. Both had a history of heavy cigarette smoking 
and they were presented with cough, hacmoptysis, chest pain and diar- 
rhoea in one case. Chest X-ray showed a single discrete mass. well 
circumscribed, one in right upper lobe and next in jeft lower lobe. Both 
patients had complete preoperative staging with CT-scans. tumour mark- 
ems. and FNA cytolegic studies which revealed non small cells lung 
cancer, 


collagen type IV) and ultrastructural analysis (presence of junctional com- 


Conclusions: Despite their anaplastic character. most pulmonary SCs are 
deemed resectable using the criteria established by the American Joint 
Commitee on Cancer However, the overall prognosis is grim. Adjunctive 
irradiation and chemotherapy have been used. but. in general, these mea- 
sures have had lite beneficial effect. Improved recognition of such neo- 
plasms should result in more specific and effective treatments for 
epithelial and mesenchymal malignancies of the airway. 


Surgical treatment of pleural empyema: preferred methods 
today 


T. Laisaar, A. Ives. S. Suba and T. Vooder Department of 
Dhioracic Surgery, Tartu University Lung Hospital, Riia str. 167. 
EE2400 Tartu, Estenia 


Aim: To analyse surgical treatment of pleural empyema and clotted 
haemothorax in our hospital. 


etal pleurectomy. 

Results: Three cases of mortality occurred after operating On patients 
with postthoracotomy pleural empyema (20 per cent), others recovered 
Without major complications. During mean follow-up period of 148 
months one recurrence of brochopleural fistula occurred and one patient 


Poster Presentations 


died two months after the operation. VATS debridement was effective in 
nine patients (90 per cent), one patient needed thoracotomy and lower 
lobectomy due to Jung abscess. All patients managed by decortication 
recovered without complications. During mean follow-up period of 17-8 
months no mortality or recurrence of empyema occurred. 

Conclusion: Early pleural empyemas can be effectively treated by VATS 
and organizational stage empyemas by decortication, Preferred treatment 
method for postpneumonectomy empyema is omentoplasty. 


Role of subcarenai lymphadenectomy in peripheral T1-T2 lung 
carcinoma of upper right lobe 


G. Liguori, M. Cortale, *A. Balani, G. Masullo, *C. Simeth, 

C. Dapas and M. Maffessanti Divisione di Chirurgia Toracica, 
Ospedale di Cattinara, Strada di Fiume, Trieste. Italy. 

“Istituto di Clinica Chirugica, Università degli Studi di Trieste 


According to Tsuchiya (1997) dissection of subcarenal nodes is unneces- 
sary in peripheral non-small cell carcinoma both because of the very low 
involvement of these stations and the poor prognosis of these patients. In 
order to verify this statement we analysed our series of 70 upper right 
lobectomies for peripheral T1-T2 carcinoma histologically thus divided: 
2? (38-6 per cent) squamous cell, 26 (37-1 per cent} adenocarcinoma, 13 
(18-6 per cent) undifferentiated, three (43 per cent) bronchioloalveolar 
and one (1-4 per cent) carcinosarcoma. We also defined mediastinal nodal 
metastasis without lobar and/or hilar involvement as “skip metastasis’ 
classifying them as single and multilevel metastasis. We observed 17 
mediastinal metastasis (11 single level skip metastasis and six non skip 
metastasis). Metastasis of the subcarenal nodes were present in four 
patients. 5-7 per cent of the cases (one single skip metastasis and three 
non skip metastasis). In two patients the histological type was undifferen- 
uated carcinoma and in the other two spindle cell carcinoma. Of the four 
patients one died 1] months after surgery while the other three are stil] 
alive at 5. 10, and 12 months. As Tsuchiya (1997) we also observed a 
low incidence of subcarenal metastasis (4 per cent and 3-7 per cent 
respectively), However, in our opinion a complete mediastinal dissection 
is sull a necessary procedure in intraoperative staging of peripheral T] 
lung cancer, 


Surgical treatment of mediastinal lymphangiomas (ML) in 
children 


V. Michatlova, R. Drebov, Tz. Boshnakova and I. Jotov 
Department of Pediatric Thoracic Surgery, Medical Uni versity, 
Emergency Medical Institute, Pirogov Sofia 1606, Bulgaria 


For a period of I8 vears (1981-1997) we operated on seven children with 
ML. The age of the patients ranged from one to six years (ive girls and 
two boys). Five of them were with clinical signs of enlarging tumour 
mass in the neck, three had dyspnea and one was with deformity and 
venous congestion in the cervical region. All patients underwent complete 
clinical examination including conventional X-ray, sonography. angio- 
graphy, bronchoscopy, bronchography and computertomography. In two 
children the tumour was found in the mediastinum and in five was located 
in the mediastinal and cervical region. The X-ray examination revealed 
tumour mass in the superior mediastinum. in five cases with homo- 
geneous, in one child with inhomogenous and in one case — with 
hydroaeric level. The sonography and computertomography showed the 
exact localization. size, structure and the relation of the tumour with the 
adjacent organs. In two cases the tumour had caused compression and 
heavy dyspnea. Puncture of cervical lymphangioma and traheostomy were 
undertaken. All children were operated on — total extirpation of the 
tumour mass was performed, When the lesions were not well encapsulated 
the removal was a bit difficult. Two postoperative complications were 
observed hylothorax and phlebectasis of superior vena cava. 
Morphologically the surgical specimens were composed of cavernous 
lymphatic spaces and the findings were consistent with cystic hygroma. 
The cystic structures were lined by endothelial cells and separated by a 
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scant intervening connective tissue stroma. There was no well formed 
capsule. 

Conclusion: ML. although histologically benign, tend to increase in size 
both by collection of fluid and budding of pre-existing spaces, In this 
manner they compress the vital mediastinal structures. may cause serious 
clinical problems and: need surgical treatment. Total extirpation should be 
performed to prevent recurrence. 


Role of video-assisted thoracic surgery (VATS) in the treatment 
of primary empyema thoracis (PET) 


T.F. Molnar, I. Benkö and O.P. Horvath Department of 
Thoracic Surgery, First Clinic of Surgery, University Medical 
School of Pécs, Hungary, H-7643, Pécs 


Aim: A retrospective: study was performed to evaluate the value of VATS 
technique in PET. Primary empyema was defined as intrapleural inflam- 
matory process requiring evacuation without previous surgical or other 
traumatizing event in the field. 

Material and methods: Thirty-one consecutive cases of PET were anal- 
ysed. The phase of the empyema was categorized according to Moores. In 
18/31 cases positive anamnesis with correct timing was found. In 13/3] 
cases ultrasonography with or without CT confirmed the stage of the PET. 
Thirty-one VATS were performed using the standard technique. 

Results: Successful (ao further surgery was needed) VATS procedure was 
performed in 9/10 cases in phase one PET (anamnesis under four weeks), 
8/12 fibrinopurulent cases were solved with VATS alone (history up to 
6/52). Only two out of the nine phase three were coped with VATS ye 
Conclusion: VATS seems to be the proper method of choice in PET |i 
phase one and two (history less than 6/52). It is suitable for: i. evacua- 
tion, debridement: 2. _ phase- staging, checking: 3. reconnaisance: fistula? 
VATS should be avoided i in late phase (organizing) PET (history over six 
weeks), 


DNA ploidy as a prognostic marker in completely resected 
non-small cell lung cancer 


J.M. Mugiierza, J.A.L. Asenjo, M. Diez, A. Gómez, A. Torres. 
J. Granell, F. Noguerales and J.L. Balibrea Servicio de Cirugia 
General, Hospitales Clinico y Principe de Asturias, Carretera 
Alcalá-Meco S/N, 28805 Alcalá de Henares, Madrid, Spain 


Background: DNA content has been proposed as an indicator of outcome 
in several neoplasms and may reflect its biological behaviour. In the cur- 
rent study, the prognostic information provided by flow cytometric DNA 
analysis in patients with non-small cell hing cancer was assessed. 
Metheds: Flow cytometric DNA analysis was performed prospectively in 
114 consecutive patients with non-small cell lung cancer submitted to 
surgery with curative intent. The influence of ploidy on the postoperative 
outcome was studied by both, a univariate and a multivariate analysis per- 
formed with Cox's proportional hazards regression model. 

Results: Aneuploidy was found in 67 patients (59 per cent). Overall 36 
month survival was 65 per cent for the euploid group and 30 per cent for 
the aneuploid group (P=0-002). If only stage [ is considered. the 36-month 
survival rate was 72 per cent for patients with diploid tumours and 34 per 
cent for those with aneuploid tumours (P=0-007), Performing multivariate 
analysis adjusted for TNM stage and histologic type. bearers of ane uploid 
tumours exhibited higher risk of relapse (hazard ce 2-65: CL 9S per cent 
1-3—4-66, P=0-004) and death (hazard ratio 2-17; CI 95 per cent 
1-08-4.39; P=0-032). 

Conclusions: DNA ploidy is an independent prognostic factor of survival 
and tumour relapse in completely resected non-small cell Jung cancer. The 
authors suggest that DNA ploidy could be a useful parameter in any 
future multifactorial analysis of outcome in such tumours. 
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Laser bronchoscopy and stenting: a four year experience 


F. Venuta University of Rome ‘La Sapienza’, Department of 
Thoracic Surgery, Policlinico Umberto 1, Rome, italy 


Operative endoscopy of the airway is considered an effective procedure in 
most departments of thoracic surgery. Between 1993 and 1997 we per- 
formed 254 resections within the airway (244 with Nd:YAG Laser) in 200 
pauents. Thirty-four resections were performed with the flexible broncho- 
scope under local anesthesia and 220 with the rigid tube under deep seda- 
tion: 21 were performed in emergency. Twenty-three Gece had postintu- 
bation tracheal strictures (33 treatments, 21 stents) and 133 (155 dees 
41 stents) had malignant lesions (trachea 27, right main bronchus 32. left 
main bronchus 41, carina four, truncus intermedius 17, left upper lobe six, 
right upper lobe two, left lower lobe five). Tracheal, laryngeal and bronchial 
granulations were present in 21, two and four patients respectively. Other 
lesions were present in 18 patients (anastomotic stenosis after bronchial 
sleeve resection or lung transplantation in seven and four patients respec- 
tively) (3| treatments, 12 stents). Major complications during laser resection 
were bleeding (five), hypoxia (two), and arrhytmia (two). Two patients died 
within 24 hours after the procedure performed in emergency. The airway 
calibre was improved in 100 per cent of patients with benign lesions and 83 
per cent of patients with malignancy. In the latter group patency of the tra- 
chea, main stem bronchi and truncus intermedius was improved better than 
lobar bronchi. All patients with malignancy underwent chemo-radiotherapy 
without respiratory distress: in the group of patients with malignant lesions 
survival was significantly better when a complete resection was performed. 
In conclusion, Laser resection is a safe and effective means of releasing air- 
way obstructions. Complications and mortality are minimal. Completion 
therapy in patients with malignant tumours can be performed without respi- 
ratory distress. 


Thymectomy for myasthenia gravis: prognostic factors and long 
term follow-up 


F. Venuta, E.A. Rendina, T. De Giacomo, A.M. Ciccone, G. Della 
Rocca, G. Antonini, E. Guarino, C. Ricci and G.F. Coloni 
University of Rome ‘La Sapienza’, Department of Thoracic 
Surgery, Policlinico Umberto I, Rome, Italy 


Thymectomy is considered a useful therapeutic option for patients with 
Myasthenia Gravis (MG). We reviewed our 25-year experience with this 
procedure with respect to long term outcome and analysis of prognostic 
factors. Between 1970 and 1996 we performed 218 thymectomies for 
MG. Fifteen patients were lost to follow-up; the remaining 203 (126 
females and 77 males; mean age 36-2 years) form the object of our study, 
Fifty-six patients (27-6 per cent) had a thymoma. MG was graded accord- 
ing to the Osserman classification: 50 stage I (24-6 per cent), 79 stage TIA 
(39 per cent), 48 stage IIB (23-6 per cent), 20 stage IH (9-9 per cent) and 
six stage IV (3 per cent). Mean duration of symptoms before the opera- 
tion was 11-9 months (0-53-42 months). AH thymectomies for thymoma 
were performed through a median sternotomy: 46 thymectomies for non 
thymomatous myasthenia were performed through a standard cervicotomy 
and the other 101 procedures were performed through a partial upper ster- 
nal — splitting incision: with this approach the resection could be extended 
to all the perithymic mediastinal fat tissue. Operative mortality was 0-99 
per cent (two patients). Mean hospital stay was 6-4 days (7-9 days before 
1980 and 4-8 after 1980). After a mean follow-up of 119 months (six to 
324 months) 67 per cent of all patients improved their clinical status (21 
per cent without medications and asymptomatic; 46 per cent with reduc- 
tion of medications and clinically improved by at least one stage of the 
Osserman classification}. Favourable prognostic factors were lower stage 
of myasthenia, absence of thymoma, younger age and short duration of 
the disease. Thymectomy was effective also in patients with ocular myas- 
thenia gravis. Thymectomy presents minimal morbidity and is effective in 
the management of patients with mysthenia gravis at all stages of the 
disease. Patients with thymoma present a less favourable outcome. 
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Does the patient consider it satisfactory to undergo abdominal 
wall surgery under local anaesthesia and hospital admission less 
than 24 hours? 


F. Alba. J. Granados. P. Rioja, R. Bonet, J. Briceño, J. Gomez, 
G. Solorzano, P. Lopez Cillero and C. Pera Surgery Department 
of Reina Sofia Hospital, Córdoba, H.U. Reina Sofia, Av 
Menendez Pidal, s/n 14004 Cordoba, Spain 


Introduction: Early discharge units are becoming more and more estab- 
lished and so is surgery under local anaesthesia. especially for abdominal 
wall pathology. Therefore it is necessary to assess the results obtained by 
this type of unit. 


Objective: The objective of the following study is to assess the degree of 


satisfaction of patients that have undergone hernioplasty and hernio- 
rhaphies under local anaesthesia and early discharge in our abdominal 
wall unit. 

Methods: We have carried out a retrospective study of a descriptive kind 
in our series of 219 patients that have undergone hernioplasty and 
herniorhaphies under jocal anaesthesia and admission under 24 hours (53 
umbilical hernias, 74 inguinal hernias, 48 crural hernias, 22 incisional 
hernias. and 13 epigastric hernias). Every one of these patients was oper- 
ated on under local araesthesia staying in hospital less than 12 hours (one 


night in hospital). We have polled these patients on the telephone (each of 


them monitored for 33 months). The questionnaire was drawn up on the 
basis of the most frequent questions made by the patients in checkups. 
We have evaluated pain during and after the operation (using a degree 
scale}, the number and period of usage of painkillers after the operation, 
the mosi frequent concern on admission and discharge, the choice of this 
technique in case at a aso ae es at home, ine m 


consultation aft ter di ae 
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per gene fel little or no pain ae the operation, 33 patients ( 5. Jii per 
cent) were in much pain and 20 patients (9-32 per cent) felt some pain. 
Forty-two per cent of f the patients (87) needed painkillers at home for an 
average of four days. une of the patients had to return to hospital after 
discharge. although 16 per cent (35 patients) consulted their physician in 
connection with symptoms related to undergone surgery. One hundred and 
fifty-five patients (73-8 per cent) would recommend this type of surgery 
to an acquaintance. Hf they were to undergo surgery in a private hospital, 
71-42 per cent (150 patients) would be operated on under local anaes- 
thesia at egual price. this percentage would increase 8-3 per cent (167 
patients in all) if the operations under local anaesthesia were more eco- 
nomical. The most frequent complication or discomfort at home was tight- 
ness in the surgical wound, 85-71 per cent (180 patients). The utmost con- 
cern on dischar ge was the opening of the skin suture, about 68 per cent 
(143 patients). and or admission the fact of being discharged within 24 
hours. 33-3 per cent (70 patients), and the fear of relapse, 41-42 per cent 
(87 porroi): The average time of incorporation to social life was 9-3 
days and to work 25-3 days. 

Conclusion: Discharge within 24 hours seems to be safe (no new admis- 
sion), the method is well tolerated {83 per cent would undergo surgery 
under local anaesthesia with discharge within 24 hours again), As it can 
be seen the time on siek leave is long but the incorporation into social life 
is short. 


Massive incisional hernia: surgical technique in the laparescopic 
way 


M.A. Carbajo, J.C. Martin, J.I. Blanco, C. Cuesta and C. Vaquero 
Department of Surgery, Medina del Campo Hospital, 47400 
Medina del Campo | Valladolid}, Spain 


Aim: We report the experience achieved in the treatment of the primary 
and postsurgical massive hernias the laparoscopic way. 

Methods: A group of 30 patients with massive incisive and ventral her- 
nias from different aetiology have been operated on the laparoscopic way 








in the years 1994-1996. The average postoperative follow-up was two 
years. The average number of wall ‘defects was two each patients (1-6) 
and the surface to cover was 140cm? mean (80-275). We used three gate- 
ways for access. The defect was treated with a PTFE Dual Mesh ‘with 
these measures 19 x 15cm and 10 x 15cm. Some technical modifications 
have been produced in the evolution of treatment of the mesh fixing. The 
external knot and the articulated endostapler have given way to a total 
internal fixing with helicoidal clamped (Tacker). 

Results: The average surgical time was 90 minutes, including three chole- 
eystectomies, the release of adhesions and intestinal incarceration. There 
were no intraoperative complications or conversion to open. No hernia 
recurrences occurred. The average of postoperative hospital stay was 2.2 
days. 

Conclusions: The laparoscopic way avoids large incisions, drainage, sero- 
mas and postoperatory infections. It also shortens the hospital stay and 
shows obvious advantages to classic surgery. 


Pseudotumorous reaction of giant cells: report of five cases 


J, Comajuncosas, M. Armengol, I. De Torres. M.A. Arbós, 
J.M. Ferrando, P. Huguet, J. Vidal, S. Schwartz and J. Olsina 
Department of Surgery and Pathology, C. d'Investigacions en 
BiBM, H. Vall d'Hebron, P. Vall d'Hebron 119, 08035 
Barcelona. Spain 


Aim: To report and compare five cases of pseudotumorous reaction of 
giant cells and to discard polypropylene mesh as being responsible for this 
reaction. 

Materials and methods: From 1991 to 1996 five patients with a pseudo- 
tumorous reaction of giant cells of abdominal wall underwent surgery. 
Three (60 per cent) were women and two (40 per cent) men, all of them 
have been operated previously and pseudotumorous reaction appeared in 
the surgical zone. The previous surgical procedures were: lipectomy in 
three cases, inguinal herniorraphy (Shouldice’s procedure) in one case and 
repair of a ventral hernia reinforced with polypropylene prosthesis in the 
other case. All cases underwent large dissections. All patients underwent 
surgery to resect the lesion and different procedures were employed to 
repair the abdominal wall. All lesions were histologically evaluated with 
classic techniques and with electronic microscopy and polarized light. 
Results: Histological evaluation of these pseudotumorous reactions showed 
a fibrotic wall with granulation tissue. dense collagen fibrosis and foreign 
body granuloma in all cases. Presence of collagen fibrosis and pseudotu- 
morous reaction of giant cells with variegated cells is the reason that this 
reaction was wrongly called giant cell sarcoma not many years ago. 
Conclusions: The histological analysis of all the cases reported did not 
show any difference between the four cases without mesh and the one 
with it. In all cases previous surgery was very traumatic with large dis- 
section areas and we thought that this factor summed to an insufficient 
postoperative drainage of the zone and a possible own phenotypic fibrotic 
reaction of the patient are the responsibles of the pseudotumorous reac- 
tion. We conclude that polypropylene mesh is not responsible for this 
reaction. 


Opinion of the patient vs that of surgeon on the hernia-repair 
with local anesthesia 


B. de Andres. J. Glez-de-Zarate, R.A. de Andres, 

J. Beltran de Heredia, M.E. Revuelta and J.C. Alvarez 
Departamento de Cirugia, Facultad de Medicina, Universidad de 
Valladolid, c/Ramon y Cajal no.7 Valladolid, 47005, Spain 


Aim: To compare the patient's vs surgeon's opinion after inguinal hernia 
repair under local anesthesia and mild sedation. 

Materials and methods: Following institutional ethics committee 
approval from University Hospital of Valladolid and informed consent 
from patients, we have studied 278 patients (245 males and 33 females) 
from March 1997 to December 1997, mean age was 50-5 years (range 
15~87) undergoing hernia-repair under local anesthesia with mild seda- 
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tion. No patient had systemic disease or received medication. The local 
anesthetic technique used was the infiltration of the operative site with 
20m! Mepivacain 2 per cent dissolved in 60 ml saline solution 0-9 per 
cent and | ml sodium bicarbonate Im., and the Major-abdomino-genital 
and Minor-abdomino-genital nerves blockade with 4 ml Mepivacain 2 2 per 
cent. The mild sedation was performed with Midazolam (0-01 mg/kg). 
alfentany! (1-5 microgr/kg) and atropine (0-3-0-5). All patients were 
monitored with pulseoximetry. ECG and blood control pressure. At the 
end of procedure, we asked the patient to grade the pain with a Visual 
Analogue Scale (VAS) and to the surgeon. your valoration about the qual- 
ity-state of patient during surgery (Good: 0-3. Regular: 4-6, Bad: 7-10. 








Results: 

tood Regular Bad 
Surgeon 219 (78-856) 43 16-1%) 14 (5-9%) 
Patient 252 (90-6%) ZED Sy SIER} 





P<0-05 (77 test). 


Conclusions: We have found in our study that the patients evaluation 
about the procedure is much better than the surgeon one. The reason can 
be due to the patient’s psychological aspects, to the midazolam's amnesic 
effect or to certain Gegree of patient's emotional desinhibition during the 
operation because of the mild sedation. We have very good results on 
patient's global evaluation about the procedure, that is why we recom- 
mend this technique, 


Surgical correction of troublesome and persistent postoperative 
hernias of the abdominal wall 


K. Dimitrova, L Ratchev and J. Rabtchev Russe, No. 56, Pleven 
S800, Bulgaria 


Introduction: Surgical correction of troublesome and persistent postoper- 
ative hernias of the abdominal wall continues to be a big problem due to 
the fact that yearly its frequency continues to increase. 

Materials and methods: In the last four years in the first surgical depart- 
ment of the Medical University Pleven, 107 patients with troublesome and 
persistent postoperative hernias of the abdominal wall were operated on. 
The patients had had gynecological operations, operations for acute pan- 
creatites. cholecystectomy, umbilical hernias etc. Some of the patients 
were operated two, three or more (up to seven) times. After undermining 
the hernial sac, debridement was performed after which inspection of the 
abdominal organs was done. Plastic surgery of the abdominal wall was 
then performed: correction with patients tissues — 57 patients. correction 
with BAPP — 27 and corrections with Mersilene — 23 patients, 
Conclusions: 1. The tendency in our series was to perform all corrections 
with patients tissues. 2. In patients with a lot of musculo-fascial defects. 
the use of synthetic materials reduces the rate of postoperative complica- 
tions ~ Mersiline, or Prolene, is recommended in these cases. 3. Antibiotic 
prophylactics in patients at risk of infection is mandatory. 


Use of the components separation method for closure of 
abdominal wall defects 


M. Geishauser, L. Kovacs and S. Schmied) Department of 
Plastic and Reconstructive Surgery, Klinikum rechts der tsar, 
University of Technology, Munich, Germany 


Closing large defects of the abdominal wall usually requires an en-bloc- 
mobilization of the remaining abdominal wall. In cases where this is not 
possible, pedicled or free flaps are used. Artificial materials like Prolene 
or Marlex mesh may also be applied. In the acute situation of a burst 
belly, the wound over the intestine may be allowed to granulate and later 
be covered by a split thickness graft. Since all these methods are static. 
they do not allow a full reconstruction of the dynamics of the abdominal 
wall. 

With the components separation method, the rectus muscles as well as 
the lateral musculature of the abdominal wall become available as local 
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flaps. Since innervation and perfusion will not be altered, the muscular 
function of the abdominal wall is preserved. A stable closure of the 
abdominal wall can be obtained, avoiding artificial material like Prolene 
or Marlex mesh, 

in contrast to the static methods mentioned above, the components sep- 
aration technique is dynamic, which reflects in a good postoperative func- 
tion of the abdominal wall as well as in a good long-term stability. A pre- 
requisite for the full use of this technique is that the lateral abdominal 
wall is intact, especially the internal oblique abdominal muscle. In cases 
where parts of the Jateral abdominal wall are not intact. this technique 
may be used segmentally combined with the use of artificial materials. 
The components separation method has proven an efficient and reliable 
technique for the closure of large abdominal wall defects. 


A comparison of two ‘tension free’ inguinal hernia repair 
methods ~ laparoscopic hernioplasty vs anterior mesh technique 


W. Gontarz, L. Wolański and K. Leksowski Department of 
General Surgery, Military Hospital, ul. Powstańców Warszawy 5, 
85-915 Bydgoszcz, Poland 


“Tension free’ hernioplasty is rapidly gaining worldwide acceptance. This 
report compares our results with laparoscopic hernia repair (LHR) vs 
anterior mesh technique according to Lichtenstein (AMT). 

From 01.96-03.97 112 patients (comprising 135 hernias) were investi 
gated in a randomized study; we performed 62 L HR and 73 AMT repairs. 
LHR group underwent transabdominal stapling of preperitonea al Prolene 
mesh. AMT group underwent open repair with ‘tension free’ Prolene 
mesh suturing. 

The median long-term results were evaluated based on clinical exami- 
nation six months (range 3-11) after the procedure. The patients were 
compared based on Nyhus classification, ASA risk scale and kind of 
repair. Postoperatively pain was scored in Prys-Roberts scale, it was sig- 
nificantly lower after LHR (P<0-001). We had to abandon LHR because 
of serious contraindications to general anesthesia in three cases, the other 
three cases needed conversion to open repair for technical reasons. In one 
case we had to remove a mesh a few weeks after AMT due to infection. 
There were three recurrences: two in LHR group, and one in AMT group. 

“Tension tree’ hernioplasty should be the procedure of choice in the 
inguinal hernia treatment. The results indicate that LHR is comparable to 
AMT procedure with respect to postoperative course and complications 
rate. LHR needs general anesthesia and is more difficult to perform but is 
better accepted by the patients than AMT repair. 


Rives technique under local anaesthesia for difficult inguinal 
hernia repair: preperitoneal prosthetic placement through the 
groin 


E.J. Grau Talens and F. Olives García Hospital ‘Verge del 
foro’, Mahon, Menorca, Spain. Calle Ciutadella, 25 07720 Es 
Castell, Menorca (Balearic Islands), Spain 


Introduction: 25 per cent of the primary hernias and almost all of the 
recurrent ones require the use of prosthesis. Various techniques have been 
described for inserting the prosthesis through anterior approach, but only 
Rives technique repairs all of the hermary orifices of the inguinal region. 
Method: We present the total repair of the muisculopectineal orifice, 
through anterior via, using polypropylene mesh, located in preperitoneal 
space under local anaesthesia. After sectioning superficial planes there 
follows cremaster section. internal spermatic fascia and the total freeing of 
the spermatic cord coming out from the properitoneal space. Hernias are 
identified and the inguinal region is examined. Fascia transversalis is 
opened up, revealing Cooper ligament and femoral ring. We prepare the 
polypropylene mesh (6 x HI cm) which is fixed medially on the posterior 
of the conjoint area. Follows the suture to the Cooper ligament, femoral 
fascia, internal inguinal ring, and transversus internal oblique muscles. 
The mesh stays posterior to the epigastric vessels and posterior wall. 
Results: This technique has been carried out on 132 occasions. Mean 
operation ume is 50 minutes; four wound infections; 92 patients followed- 
up more than two years without recurrences. 
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Conclusion: Altbough most of the hermas can be treated with techniques 
thet make use of natural tissues or caner ways to insert the 


only Rives technique repairs the actual defect and the prophylaxis of the 


other berniary onfices of the inguinal region through anterror approach 


Operative treatment of wide front abdominal wall defects 
combined with venter propendens 


I. Iliev, P. Kazandjiev, P. Krastanov, K. Kyossev, P. Mitev and 
M. Sirakov General Surgery Clinic, Military Medical Academy, 
Sofia, Bulgaria 


Nine patients with wide or with several front abdominal wall defects, 
combined with venter propendens, were operated in our clinic for a period 
of three years (1995-1997) These patients being of a ‘high risk’ group 
underwent thorough preoperative investigahons and preparation. Having 
in mnd the age of the patients, the co-morbidity, the local status and the 
data of the respiratory and cardio-circulatory tests, the indicanons for an 
operanhon were stnctly determined. 

The operation pesses through the following stages’ an ‘anchor’ shaped 
incision and wide peeparanon of the cutanco-mubcutancous tissues, 
revision of the underlying aponeuroms, hemiotomy and closure of the 
dimsthasis of mm recti abdommmis, sutunng the subcutaneous tissue and 
skin closure after applying Redon drainages for 48 bours 

This type of combined operative treatment has several advantages On 
one hand the elimination of the venter propemdens, bemg the mam canse 
far the abdominal wall mstability, opportunates an casy and safe abdomi- 
nal plasty On the other hand the wide operative field facilitates the pre- 
cise revision of the aponeurosis and its repeur In all the patients there was 
no evidence of recurrent bermas or venter propendens during the follow- 
up period, Our observations give us the reason to recommend this type of 


operation as well tolerated by the patients 


The open tenston-free hernioplasty 


M. Löke Department of General Surgery, MÁV Hospital, 
H-5001 Szoinok, Verseghy u. 6-8, Hungary 


10-15 per cent of operations performed in departments of general surgery 
are for inguinal bernias. One hundred and ten years ago Bassin per- 
formed for the first ume bernorraphy with acceptable result Since then 
there have been several modifications of the method The disadvantage of 
both the Bassin and the modified methods 1s closing the nngs with ten- 
sions, which prompts the recurrences. Lichtenstein open tension-free 
hermoplasty was introduced to our department three years ago The aim 
of this report is to introduce the method and the early recovery results. 

The author performed 71 open tension-free herniorraphies by Lichten- 
stein method between Ist July 1995 and 31st December 1997 Accordmg 
to this method the mngs are closed, anteriorly with Dacron mesh. The 
method ıs simple and rapid, less painful than any other technique. Apart 
from two mmor complicanons, our patients recovered without any prob- 
lem The method helps to reduce the period of hospital treatment as well 
as that of sick-leave 


Spighelian hernias 


M. López Bafieres, J. Rebollo, M. González, A. Minguillón, 

J. Lagos, JJ. Resa, J M. Del Val, A. Bermejo, A. Cruces and 
P.Lépez Obıspo Polanco General Hospital, Av Ruiz Jarabo 5, 
44002 Teruel, Spain 


Introduction: Spighelian hernias are rare and their diagnosis are difficult 
due to their intramural placement and the nonspecific symptoms After the 
introduction of ultrasound and CT scan as routine exams, its diagnosis has 
been sumplified Semilonar lme was first descnbed by Adran van der 
Spighel, and the first descnption of a semilunar herna was done by 
Klinlkosch in 1764 About 900 surgically treated Spighel hernias have 
bern described Mean age of 50-5 years (range 40-70) and are more 
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frequent in women 32. Right sde is more frequent according to the 
largest series Although it can be congenital, most are acquired. Man 
symptoms are nonspecific abdommal pein, mass or mtestmal obstruction 
Differential diagnosis might include lipoma, bematoma and abscess 
Aim: To present our Department experience in the treatment of Spighel! 
bernia. 

Material and methods: From September 1995 to June 1997, 254 were 
operated on with the diagnosis of abdominal hernia (inguinal, crural, epi- 
gasiric, umbilical, ventral and Spighel). Two hundred and eighty one 
herniorrapies were performed In six patients a Spreghelian herma was 
chagnosed and surgically treated as shown in Table 


Age Sex Sude Sue Diagnosis Techmque Evolunon* Deun Drcharge 
1 B Female Loft [SxSem USCT scan Mesh 60 ~ 24 bours 
2 55 Female Righti2x30m US Suture 96 ] 72 boun 
3 6% Male Right 6x3cm Cimealexam Sotme 57 ~ 48 hours 
459 Mele Right 7x25cmUS Mosht 2 ~ 24 bours 
5 63 Female Right 5x4cm Clmeal exam Suture 24 l 48 hours 
6 69 Female Right 8x4cm Cimical exem Mosh 48 ~ 24 bours 


*Months, tDoble Mesh 


Results: In our senes, 666 per cent were female and right mde was more 
frequent (83 3 per cent) than left In 50 per cent of the cases the diagnosis 
was made at examination; on the other hand, 50 per cont needed other 
explorations to reach the diagnosis. The mean size of the sponeutoric defect 
wes 88 x 36cm. In two patents (33 3 per cent) there was a slide of nght 
colon and omentum respectively. Tune of surgery was 38 minutes (range 
30-55). No complications hke hematoma, wound infection, seroma or mesh 
intolerance were observed Stay mean was 40 hours and ıt was lower in the 
prosthetic group (24 hours) Analgesic reqmrements were also lower m the 
prosthetic group, although no significant differences were observed. 

Conclusions: Both suture and prosthetic techniques have good results 
with no complications and no relpase after a mean follow-up of 13 
months (range 6-21) Patient recovery was excellent in all patients. 


Tension-free hernioplasty under local anaesthesia for the 
ambulatory surgery of the Inguinal hernia 


F. Marsal, E. Caubet, M. Giner, M. Gonzalez, J. Picas, JJ. Pamies 
and J.A. Pereira Department of Surgery, H. St Pau i Sta Tecla 
43003, Tarragona, Spain 


Introduction: Tension-free techniques of bernioplasty, based on the sys- 
tematic use of prosthetic mesh are getting popular among many surgical 
groups We have analyzed our experience as noo-specialired hernia rur- 
geons, with the tension-free technique, local anaesthesia and outpatient 


surgery 

Patients: From October 1989 until September 1996, 1162 patients suffer- 
ing from groin berma (n=1425) were operated on by our department in a 
public hospital Patents mean age was 54 (range 17—90) with a male/ 
female ratio of 5/1. One hundred and thirty eaght (9-6 per cent) of hernias 
repaired were recurrent. After June 1990, 784 operations (55 per cent) 
were scheduled as outpatient surgery All ambulatory pabents had their 
hernia repeured under local ansesthesia (Meprvacain 05 per cent) and 
sedation with propofol. No contraindication for surgery was made because 
of age or overweight, and non-operative antibiotics were used 

Method: Operative technique. The surgical technique most often used 
was the tenslon-free hermoplasty, modified from the description by 
Lichtenstein et al Briefly, in contrast to these authors we section all cre- 
masteric fibres together with the external spermatic and vein and 
the genital branch of the geaitofemoral nerve, at the level of the internal 
inguinal ming, to get a wide visuahzation of the postenor inguinal wall. 
Any mdirect sac is opened, inspected and totally or partially excised, 
except if it has a broad base in which case is inverted A direct hernia us 
usually inverted. The defect on the transversalis fascia 18 then sutured 
with a few 3-0 polypropylene stitches The polypropylene mesh shaped 1s 
secured with the same material, caudally to the shelving edge of the 
inguinal ligament and cranially to the rectus sheath and the internal 
oblique muscle The slit made vertically to allow the pass of the cord is 
thea closed. 


Br J Surg., Vol 85, Suppl. 2, July 1998 


Paster Presentations. 


Results: There were no remarkable intraoperative complications. During 
the immediate postoperative period were recorded 14 per cent complica- 
tions (hematoma, urinary retention, seroma, abscess). Five patients (0:3 
per cent) died with the associated pathology and emergency surgery (no 
outpatient surgery). Of 700 patients followed up (49 per cent), five recur- 
rences have been detected (0-3 per cent). 

Conclusions: Tension-free technique for groin hernia repair result in low 
complication and recurrence rates, are easily assimilated by most surgeons 
and performed under local anaesthesia, and facilitate patient's recovery 
and outpatient surgery. 


Convalescence after inguinal herniorrhaphy 


A. Duce Martin, F. Arrieta, R. Tobaruela, O. Lozano, R. Villeta, 
F. Martin, F. Noguerales and J. Granell Service of General 
Surgery, Principe de Asturias University Hospital, Ctra Alcala- 
Meco S/N, 28805 Alcala de Henares, Madrid, Spain 


Inguinal hernia repair is one of the most common operations performed in 
a general surgical work-load. Though the improvement in suture and pros- 
thetic materials have reduced the incidence of recurrences. today many 
physicians suggest that a long convalescence period may reduce the rate 
of recurrence. 

Objectives: |. To know the opinion and the daily procedure of general 


surgeons and practitioner in relation to the necessary time-off work of 


these patients. 2. To know the clinical or personal factors that can modify 
their opinion. 

Patients and methods: Between December 1996 and February 1997 a 
questionnaire was sent to all the general practitioners (GP) (2=2120) of 


nine Health Areas of Madrid, and to 262 Services of General Surgery of 


public and private hospitals all over the country. The questions asked 
were: |. Following an uneventful primary unilateral inguineal hernia 
repair in a male between 18 and 65 years, how many days off work do 
you recommend? 2. Any of the following factors influence you in this 
time?: aj Type of hernia repair (unilateral/bilateral; direct/indirect). b) Use 
of a mesh. c) Physical activity of the patient at work (heavy/moderate/ 
light). d? Surgical experience of the surgeon (staff/resident). e} Work con- 
ditions of the patient (self-employed or not). f) Wishes of the patient to 
prolong or reduce this time. 3. Do you usually take the decision to send 
the patient to work? 

Results; A total of 434 general practitioners and 500 surgeons of 89 
Services of General Surgery answered the questionnaire. The median 
jime-off work recommended by the GP was 25 (7-68) days. In the surgi- 
cal group was 27 (6-60) days (pins), The physical activity at work (98-4 
per cent}, the bilateral hernia (74 per cent} and the use of prosthesis (53 
per cent) were the factors with the most influence in the group of GPs. 
Only the physical activity (94 per cent) and the number of hernias (62 per 
cent) were the factors that influenced the prolongation of the period of 
convalescence in more than 50 per cent of the surgeons. Only 28 per cent 
of the surgeons were responsible for the decision to send the patient to 
work. By contrast, 85 per cent of the GPs took this decision. 
Conclusions: 1. GP and surgeons are influenced by factors that have not 


any consequence in the recurrence rate. 2. Though the theorical time-off 


work period is similar in both groups (25 vs 27) days, so many factors 
prolong unnecessarily this time. 3. An update of the implicated physicians 
Is necessary to get á reduction of this excessive period of inactivity. 


Method of repair for combined groin hernias 


D. Nedin 8 Bialo more Str. 1527 Sofia, Bulgaria, UH ‘Queen 
Giovanna’ Clinic of Abdominal Surgery 


The repair of large, recurrent and combined groin hernias with a femoral 
element during the open herniorraphy is performed mainly by McVay’s, 
Kukujanov's and tension-free techniques. The aim was to work out a 
method applicable in these cases, providing a possibility for: better repair 
of the deep inguinal ring, physiological defence of the ring and the pos- 
terior wall, preservation of the anatomic structure of the groin area. This 
was achieved by the method containing the elements of Shouldice’s and 
Kukujanov’s techniques. 
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Material and method: The hernia sac(s) is removed. The ihopubic tract 
is divided from the inguinal ligament only in its medial half. The pubic 
pecten and ventral part of Cooper’s ligament are approachable. Two 
(rarely three) stitches pass in the medial half of the latter. The trans- 
versalis fascia is cut and it only is repaired using Shouldice’s technique, 
The stitches (inserted through Cooper's ligament) remained extrafascial. 
The relaxing incision is made through the rectus sheath. The stitches 
(inserted through Cooper's ligament), are placed also through the lateral 
part of the rectus sheath and are tied (Kukujanov’s element). Without. 
resection of the cremaster muscle, the spermatic cord is replaced on the 
new inguinal floor. The method cannot be performed in cases with 
extremely large femoral ring and Hesselbach’s triangle. The method was 
performed in 168 patients, of them: 5} with combined, 18 with large and 
17 with recurrent groin hernias. Only one recurrence. 

Conclusion: The functional results are very good. 


‘One stop’ day case groin hernia repair 


D.W. Oliver. P.K. Eames, V.M.F. Kernick, D.J. Sanders and 
J.F. Thompson Departments of Surgery, Anaesthetics and 
Clinical Audit, Royal Devon & Exeter NHS Trust, Exeter, UK 


Traditionally, an outpatient appointment before hernia surgery is used to 
confirm the diagnosis, the indications for surgery and to discuss the sur- 
gical and anaesthetic options. We present our experience with a direct 
admission, same day service, 

Patients were booked for “One Stop’ surgery if they appeared suitable 
on the basis of the GP’s referral letter, occasionally supplemented by tele- 
phone enquiry. A standard explanatory letter was sent to patients and GPs 
prior to surgery. Follow-up was by postal questionnaire at a median of [6 
months, There was a 94 per cent response rate. 

Of 81 consecutive patients treated in the day case unit for groin hernia, 
50 underwent “One Stop’ repair, 31 were seen in clinic before surgery, 
usually because of suspected medical co-morbidity, but no other patients 
accepted the option of a clinic appointment offered in the standard letter. 


attained tiem ee EAEE AERA e aaa 
Seen in clinic 
‘One Stop’ preoperatively 
in=50) {n=3}} 


Age (years) 54 (18-75) SECIS-713 


Referral — surgery (weeks) E 18 
Wrong diagnosis i 2 
Local anaesthetic 36% 32% 
Return to work {weeks} 2 (4-10) 3 (1-9) 
Overall satisfaction 89% 73% 





median (range) 


One patient was deferred due to mild hypertension (declined LA) and 
three patients (4 per cent) were admitted overnight. Ninety-eight per cent 
of the ‘One Stop Group’ and 97 per cent of the conventional group would 
opt for the same approach if they developed a contralateral hernia. 

‘One Stop’ day case groin hernia repair is a safe, acceptable technique, 
with a high level of overall patient satisfaction. In our experience minor 
queries during the postoperative period are common, so we now telephone 
patients at one week. with the option of attendance at the day unit, if they 
are worried. 


Results of mesh-plug hernioplasty 


M.L Pirski, P. Witkowski, W. Adamonis and M. Lukianski 
I Department of Surgery, Medical University of Gdańsk, Debinki 
7, 80-211 Gdansk 


Aim: Evaluation of the mesh-plug method in the treatment of inguinal 
hernia in a prospective trial. 

Material and methods: In the years 1992-1997, 187 mesh-plug hemio- 
plasty was performed in 182 patients with inguinal and femoral hernia. 
Hernia type was evaluated according to Gilbert’s (Rutkow) classification. 





Hernia and abdominal wall 


Type 2 and 3 was the most common, 55 and 68 patients respectively. In 
most patients spinal and local anaesthesia was performed, only 13 (7 per 
cent) had general anaesthesia. The operation was performed according to 
Lichtenstein and Rutkow procedure using polypropylene and polyester 
meshes. 

Results: The duration of operation varied from 20-90 (mean 35) minutes. 
Depending on the anaesthesia apphed. patients were mobilized on the 
same or next day. In most cases (75 per cent) analgesics were adminis- 
tered only during the operation day. Complications were observed in H 
patients (6 per cent), wound infection in four, inguinal hematoma in four, 
scrotal oedema in three. Hospitalization ume was 2-6 days (mean four). 
Return to normal life activity was two weeks after the operation. Up to 
date follow-up | to 71 months, hernia recurrences were noticed in one 
(C6 per cent) patient. 

Conclusions: |. Mesh-plug hernioplasty is simple and effective procedure 
of inguineal hernia repair. 2. This procedure enables short hospitalization 
and quick return to normal life activity. 


Critical analysis of prosthetic mesh in hernia surgery 


S. Sökmen, H. Astarcioglu, T. Unek, E.C. Süzen, A. Önal and 
M., Füzün Dokuz Exlül University, School of Medicine, 
Department of Surgery, 35340 Inciralti, Izmir, Turkey 


Recurrent hernias remain one of main surgical problems. There is sull 
persistent reluctance in the minds of many surgeons about the usage of 
mesh products. We aimed to report our experience about the rates of 
infection. rejection. and of hernial recurrence with the use of prosthetic 
mesh in the treatment of abdominal wall hernias. Between January 1976 
and December 1996, 86 ventral and 15 inguinal recurrent hernias were 
treated. There were 32 men and 69 women, with an average age of 34 
years (range: 17-84). Average follow-up was seven years. Of these. 61 
(60-4 per cent) were originated from midline incisions. A polypropylene 
or a dacron mesh was used to reinforce repairs or to bridge tissue detects. 
We found a 5 per cent rate of seroma formation and a 2 per cent rate of 
infection. These complications were managed conservatively. Reherniation 
occurred in four patients (4 per cent). There were no complications related 
to adhesions, erosion of the viscera, bowel obstruction and fistula forma- 
tion. This study suggests that the problem of hernia recurrence can be 
effectively solved by using prosthetic mesh. 


Sargical treatment of hernias in Kédainiai Central Hospital 


E. Stankevičius and V. Kasperavičius Kėdainiai Central 
Hospital, Kaunas Medical Academy, Department Physiology, 
Mäckevičiaus 9, LT-3000 Kaunas, Lithuania 


Hernia is one of the most frequent diseases treated in the Surgical 
Department of Kédainiai Central Hospital and makes up to 13-7 per cent 
of all operations performed in the Department. 

Ain: We wanted to analyze early follow-up results of hernias surgical 
treatment in the Surgical Department of Kédainiai Central Hospital. 
Material and methods: Four hundred and eight hernioplasuic operations 
were performed during the period of 1991-1996. The inguinal hernias 
make up the major part — 73.2 per cent. umbilical hernias — 18 per cent, 
are] femoral hernias ~ 8-8 per cent. Pediatric operations make 9-6 per cent 
of all hernia operations. There were 62 (15-2 per cent) of incarcerated 
hernias. in these cases the resection of small intestine was performed. 
Dering 1995-1996 operations on adults were performed: 1) 43 per cent 


Kimborovski (Girrard}. Lately more often the back abdominal wall is 
strengthened. eg. in 1991 only for I} per cent of patients this method 
was used. The method of Schumacher is used for pediatric patients. Local 
anaesthesia was performed for 85 per cent of patients. general anaesthesia 
for 15 per cent of patients. Only general anaesthesia was used for umbili- 
cal and for all recurrent postoperative hernias, and it makes 5-3 per cent 
of all the hernias. General anaesthesia is performed for all pediatric 
patients. There were observed these complications: 1) the local mfection 
of the incision — 2 per cent; 2) pneumonia - | per cent. 3) 3 (0-7 per 
cent) pauents who had incancerated hernias died. 
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Conclusions: |) Lately the method of strengthening of the back 
abdomonal wall is used more frequently, 2) The recurrent hernias are rare. 


Mesh-plug inguinal hernia repair vs Bassini procedure 
randomized trial 


P. Witkowski, M.L Pirski, J. Kostro and M. Lukianski 
| Department of Surgery, Medical University of Gdansk, Debinki 
7, 80-211 Gdańsk 


Aim: Evaluation of the mesh-plug method in the treatment of inguinal 
hernia, 

Material and methods: One hundred and forty patients treated for 
inguinal hernia were submitted to randomized and prospective trial. 
Hernia type was evaluated according to Gilbert's (Rutkow) classification. 
Two types of procedures were performed: group | — (58 patients) — the 
Bassini operation and group H — (82 patients) - ‘mesh-plug’ according to 
Lichtenstein and Rutkow. Statistical analysis was based on -Student and 
Mann-Whitney tests. There were no significant differences between the 
groups in the patient's age. hernia types and the types of anaesthesia. 
Results: Duration of operation in group E 30-150 minutes (mean 
66-4426) in group Tk 20-90 minutes (46415). Statistical analysis 
revealed significant difference between these two groups. In 34 (58 per 
cent) patients of group [| and in 17 (22 per cent) of group H narcotic anal- 
getics were necessary. The difference was significant at P level <0-05. 
Postoperative complications were observed in six (10 per cent) patients 
from group [ and in nine (II per cent) from group H. Duration of hospi- 
talization in group | was 3-15 days (mean 5+2), in group H 1-11 days 
(mean 442). Patents from groups F and [F returned to their normal activ- 
ity after four weeks and two weeks respectively. In the follow-up 1-27 
months no hernia recurrences were observed. 

Conclusions: Shorter operating ume, less painful postoperative course and 
faster recovery are the advantages of mesh-plug procedure. 


Prophylaxis with ampicillin-sulbactam prevents wound 
infections after prosthetic inguinal hernia repair 


M.A. Yerdel, E.B. Akin, A.G. Türkçapar, M. Pehlivan, B. Erkek 
and E., Kuterdem Ankara University Medical School, Ibni Sina 
Hospital, Department of General Şurgery, Ankara, Turkey 


The value of prophylactic, single dose intravenous ampicilin-sulbactam 
(AS) in the prevention of wound infections in patients undergoing pros- 
thetic inguinal hernia repair was assessed. This study appears to be the 
first prospective double blind controlled trial addressing this tissue. 

Between September 1996-December 1997, patients (2=150) undergo- 
ing primary unilateral inguineal hernia repair without systemic disease 
were entered our protocol. Patients were administered AS (2=75) or 
placebo (#=75) intravenously prior to incision according to a predeter- 
mined code which the surgeons are unaware. Lichtenstein repair under 
local anesthesia was the technique adopted. Age, sex, body mass index, 
duration of operation was recorded. Patients were evaluated one week and 
one month postoperatively by the same surgeon. Any discharge was sam- 
pled and cultured. Wound infection was defined as discharge from the 
wound with positive culture. Upon completion of the study period the 
code was broken and results were assessed utilizing Student's 7 and y 
tests, 

Groups were well matched for age, sex. body mass index, duration of 
operation and postoperative complications excluding the rate of wound 
infections which occurred at a rate of O per cent in AS opposed to 8 per 
cent in placebo group (P<0-05}. Six patients in placebo group developed 
wound infections (8 per cent) requiring rehospitalization in five and in 
two patients grafts were removed due to persistent infection. 

This study documented decreased rate of wound infections when single 
dose AS was used during Lichtenstein inguinal hernia repairs. Proponents 
of mesh repairs are advised to use prophylactic single dose intravenous 
antibiotic coverage during their repairs. AS seemed to be an effective 
agent in the present study. 
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Free radicals in = iia of haemarthrosis 


Doar of E. ‘ne ar e vand ` Deparmeni Ai 
Traumatology, University Medical School of Pécs, Kodély Z. u. 
20, 7624 Pécs, Hungary: Ifjúság u. 13, 7624 Pécs, Hungary 


Haemarthrosis (HA) as a cause of cartilage degradation is still a prob- 
lem in traumatology. Early development of arthropathies in patients 
active in sports is already known. We think that repeated haemarthrosis 
may cause such complications. Till now most studies have investigated 
the morphological changes following haemarthrosis and estimated the 
effect of haemarthrosis but only in vitro conditions. In this in vivo trial 
we tried to explain the blood induced morphological changes in cartilage 
as well as clarifying the pathomechanism of haemarthrosis via a hypo- 


thetical model. We aimed to elaborate on the role of polymorphonuclear 


leukocytes and oxygen radicals following acute haemarthrosis hence try- 
ing to prove an important part of our model. Twenty four mongrel dogs 
were used. Artificial haemarthrosis was produced in their left hind knees 
by intra-articular injection of their own blood. The right hind knees 
served as control. The dogs were divided into three groups based on the 
time of haemarthrosis (1-7-30 days). Samples of the condylar cartilage 
were submitted for biochemical examinations to measure products of 
lipid peroxidation (malondialdehyde) (MDA), the reduced glutathione 
(GSH) and the activity of superoxide dismutase (SOD) by spectropho- 
tometry. The changes in values were expressed in percentages where the 
control served as zero per cent. The 30 days samples were also exam- 
ined by scanning electron microscope { (SEM). There were no significant 
differences of biochemical parameters of one day eee By the sev- 
enth day GSH and the activity of SOD increased by 45-343 per cent and 
27-2+5-8 per cent respectively in the HA samples. while the MDA 
remained practically unchanged. In the one month samples there was no 
further increase in the production of endogenous scavengers but the 
GSH level was dropped to 17-348-2 per cent. The activity of SOD also 
decreased by 5-044-8 per cent as compared to the control. However, the 
intensity of the lipidperoxidation increased by 18-8+14-9 per cent. 
Morphological analysis by SEM revealed some damage of the cartilage 
after one month. Instead of a normal surface the cartilage showed abra- 
sion-like injuries. These results suggest that induction of protective 
mechanisms such as increased production of free radical scavengers may 
hinder lipidperoxidation in the early phase of HA. On the contrary the 
balance between the defensive and aggressive processes tend to shift 
towards the more aggressive after one month. Therefore the first 
detectable morphological changes following HA seem to appear after 
one month or even later which correlates with the biochemical varia- 
tions, Our model allowed us to prove our assumption that the free radi- 
cal associated reactions play an important role in the pathomechanism of 
HA. All of these findings have encouraged us to further continue this 
investigation. 


Use of low molecular weight heparin (Enoxaparin) in preventing 
venous thromboembolism in multiple trauma patients 


K. Dolay, M. Kurtoğlu, R. Güloğlu and A. Necefli Department 
of Emergency Surgery, Medical School of Istanbul University, 
34390 Capa, Istanbul, Turkey 


Aim: To investigate the safety and effectiveness of low molecular weight 
heparin (LMWH) in: preventing thromboembolism in immobilized multi- 
ple trauma patients. | 

Material and methods: Between February 1996 and May 1997, 40 mg 
Enoxaparin (Clexan; Eczacıbası, Rhoune-Poulenc) was given subcu- 
taneously once daily to the immobilized multiple trauma patients who 
were managed at the Intensive Care Unit of Emergency Surgery 
Department after their diagnoses were established. Seventy-six patients 
who stayed at the hospital at least seven days were included in this study 
and Enoxaparin administration (40 mg per day) was continued until the 
patients were mobilized. All trauma patients with one or more following 
risk factors for the development of VTE (age >45 years and enforced bed 
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rest >3 days; previous history of venous thromboembolism: Glasgow 
Coma Scale <7; quadriplegia/paraplegia: spine, lower extremity or pelvic 
fractures: injury of a major lower extremity vein: complex wound of 
lower extremity) were assigned to the high-risk group. If none of the 
factors was present. the patient was assigned to the low-risk group. 
Twenty-six patients in high-risk group underwent bilateral contrast veno- 
graphy with nonionic contrast (Omniopaque 300mg) to screen DVT at 
seventh day routinely after injury. Six patients suspected of having PE on 
chnical findings (tachycardia, tachypnea, chest pain) in high-risk group 
underwent ventilation perfusion scanning. Three of 50 patients suspected 
of having DVT based on clinical findings (pain, swelling. calf tenderness} 
in low- risk group underwent venography. There were no findings sus- 
picious of PE in this group. 

Results: None of the patients developed DVT, a ventilation perfusion 
scanning was assessed being as a suspected PE. Bleeding complications 
due to the use of Enoxaparin were not observed. 

Conclusion: The use of Enoxaparin in preventing VTE in multiple trauma 
patients is safe, effective and necessary. 


Laparoscopy in blunt abdominal trauma 


A. Grigaliūnas, E. Gaidamonis, J. Stasinas and S. Tamulis 
Vilnius University Emergency Hospital, Silnamiu 29, 2043 
Vilnius, Lithuania 


Aim: To assess the safety and efficacy of diagnostic laparoscopy in the 
diagnosis of intra-abdominal injuries in hemodynamically stable trauma 
patients, in absence of peritonitis, presence of severe concomitant injuries, 
objective difficulties in obtaining diagnosis, as well as to directly compare 
laparoscopic findings with the results of subsequent laparotomy in each 
patient, 

Material and methods: Between January 1993 and December 1997, 5} 
patients with blunt abdominal trauma who were hemodynamically stable 
underwent diagnostic laparoscopy. All laparoscopic examinations were 
performed in the operating room under general anesthesia in 40 patients 
and local anesthesia in 11 patients. The laparoscope was introduced via a 
canula in the infraumbilical position. A 10-14 mmHg pneumoperitoneum 
is created using Verres needle, 10-mm umbilical trocar and one or two 5- 
mm trocars are inserted for manipulation. The mean time for performing 
laparoscopy was 27-1 minutes. No complications related to laparoscopy 
occurred. 

Results: There were 36 males and 15 females ranging in age from 17 to 
83 years old (mean = 35-2 years}. Evidence of intraperitoneal injury was 
identified at laparoscopy in 41 patients. In 33 of these, laparotomy was 
felt to be necessary based upon the laparoscopic findings. Ase ag 
exploration revealed i injuries requiring open treatment in all 3 3 patients. In 
eight patients injuries (six patients with hepatic bleeding I-H grade 
injuries) were treated. using laparoscopic technique. Ten of the laparo- 
scopies were with no evidence for intraperitoneal injury. But in one 
patient a small bowel injury was missed. 

Conclusions: In our patients diagnostic accuracy was 98-1 per cent, sen- 
sitivity — 88-9 per cent and specificity — 85-6 per cent. Diagnostic 
laparoscopy resulted in O per cent nontherapeutic laparotomy rate. Thus, 
diagnostic laparoscopy could be safely performed in the hemodynamically 
stable blunt abdominal trauma patients, who have indication for laparo- 
tomy based on standard diagnostic criteria. Laparoscopic findings in the 
most cases predicted the need of subsequent laparotomy. 


Monitoring of oxidative stress parameters after resuscitation 
following haemorrhagic shock 


M.T. Jaberansari, B. Borsiczky and E. Roth Department of 
Experimental Surgery, University Medical School of Pécs, Koddly 
Z. u 20, 7624 Pécs, Hungary 


The haemorrhagic shock (HS) is a major factor contributing to fatality 
in polytrauma patients. Nowadays in clinics urgent intravascular vol- 
ume restoration and Ussue perfusion is widely accepted as an important 
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part of management. However. reperfusion injury is a special side 
effect of this beneficial intervention due to escalation of oxidative 
stress. Because the kidney is amongst the first organs to be affected by 
HS. in our in vivo study we aimed to elaborate on the effects of resus- 
citation on kidney following such an insult. In contrast to clinical prac- 
tice we were able to compare blood samples taken peripherally to that 
taken from the renal vein itself. paying particular attention to markers 


of reperfusion injury. HS was induced in 1} mongrel dogs by way of 


arificial bleeding. lowering the mean arterial pressure CMAP) to 
4545 Hemm. This pressure was maintained for two hours. Then blood 
was reinfused over 30 to 45 minutes and the dogs were observed for a 
further iwo hours. Haemodynamic parameters. ECG and capillary flow 
by laser Doppler were registered continuously. Blood samples were 
taken at certain time points throughout different phases of the experi- 
ment. Product of lipid peroxidation (malondialdehyde) (MDA). reduced 
glutathione (GSH) and the activity of superoxide dismutase (SOD) were 
measured by spectrophotometric method. The stimulated superoxide 
radical generating capacity and the lag ume of polymorphonuclear 
leukocyte (PMN) activation were also measured, Tissue samples from 
the kidney were taken for measurement of the same parameters. H was 
observed that although MAP normalized (85-1+5-5 Hegmm) by the end 
of reperfusion, the rate of microcirculation in kidney remained subdued 
by 32 per cent throughout reperfusion. We found changes in MDA to 
be statistically insignificant, yet scavenging activity of GSH was 


$ 


noticeably lower (from 21920-9 to 1270-7 nmol/ml) in blood taken 
directly from renal vein when compared to peripheral blood, Free radi- 
cal production capacity of PMN’s showed a gradual decline in both 
types of blood samples: however, discrepancies were observed in the 
lag time. Namely there was a gradual rise in the peripheral blood whilst 
in renal vein samples after an initial fall to 1-0+0-3 seconds from 
{-340-1, a sharp increase was noticed following reperfusion (2240-2 
seconds}. In conclusion it is evident that following resuscitation from 
haemorrhagic shock there is a triggering of oxidative stress processes 
with resultant decrease in scavenging activities and PMN activation. 
Second}y. it has been shown that to monitor changes in these parame- 
ters they are better demonstrated by a more selective approach to blood 
sampling, 


Duodenal injuries 


A. Kitanovic, R. Djordjevic, M. Miladinovic, M. Smiljkovic, 
D. Stankovic, V. Kulic and M. Cajic Health Centre Krusevac, 
Department of Surgery, Krusevac, Yugoslavia 


This work presents our experiences in surgical treatment of duodenal 
injuries caused by blunt and penetrating abdominal trauma. 

Within the period 1988-1997, 12 patients were surgically treated hav- 
ing abdominal trauma and duodenal injuries. Clinical picture analysis 
elaborated the mechanisms of injuries, diagnostic procedures, the ways of 
surgical care as well as postoperative complications. In the same period 
we had 617 patients with abdominal organ injuries. 

in 10 patients the injury was caused by blunt and in two patients by 
penetrating abdominal trauma. In only one patient the injury of duodenum 
was separate and in all others was associated with the pancreas, meso- 
colon transversum, stomach, spleen and liver injuries. Injury diagnostic 
was established during the operation when bile-stained duodenal contents 
was found and mobilization of duodenum by Kocher manoeuvre was 
effected. In three patients duodenal lesions were solved by only suture of 
perforation. Another three duodenal lesions were solved by suture with 
pyloric exclusion and side to side gastrojejunostomy, and in six Cases 
injuries were solved by covering of lesion with Roux-en-Y duodeno- 
jounostomy, After the operations decompression with nasogastric tube 
was usually continued until bowel function returned. Five lesions were 
localized at the second portion, and seven of them at the third and fourth 
duodenum portion. 

As for postoperative complications we have had four wound infections. 
Average hospitalization used to be 1? days. 

Duodenum injuries are rare. but inspection of the whole duodenum ts 
important during the abdominal exploration. We have had the best results 
with Roux-en-Y duodenajejunostomy. 
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MRI vs endoscopy in the diagnostics of knee surgery 


J. Németh, *A. Vargha and S. Nábrádi Dr. János Németh, 
H-9400 Sopron, Györi út 15, Traumatológia, Sopron MJV 
Erzsébet Kórház 


The number of patients requiring examination and treatment due to injury 
of knee joint and to degenerative alterations has been increased signifi- 
cantly in the past years. 

The authors analyse whether in their own practice the examination 
through non-invasive MRI or endoscopy (arthroscopy) proved to be the 
most expedient as well as the most economical. 

From January 1. 1996 up to December 31, 1997 there were carried out 
on the whole 344 arthroscopy of the knee joint. Out of this patient group 
142 patients required also MR examination before operation. 

They compare the two examination methods ~ each climical pattern 
treated separately ~ analysing their advantages as well as disadvan- 
tages, dealing beside their diagnostical accuracy with the economical 
aspects, 

Drawing a conclusion they state that the non-invasive MR examination 
is very useful in the filtering out of negative cases. 

The diagnostical accuracy of the examination by arthroscopy surpasses 
that of MR. at the same time it gives plus information of manual exami- 
nation and for the time being it is less costly than that. Moreover. it pro- 
vides good assistance — if necessary — in the planning immediately before 
the operation and the examination can be followed without delay by the 
operation. 


Therapeutic priorities in polytraumatized patients with cranial 
and abdominal lesions 


V. Paunescu, A. Kontogiannis and C. Popescu 9A, Ionel Perlea 
Str., et. l, ap. 3, 70754, Bucharest, Romania 


The study analyses the patients who have injurtes of both the head and 
the abdomen. 

Among 5725 patients hospitalized during 1994-1995 in the Emergency 
Clinic Hospital “Prof. Dr. D. Bagdasar’. 1456 were polytraumatized and 
1444 hospitalized in the Intensive Care Unit. Among the 1456 politrau- 
matisms. 206 had associated craniocerebral and abdominal lesions. The 
most common mechanism of injury was traffic collision (2=156. 75-62 
per cent), falls (=34: 16-3 per cent), aggressions Gr=11, 533 per cent) 
and other causes. Males Gr=148) were most affected. The variation of age 
(1-84) overlapped the age pyramid. 

The computed CT scanner of the head was done in all multiple trauma 
cases, The diagostic peritoneal lavage (DPL) (n=206). CT scanning of the 
abdomen (n=62) and echography were used for the diagnostic of intra- 
abdominal organ injuries. Among these investigations, CT scanning of the 
abdomen has the biggest specificity (94-7 per cent) and accuracy (94-6 per 
cent), Glasgow Coma Scale (GCS), Injury Severity Score (ISS). Revised 
Trauma Score (RTS) and Abbreviate Injury Scale (AIS) were used to 
assess the trauma. 

In grossly hemodynamically unstable patients. hemoperitoneum was 
caused by spleen rupture (2=17). In hemodynamically stable patients, the 
incidence of intra-abdominal injuries was: liver (7=2). pancreas (n=4), 
kidneys (126), retroperitoneal hematoma (7=18). Peritonitus signs (7=18) 
resulted in laparotomy that identified injuries of the intraperitoneal organs: 
perforation of the small bowel (a=6). mesentery rupture (7=5), perforation 
of colon (n=3), stomach (n=l) or other stomach injuries (7=2). Blunt 
abdominal trauma without intra-abdominal organ injuries was present al 
39 patients. 

The mortality multifactorial analysis shows a strong correlation 
between mortality and shock (66 per cent), between mortality and abdom- 
inal lesions (=54 per cent), and between abdominal lesions and shock 
(#=77 per cent). 

The diagnosis of multiple traumas is difficult. Those patients had an 
altered mental status, 
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The analysis of prehospital and emergency service approach to 
isolated moderate and severe head injuries in Turkey 


R. Tokyay, E. Armağan, H. Özgüc and Ö. Yünük Emergency 
Service and Trauma Unit, Uludag University Medical Sehool, 
16059 Bursa, Turkey 


Aim: This study was: designed to find out the current status of the pre- 
hospital and emergency service approach to isolated severe head injuries 
(SHI) admitted to a university hospital in a major city in Turkey. 
Material and methods: The emergency service records of 87 isolated 
head ijuries (Glasgow Coma Score. GCS<13) out of 1652 trauma 
patients admitted to our university hospital between November 1, 1996 
and October 31, 1997-were analysed. 

Results: Mean GCS was nine and the mean prehospital time was 52 
minutes, Thirty-six (41-4 per cent) of the 87 ISHI patients were trans- 
ferred from another hospital. Twenty-one (41-2 per cent) of the 51 pri 
mary arrivals came directly via the ambulance service. All 21 of these 
patients had their blood pressures measured and 17 of them had FV flu- 
ids started at the scene or in the ambulance. Two of these patients had 
endotracheal intubation and four had cervical collar on arrival, All 87 
ISHI patients had their cranial CTs done in the Emergency Service 
Radiology Unit within one hour. Forty-five patients (52 per cent) were 
disposed to the intensive care unit, 28 (42 per cent) to the operating 
room, i4 (16 per cent) to another hospital and two (2 per cent) died in 
the Emergency Service. 

Conclusion: The prehospital phase of our regional neurological trauma 
care seems to be defective and to improve this care ambulance services 
must be increased and the ambulance doctors must be trained. especially 
for cervical immobilization and endotracheal intubation. 
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Abdominal traumatisms: our experience 


A. Vazquez, M.J. Garcia-Coret, E. Montalva and E. Artigues 
Service of General and Digestive Surgery, Valencia University 
General Hospital, Valencia, Spain 


Aim: The evaluation of abdominal traumatisms is essential for the adop- 
uon of adequate management measures. In recent years there has been a 
change in the treatment protocol of such cases. due to the introduction of 
new diagnostic techniques that allow improved evaluation and manage- 
ment. The protocolization of traumatized patients presently allows a more 
conservative approach to treatment. We report our experience in the man- 
agement of abdominal injuries over a three-year period, 

Material and methods: A total of 178 traumatized patients were studied, 
There were 127 males (71 per cent) and 51 females (29 per cent), with a 
mean age of 33 years (range 5-90). A total of 46 patients (25-54 per cent) 
suffered abdominal lesions. The causes were evaluated, along with the 
diagnostic methodology employed, the type of lesion involved, manage- 
ment protocol and outcome. 

Results: Of the 46 patients with abdominal injuries, 34 (73-91 per cent) 
were males. Mean age was 30 years (range 7-77). Traffic accidents were 
the most common cause (63-1 per cent). There were 30 closed abdominal 
injuries (65-21 per cent), while 31 patients presented associated extra- 
abdominal lesions. The affected organs were the spleen (n=38), liver 
(n=28) and intestine Gr=9). There were multiple abdominal lesions in 1! 
cases. Following initial patient evaluation according to protocol, the diag- 
nostic methods employed comprised echography, CAT and punction- 
lavage — the latter being performed in six cases (13-04 per cent). Con- 
servative management was adopted in 33 per cent of the liver lesions, and 
in 26-4 per cent of the splenic injuries. The remaining patients were all 
subjected to surgery. Global mortality comprised five patients (with mul- 
tiple mra- and extra-abdominal lesions). 

Conclusions: The protocolization of polytraumatized patients is essential 
in order to standardize diagnostic and therapeutic measures — particularly 
in cases of closed abdominal injuries. In this way the lesions may be more 
precisely evaluated and adequate treatment initiated on an individual basis. 
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The effect of somatostatin on extrahepatic biliary obstruction in 
rat liver 


MLL. Akin, S. Aydin, C. Erenoglu, E. Filiz, S. Yildirim and 
À. Batkin GATA Haydarpasa Egitim Hastanesi, Genel Cerrahi 
Servisi, Kadikoy, 81327 Istanbul, Turkey 


Aim: Extrahepatic biliary obstruction causes biliary duct epithelial cell 
proliferation and periportal fibrosis. If the necessary intervention is not 
performed at the right time. the disease may progress to billary cirrhosis. 
In this experimental study, the effects of somatostatin analogue octreotide 
on billary duct epithelial cell proliferation and periportal fibrosis in rats 
vith extrahepatic bihary obstruction were investigated. 

Materials and methods: Thirty female Wistar-albino rats were used. Rats 
were separated into three groups of 10 rats. In the first group (sham oper- 
awed group) only laparotomy with common bile duct handling was 
applied. In the second and third groups (control group and octreotide 
group) laparotomy and proximal common bile duct ligation are followed 
by O-Smi of saline or Gug/kg octreotide subcutaneously twice daily for 
Pye days were apphed respectively. On the fifth day all rats had rela- 
parctomy and bleed samples were taken for serum bilirubin, alkaline 
phosphatase, SGOT. SGPT measurements. and hepatectomy was per 
formed for histopathological evaluation. 

Results: Histopathologically, proliteration and fibrosis scores were signif- 
icantly higher in control and octreotide groups than those of sham oper- 
ated group (P<0-05), and they were significantly lower in octreotide group 
than those of control group ¢P<0-05). Although the biochemical results 


were significantly higher in control and octreotide groups than those of 


sham operated group (P<0-05). there was no significant difference 
between control and octreotide groups (P<0-05). 

Conclusions: [t is concluded that extrahepatic biliary obstruction causes 
severe biliary duct epithelial cell proliferation and periportal fibrosis, and 
although octreotide prevented these complications histopathologically, 
there was no improvement observed in terms of biochemical parameters. 


Kole of Bel-2 in zinc inhibited apoptosis of rat liver 


A. Amin, B. Fuller and M. Winslet University Department of 
Surgery, Royal Free Hospital School of Medicine, London NW3 
20G., UK 


Apoptosis is an active DNA fragmentation and cell deletion. It is usually 
regulated by certain genes expression. Bcl-2 is a well documented gene 
which saves the cells from committing suicide and apoptotic death. 
Expression of this gene expands the cellular population by suppressing 
apoptosis, On the contrary, expression of pS3 induces apoptosis and 
reduce cellular population mass. We have studied the role of Bcl-2 and 
p53 in isolated perfused rat liver (IPRL) apoptosis model by immunohis- 
techemical staiming of rat liver. 

Rat livers were perfused with modified Kreb’s solution containing glu- 
cose and bydroxvethy| starch (Colloid) at 37°C and oxygenated with 95 
per cent O, and 5 per cent COs. Liver specimens were collected at O, 1, 
2, 4, Sh and freeze clamped in liquid Ns, DNA was isolated using stan- 
dard phenol chioroform extraction and electrophoresed on 1-5 per cent 
wiv agarose gel, stained with ethidium bromide 40 ug/L (w/v) and visual- 
ized by UV light. 

Although there was no evidence of positive expression of this gene in 
ihe liver samples with DNA damage after 3h warm reperfusion at 37°C. 
Specimens treated with zinc sulphate 25M + zinc ionophore 444M rich 
solution (n=8} and proved to have no DNA fragmentation on agarose gel 
electrophoresis have strong positive staining of Bcl-2 antigen in its cyto- 
masm and was also consistently associated with negative expression of 
p53 gene. Furthermore, rat livers treated with antioxidants N-acetyl cys- 
teine er calcium channel blocking agents verapamil were without evidence 
of Bel-2 expression. 

in summary, rat liver DNA apoptotic degradation may be inhibited by 
zac sulphate after induction of Bel-2 expression. Endonucleases inhibition 
by zinc may play a part in the gene expression and DNA fragmentation 
blockage mechanism. Further study is required for more understanding of 
the role of Bcl-2 in rat liver apoptotic cell injury. 





The effects of laparoscopic vs open bilateral truncal vagotomy 
on the immune system in rats 


L. Avtan, E. Berber, C. Avci, I. Berber, G. Yillar and G. Deniz 
University Hospital, Istanbul Faculty of Medicine, Genel Cerrahi 
34390, Çapa, Turkey 


Pneumoperitoneum was shown to be less immunosuppressive than 
laparotomy wounds in the rat, however, to our knowledge, no extensive 
experimental study has been done to compare the immune system effects 
of laparoscopy with laparotomy by adding a surgical procedure. We 
report the preliminary results of an experimental study investigating the 
changes in immune system in rats undergoing laparoscopic vs open 
(OBTV) bilateral vagotomy. Thirty-six Wistar-albino rats were divided 
into three groups meluding. the control G76), LBTV r15) and OBTV 
(ni5) group. Controls underwent laparotomy with a Sem midline inci- 
sion and were sacrificed after blood was drawn from inferior vena cava 
for baseline values. LBTV was effected with three mini-trocars at 
6-7imnHg of pneumoperitoneum. OBTV was performed with a Sem 
midline incision. Both of the procedures lasted 30-35 minutes. In each 
group, laparotomy was performed either 24 hours GES), or 72 hours (7:5) 
after the first operation and blood for analysis was obtained by punctur- 
ing inferior vena cava. CD3, CD4. CDS, B lymphocyte. macrophage and 
granulocyte counts were determined from blood samples by fow-cyto- 
metric analysis. As a result. CD3, CD4. B lymphocyte. macrophage and 
granulocyte levels were not found to be different from the controls in 
both the LBTV and OBTV groups at either 24 or 72 hours (P>0-05. 
Kruskal-Wallis}. On the other hand, CDS levels for the LBTV group at 
24 and 72 hours were higher than for controls (26-3410-2 per cent and 
36-4413-6 per cent vs 18#3-2 per cent: P<0-05, Mann-Whitney U). CD8 
levels for the OBTV group at 24 hours were also higher compared to 
controls (32-443.2 per cent vs 1843-2 per cent: P<0-05, Mann-Whitney 
L but returned to baseline at 72 hours (25-8414-9 per cent vs 1843-2 per 
cent: P>O0-05, Mann-Whitney U). These results suggest that laparoscopic 
or open bilateral truncal vagotomy does not affect the immune system 
quantitatively except for the increase in CD8 levels at 24 hours with both 
procedures which return to baseline at 72 hours with the open procedure. 
Pneumoperitoneum tn the laparoscopic procedure may be responsible for 
this finding. 


Analysis of neutrophils’ role on incisional wound healing 


N.Z. Cantürk, B. Vural, N. Esen, Z. Cantürk, S. Solakoglu, 
G. Kirkali, C. S6kmensiier and N.Z. Utkan Kocaeli University 
School of Medicine, Turkey 


Aim: GM-CSF has been used clinically when given systematically to 
increase circulating neutrophils, but wound healing effects have not been 
systematically studied. GM-CSF may be physiologic components of a 
growth factor cascade within healing wounds. The aim of this study ts to 
determine the role of neutrophils and macrophages in the pathophysiolog- 
ical cascade leading to incisional wound healing. In present study. 
cyclophosphamide and granulocyte-macrophage colony-stimulating factor 
(GM-CSF) were preferred because of their contrary effects on leukocytes 
and a number of activities. 

Materials and methods: Twenty-four Wistar albino rats were used in this 
study, Animals were randomized into three groups, controls receiving 
saline, group H receiving cyclophosphamide and group IH receiving gran- 
ulocyte-macrophage colony-stimulating factor (1000ng twice per day). In 
anesthetized rats in all the groups, blood neutrophil counts and neutrophil 
funclions were also determined. Seventh day of wounding. rats were 
killed. Fresh breaking strengths of wounded skin and hydroxyproline level 
of wound was determined and wound healing processes was blindly eval- 
uated by light and electron microscopy. 

Results: Neutrophil counts and phagocytosis significantly increased in 
group IH and neutrophil counts also decreased in group H (P<0-05). 
Wound score in the group H was significantly less than that in the groups 
i and IH (P<0-05). Significant differences in breaking strengths were seen 
between group H and group IH (P<0-05). Hydroxyproline levels in surgi- 
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cally removed wounded skin were not also significantly changed for all 
three groups (P>0-05). 

Conclusion: The present study shows that neutropenia decreases the 
degree of wound healing. It is concluded that PMNs may have a role in 
modulating wound healing. Systematically given GM-CSF can enhance 
the breaking strength of surgical incision during the first week after 
wounding. 


Clinical products and secondary cicatrization in the 
experimental animal 


R. Chacón, J.F. Jiménez, M*.L. Estévez and B. Rodriguez 
School of Nursing, University of Las Palmas de Gran Canaria, 
P.O. Box 550, Canary Islands, Spain 


Objective: This is an attempt to determine the cicatricial effect of bidis- 
tilled water and physiological serum on secondary cicatrization and to 
compare the calculation of the surface area of cutaneous wounds using a 
direct and also indirect method, 
Materials and methods: We performed a Ix] em cutaneous wounds on 
the back of white mice after depilation, We sprayed bidistilled water or 
physiological serum on the wounds daily, and sketched the scab’s contour 
on tracing paper and then transferred it to millimetered cross-section 
paper. On the same sketch we measured the length and width of the 
wound and introduced the data in a statistical program for calculation of 
its surface area. 
Results: One week after initiating the experience. we obtained a wound 
closure mean favourable to the group subjected to cleansing of same with 
physiological serum {P<0-0331). In the second week we achieved very 
similar wound closure means without statistical significance, regarding the 
clinical material used for cleansing. The surface areas found did not offer 
any substantial difference between the calculation of the cutaneous 
wound's evolution obtained directly and the one obtained by the indirect 
method. i 
Conclusions: The use of physiological serum is preferable for cleansing 
cutaneous wounds to that of bidistilled water, to achieve favourable cica- 
iricial effects during the first week of the healing process. 

The use of bidistiied water is recommended after the first week for its 
similar behaviour and lower cost. 

The indirect method gives reliable results in assessing the evolution of 
the surface area of cutaneous wounds and also shortens the measuring 
process. 


The effects of desmopressin on coagulation system in obstructive 
jaundice 


A. Cékmez, E. Durak, S. Gür, O. Karabag, S. Deniz and 
F. Erciyas Jst General Surgery Department and Biochemical 
Laboratory, izmir Atattirk Training Hospital 


Purpose: This study was created to show the effects of desmopressin on 
coagulation system in obstructive jaundice. 

Methods: In this experimental study we used forty Wistar Albino male 
izogenetic rats. We divided them into four different groups. Group H 
Sham laparotomy + Placebo (SC), Group 2: Sham laparotomy + High 
dose desmopressin (SC), Group 3: Bile duct ligation + Placebo (SC), 
Group 4: Bile duct ligation + High dose desmopressin (SC). 

In all groups we determined the levels of bleeding time, protrombin 
time (PT), activated partial thromboplastine time (APTT), fibrinogen and 
factor VIH activity. © 
Results: We found that bleeding time, PT, APTT have increased. factor 
VIH and fibrinogen levels have decreased as a result of obstructive jaun- 
dice. In groups who received high dose desmopressin, significantly 
reduced bleeding time and APTT were found. Also factor VII activities 
were significantly increased after high dose desmopressin injection. There 
were no significant changes at PT and fibrinogen levels in desmopressin 
groups, 

Conclusion: Bleeding time. APTT were significantly shortened after high 
dose desmopressin injection. Factor VIH activity levels were also 
increased who received high dose desmopressin. High dose desmopressin 
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did not induce any significant changes of PT and fibrinogen. We conclude 
that desmopressin can positively influence the hemostatic system m 
patents with obstructive jaundice. The clinical importance of this hemo- 
static improvement deserves further evaluation. 


Detection of gastrointestinal micrometastatic cells in bone 
marrow by immunocytochemistry and polymerase chain 
reaction 


M. Gabriel, K. Pawlaczyk, P. Checinski and G. Oszkinis 
Department of the General and Vascular Surgery, University of 
Medical Sciences, ul. Diuga 1-2, 61-848 Poznan, Poland 


The aim of the study was to detect tumour cells of gastrointestinal carci- 
nomas with the reverse transcriptase polymerase chain reaction and 
immunocytology in bone marrow. 

Methods: We studied 74 patients who underwent surgery for a carcinoma 
of the colorectum (n=51) and pancreas (n=23). Cytological samples from 
peritoneal cavity lavages and bone marrow aspirates were analysed using 
monoclonal antibodies against tumour-associated antigens (CEA, CA 19-9 
and 17-1A) and cytokeratin 18 (CK-2). For RT-PCR we used specific 
primers for CEA. Specificity of RT-PCR and immunocytology was 
assessed by examination of I negative controls. 

Results: The tumour cells were detected by immunocytochemistry in 22 
per cent of colorectal and 52 per cent of pancreatic cancer patients. The 
use of two antibodies (CK-2 and CA 19-9) detected 92 per cent of all 
positive samples, whereas CK-2 and CA 19-9 stained approximate 70 per 
cent of all positive samples in each case. In comparison, the RT-PCR 
method yielded a higher detection rate 36 per cent of colorectal and 61 
per cent of pancreatic cancer patients. There was a good correlation 
between the detection rate and tumour stage regarding all 4mAbs and RT- 
PCR: the rate was significantly lower in patients with a tumour in stage 
MI in comparison to stage INAV. The occurrence of stained cells in bone 
marrow correlated with classical prognostic factors (TNM classification). 
Conclusion: Our results show, that PCR amplification of CEA mRNA 
and immunocytochemical detection of micrometastatic cells in bone mar- 
row are a useful technique. 


Establishment of an experimental model of colon cancer which 
replicates the regional extension pattern of human colorectal 
adenocarcinoma 


D. Garcia-Olmo, M. Garcia-Rivas, D.C. Garcia-Olmo and 
M. Atiénzar Experimental Research Unit and Dept. of General 
Surgery, Albacete General Hospital, Albacete, Spain 


Aim: The aim of this study was to develop an experimental model of 
colon adenocarcinoma based on the orthotopic implantation of tumour 
cells in syngenic rats. which reproduces the regional extension pattern of 
human colorectal adenocarcinoma. 

Material and methods: Cell cultures: Cell line DHD/K12-PROb. 
Animals: BD-TX rats. Tumour implantation: Intra-caecal injection contain- 
ing 1x10° cells in 0-25 ml of PBS, Design: Six groups were established 
according to the moment when the animals were killed: first, second, 
fourth, sixth, eighth and sixteenth week after inoculation. Measurements: 
Macroscopic and histological examination, with particular emphasis on 
caecal lesions. Tumours were classified according to the TNM system 
(UICC, 1987). 

Results: Group | (animals sacnficed on the first week after inoculation): 
tumours were found in 90 per cent of cases (9/10), which were classified 
as T,NoMy and TN )M,: Group 2 (second week): tumour in 36-4 per cent 
of cases (4/11), classified as T.NgMy and T NoMa: Group 3 (fourth 
week}: tumour in 54-5 per cent of cases (6/11), classified as TN,Mo. 
TyNoMy. TyN;Mop and TyN.M,: Group 4 (sixth week): tumour in 70 per 
cent of cases (7/10) and were classified as T, NoMa TaNeMo. TaN Mis 
TNM, and T,N,M,: Group 5 (eighth week): tumour in 100 per cent of 
cases (10/10) and were classified as T/NoMy, T3NoMy. TaNoMy, and 
TNM: Group 6 (sixteenth week): tumour in 90 per cent of cases (9/10} 
and were classified as T,NoMy and T,N,M,. The 82-2 per cent of the 
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tumours were localized in the cecum submucosae. The metastases were 
observed in lung. omentum, kidney. Hver, small bowel and timus. Tumour 
cells were observed in lymphatic vessels in 35-5 per cent of the animals 
with tumours and in 4-4 per cent of them were observed in blood vessels. 
Conclusions: Our model offers a step by step reproduction of events des- 
cribed for human colorectal adenocarcinoma. It was therefore easy to pre- 
dict how long it would take to achieve a degree of local extension, which 
is essential in the design of cancer experiments. 


Monitoring of evoked potentials during ischemic damage of 
spinal cord: experimental evaluation in a rabbit model 


J.A. Gonzalez-Fajardo, J. Glez.-de-Zarate, J.C. Alvarez, 

J.M. Toledano and B. De Andres Departamento de Cirugia, 
Facultad de Medicina, Universidad de Valladolid, e/ Ramon y 
Cajal n° 7, Valladolid 47005, Spain 


Aim: Somasensory evoked potentials (SEPs}, spinal evoked potentials 
(spinal-Eps), and motor evoked potentials (MEPs) were monitored in a 
rabbit model of spinal cord ischemma fo evaluate their efficacy and to 
determine the correlauon between evoked potentials and clinical status. 
Materials and methods: Thirty New Zealand white rabbits of both sexes 
(2-6 to 3-7 keg} were used for this study. A modified rabbit spinal cord 
ischemia model of infrarenal aortic occlusion for 21 minutes was 
employed. After baseline SEPs. Spinal-Eps. and MEPs were obtained, 
evoked potentials were recorded continuously during and after clamping 
of the aorta (30 minutes). The animals were placed in cages for neuro- 
logic evaluation at 24 hours. Finally, the spinal cord was removed for his- 
telogic study. Main outcomes measures: according to the clinical status 
tbe ammmals were graded into two categories: (1) Normal. and (2) 
*araplegia. Neurological outcome was correlated with evoked potentials, 
aad histopathological findings. 

Results: Fifteen animals were paraplegic. MEPs were always abolished 
after clamping of the aorta while Spinal-Eps and SEPs stih remained. The 
sensory evoked potentials (SEPs and Spmal-Eps}) were the least sensitive 
te spinal cord ischemia. and their presence had no correlation with the 
final clinical status (50 per cent of false negatives). This was consistent 
wath the histopathological examination that showed damage almost 
eplirely confined to the anterior horn, while the dorsal columns were gen- 
emally well preserved. High spine MEPs evoked by twitch stimulation was 
the best predictor of clinical outcome (0 per cent of false negatives, O per 
cent of false positives), 

Conclusiens: Our findings confirm the dissociation between the motor 
and sensory pathways. and that the anterior horn of the spinal cord is 
more sensitive to ischemia than dorsal columns. Because of this, SEPS 
and Spinal-Eps cannot be used as safe monitors of ischemia of the spinal 
cord. High spme MEPs evoked by twitch stimulation is the most useful 
method for real-time evaluation of spinal cord ischemia. and the best pre- 
dictor of neurologic outcome during reperfusion. 


Different patterns of Ty6 and Toß cell redistribution after 
surgical trauma 


A. Grvelewski, M. Szezepanik, P. Majcher. T. Popiela and 
W., Ptak / Dept. of General and GI Surgery CMUJ, 37-501 
Kraków ul. Kopernika 40, Polska 


Aim: We observed on mice that the major surgical stress (gastrectomy) 
may disturb the normal cell traffic selectively with increased T cell hom- 
ing in intestinal Peyer's patches and lymph nodes (GALT) and with the 
ceil displacement from peripheral blood to lymphatic organs. Present 
study was performed t compare human reaction after the surgical stress 
to animal model. 

Materiais and metheds: We investigated the changes in the peripheral 
bood WBC counts, Tyò and Ta@B cell number in patients undergoing 
standard surgical procedures: gastric resection, rectal resection, cholecys- 
teetomy. strumectomy. Cells were counted on the FACSTAR cell sorter. 

Results: We observed that after procedures on gastrointestinal system the 
lymphocyte number, especially Tyè number decreases. Other types of 
operations that did not affect peritoneal cavity (strumectomy) had much 
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lesser or opposite effect on lymphocyte cell number. 

Conclusion: We would suggest that described effect is provoked by hom- 
ing of lymphocytes in lymphatic organs after surgical stress similarly as 
we had observed in the animal model. 


The use of gentamicin-containing sponges in the prevention of 
colonic anastomotic leakage in a rat model of peritonitis 


P. Lauwers, J. Hendriks and W. Vaneerdeweg Laboratory for 
Experimental Surgery, University of Antwerp, Universiteitsplein 
I, Building 84, B 2610 Wilrijk, Antwerp, Belgium 


Intestinal anastomoses in a septic environment are considerably at risk, 
The aim of the present study was to evaluate whether a gentamicin-con- 
taining collagen sponge had a beneficial effect on the healing of a colonic 
anastomosis in a rat model of peritonitis. 

Materials and methods: Peritonitis was created in fourty male Wistar 
rats by intraabdominal implantation of a capsule containing human stools 
mixed with an equal volume of peptone-yeast-glucose broth, plus 10 per 
cent barium sulphate. One dav later. the descending colon was sectioned 
transversely and reanastomosed using eight interrupted sutures: random- 
ization into four groups took place Gr=10). Animals in group | (control 
group) received no additional therapy. A collagen sponge was wrapped 
around the anastomosis in group 2. A gentamicin-contaming sponge was 
applicated in group 3 (2-6mg/cem* gentamicin). while gentamicin was 
administered systemically in group 4 (12 mg/kg intramuscular}. Four days 
later, animals were sacrified. Anastomotic strength was measured while 
insufflating the descending colon with air at a constant rate: the pressure 
at the moment of anastomotic rupture (bursting pressure’) was recorded. 
Results were interpreted using Student's t-test. 

Results: Seven animals died of sepsis during the first 24 hours after the 
anastomosis: two in groups | and 2 each, three in group 3. In all groups. 
a mean weight loss of approximately 25 gram was noted: however. in 
group 2 (collagen-sponge without gentamicin), mean weight loss was 50 
gram (P<0-05). The value of the bursting pressure (SD) was IHE (22) 
mmHg in group 3 (gentamicin-sponge), in group 4 (gentamicin systemi- 
cally) 90 (43) mm Hg and in group 1 (controls) 88 (49) mmHg (P>0-05). 
In group 2 (collagen-sponge}. bursting pressure was 7 (21) mmHe 
(P<0-001 when compared to groups 1, 3 and 4): seven out of eight rais 
had an open perforation. 

Conclusions: Local application of a collagen sponge in an infected envi- 
ronment severely compromises wound healing. Use of a gentamicin-con- 
taming sponge does not increase significantly the strength of an tntestinal 
anastomosis in the rat. 


Murine and human macrophages respond differently to 
lipopolysaccharide 


D.A. McNamara, G. Pidgeon, J. Harmey, T.N. Walsh. 

H.P. Redmond* and D.J. Bouchier-Hayes RCS/ Department of 
Surgery, Beaumont Hospital, Beaumont Road, Dublin 9, Ireland 
and *Department of Surgery, Cork University Hospital, Cork. 
Ireland 


Aims: Exposure to airborne endotoxin {Hpopolysaccharide. LPS) during 
surgery results in increased serum VEGF (vascular endothelial growth 
factor}, the most potent angiogenic factor known. in a tumour-bearing 
murine model. Our aim in this study was to determine the effect of LPS 
exposure on VEGF production by murine and human macrophages. 
Methods: Peritoneal macrophages isolated from LPS sensitive (HEN) and 
LPS resistant (HEJ mice were adhered and stimulated im vitro with LPS 
(ing to 100ngi for 24 hours. Human monocytes were isolated from 
peripheral blood. matured to macrophages in viro and activated with 
interferon-y. They were incubated with LPS (1]-!0Qng) for 24 hours. 
VEGF mRNA expression was determined semi-quantitatively by rt-PCR 
(reverse transcriptase polymerase chain reaction) and VEGF protein levels 
were determined by ELISA. 

Results; VEGF mRNA and protein expression were not significantly 
altered in LPS-stimulated peritoneal macrophages isolated from LPS sen- 
sitive or LPS resistant mice. in contrast, human macrophage VEGF 
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mRNA expression is increased in response to LPS in a dose-dependent 
manner. 

Conclusion: In the murine model, LPS does not directly elicit VEGF pro- 
duction by macrophages whereas human macrophages demonstrate 
mecreased VEGF production following LPS exposure. This finding empha- 
sizes further fundamental differences between murine and human 
macrophages which are not, as yet, fully explained. 


Effect of octreotide treatment on cytokine production in acute 
pancreatitis in rats 


J. Marton, Zs. Szasz, Zs. Nagy*, K. Jarmay**, T. Takacs**, 

J. Lonovics, A. Balogh and Gy. Farkas Department of Surgery, 
*Department of Microbiology, **First Department of Medicine, 
Albert Szent-Gyorgyi Medical University, P.O.B. 469, H-6701 
Szeged, Hungary 


Aim: To determine the effect of octreotide treatment on the cytokine pro- 
duction in acute necretizing pancreatitis in rats. 

Methods: Acute pancreatitis was induced by the retrograde injection of 
taurocholic acid into the pancreatic duct in male Wistar rats. The serum 
amylase activity, the wet pancreatic weight/body weight ratio, and the 
TNF and IL-6 levels were measured. Four ug/kg octreotide was adminis- 
tered subcutaneously at the time of induction of pancreatitis and 24 or 48 
hours later. Rats were sacrificed 6, 24, 48, 72 hours after the operation. 
Results: Serum amylase levels and pancreatic weight to body weight ratio 
decreased significantly (P<0-05) in the octreotide-treated group. Serum 
TNF levels decreased. significantly in the octreotide-treated group as 
compared to the control group at 6, 24 and 48 hours (05741-51 U/ml: 
2-023-34 U/ml, OU/mE versus 50#15-49U/ml,  37-5+18-37 U/ml: 
13-125412-5} U/ml, respectively). 

Conclusions: Octreotide has a major influence on the cytokine production 
in sodium taurocholate-induced acute necrotizing pancreatitis in rats. Due 
to its complex effect. octreotide can partially ameliorate the deleterious 
consequences of acute necrotizing pancreatitis. Elevated cytokine levels of 
the peritoneal fluid may be explained by the activation of peritoneal 
macrophages, 


Protective role of truncal vagotomy in stress ulcer in short, 
medium and long term 


S. Rodriguez, A.M. Bayón, J.M. Alcalde. I. Vegh, L. Ortega, 
E. Rodriguez, I. Landa and J.L. Balibrea Hospital 12 due 
Octubre, Madrid, Spain. Mailing address: (Dra. Silvia 
Rodríguez): c/ Jaime el Conquistador 13, portal 2—8°C, 28045 
Madrid 


Introduction: Usefulness of truncal vagotomy in ulcer disease is more 
and more restricted because it does not seem to control the mediators of 
gastric acid secretion (gastrine. histamine) in long term, Nowadays, its 
indications seem to be Hmited to those complications directly related to 
cholinergic way (mainly those related to stress). 
Aim: To assess the protective role of truncal vagotomy in short, medium 
and long term in animals under stress. 
Materials and methods: Eighty Wistar rats were operated: truncal vago- 
tomy, pyloroplasty and Heller's esophagic myotomy. We established four 
groups with 20 animals in each one, in relation to postoperative period 
before their sacrifice: A (ong term) 120 days, B (medium term) 30 days, 
C (short term) 7 days and D (control, non-operated). Before they were 
sacrified, 10 rats in each group were under stress and we subsequently 
assessed gastric bleeding and erosive mucosal lesions. We also measured 
pre and postoperative gastrinemia levels with and without stress. 
Results: Eight of 10 animals under stress in group D had gastric bleeding 
and erosions but only two in group C and one in groups B and A. 
Gastrinemia levels were worthless. 
Conclusions: Our results point out that truncal vagotomy seems to protect 
from stress ulcer in short, medium and long term in Wistar rats. 

We know about the variations of hormonal mediators of gastric acid 
after vagotomy in rats (double increase of G ceils hyperplasia in short and 
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long terms)’ so we can suspect that the main mediator of stress is the 
acetylcholine and not gastrin. In this way, truncal vagotomy could still be 
in use to treat stress ulcers. 


‘Landa H. Alcalde J, Yuste P. Ortega L, Ramia JM, Carrillo A, Balibrea JL. 
influencia de la vagotomia troncular sobre las células G y D en el antro gástrico del 
cobaya. Cir Esp 1995, 58¢3}: 212-215. 


An improved method for producing hepatic cirrhosis in rats 


M.A. Secchi, E. Taghaferri, E. Peralta, J. Monti, L. Quadrelli, 
L. Rossi and L. Lambotte Unit of Surgical Research, Hospital 
Italiano de Rosario (Argentina) and Experimental Surgery 
Laboratory, University of Lovain, Medical School (Belgium) 
Riobamba 524, (2000) Rosario, Argentina, Fax 54-41-81 1049 


Many models of carbon tetrachloride (CCL4) induced liver cirrhosis in 
the rats have been described. Nevertheless reproduction and persistence of 
cirrhosis is stl hard to obtain. 

Methods: Cirrhosis was produced in three rat series since 1988 (7=79) by 
a nine-week period of combined subcutaneous and gastric administration 
of CCL4. CCL4 was given once a week by intragastric route in doses 
increasing from 0-OSmi to a 0-40 ml maximum. adapted to the change in 
body weight. In addition. CCL4 dissolved in 50 per cent mineral oll was 
given once a week. A subcutaneous dose of 0-2 ml/150g/body weight 
three days after the intragastric administration was given. The presence of 
ascitis, serum levels of albuminemia, bilirubinemia and ASAT were 
recorded and compared with a control group. Histological examination 
was made to confirm the cirrhotic state at two weeks, and at two and five 
months after the end of CCL4 administration. A control series (n=8) given 
only water was used for statistical analysis by Student's t-test. 

Results: Thirty-three out of 79 rats (42 per cent) were alive at the end of 
the procedure. Histological evidence of micronodular cirrhosis was con- 
firmed in 31 of 33 (94 per cent). Ascitis was 3-8+0-6ml and 0-00 ml in 
control group (m=8) (P<0-001). ASAT was 2514107 U/L and 8449 U/ in 
the control group (P<0-01). Albuminemia was 2-08+0-6mg per cent and 
2-84+0-4 in control group (P<0-05). Bilirubinemia was 1-222+0-28 mg per 
cent and 0-16+0-05 in control group (P<0-001). Twenty-four out of 31 cir- 
rhotic rats survived for two months and 12 of those 24 survived for five 
months, all of them with histological evidence of cirrhosis. 

Conclusion; We described and adapted a CCL4 induced cirrhosis model 
with 94 per cent of Improvement. 77 per cent of the cirrhotic rats sur- 
vived two months and 38 per cent five months with histological evidence 
of micronodular cirrhosis. This model is easy (18 doses), fast (nine 
weeks), efficient (94 per cent) and stable after five months in surviving 
rats, 


Interleukin-1$ (IL-18) effect on polymorphonuclear neutrophil 
tissue-accumulation after endotoxic injury 


L. Telles, A. Mansilla, J.A. Ferrón. A. Collado, R. Lupiani and 
MJ. Vilchez Unidad de Cirugía Experimental, Hospital ‘Virgen 
de las Nieves’, Avda. Fuerzas Armadas, n° 2, 18014 Granada, 
Spain 


Introduction: Systemic Inflammatory Response Syndrome (SIRS) is 
mediated by the activation of multiple immunologic mediators. During 
SIRS there is a sequestration of leukocytes in the endothelial cells in dif- 
ferent organs. In this study we investigate the effect of the pretreatment 
with IL-1B on tissue leukocyte infiltration after experimental endotoxic 
challenge. 

Materials and methods: Seventy-two female CBA/H mice. 10-12 weeks 
old. were divided into three groups of 24: Group | = Sham (normal val- 
ues): Group 2 = Endotoxic shock was induced by LPS from Escherichia 
coli serotype O55:BS5 125 mg/kg intraperitoneally G.p.); Group 3 = 
Pretreated with IL-16 80ng/mouse injected Lp. 24 hours (hr) before LPS. 
At i. 2, 4 and 24hr after LPS, the animals were killed and the liver, lungs 
and small intestine removed (six mice per hr and group). Tissue leukocyte 
accumulation in the different organs was evaluated by measurement of the 
products derived from leukocyte degranulation (myeloperoxidase (MPO)) 
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by spectrophotometry. Values of MPO are expressed in U/mg of protein. 
Differences in mean values of MP at different times were compared using 
Newman-Keuls’s test. 

Results: Liver: We ebserved a decrease in MPO levels at 24hr in group 
= in relation to group 2. Lung: There was no difference between groups. 
futestine: MPO levels increased at 1, 2, 4 and 24hr in group 3 in relation 
io group 2. 

Conclusions: Pretreaiment with [L-1B increases the leukocyte accumula- 
ton in small intestine after endotoxic challenge. In advanced stages after 
the aggression the leskocyte accumulation decreases in the liver, while the 
lung is not affected. 


Dietary fibre. The effects on experimental colonic anastomoses 


A. Vázquez, F. Villalba, E. Artigues, M.J. Garcia-Coret, J. Aznar 
and E. Montalva Service of General and Digestive Surgery, 
Valencia University General Hospital, Valencia, Spain 


Aim: Different dietary fibres (low fiber, LF; low fibre with pectin, LFP: 
flow fibre with karaya, LFK; standard rat chow, SD) were used to study 
fecal bolus effects upon the cicatrization of colonic anastomoses in rats, 

Material and metheds: Fifteen rats were included in each dietary group. 
Anastomotic cicatrization was evaluated in terms of the complications 


ebserved, bursting pressure (BP), histology. and the quantification of 


hydroxyproline. To tais effect, a segment of colon was removed, followed 
by end-to-end anastomosis. The rats were reoperated after seven days, 
removing the colon segment containing the anastomosis. Both segments 
were compared in each group, and between groups. 

Results: Fecal bolus weight was significantly modified in all groups, and 
was greatest in the SD and LFK groups, which presented more anasto- 
molic complications. BP (mmHg) in the intact colon (control) was greater 
m the SD and LFK groups (214-247 and 197-347, respectively), signifi- 
cant differences bemg observed between the SD and LFP (174-2+7) 
groups. BP on reimervention (day 7) was greatest in the LFP group 
(193-927), with sigaificant differences vs the LF and LFK groups 
155-59 and 154-241, respectively). Bursting wall tension (BWT) 
tkdynes/em) in the controls (day 0} was significantly lower in the LF and 
LFP groups (50-742 and $9-5+3-4, respectively) than in the LFK and 
SD groups (84-744) and 91-343-5, respectively). In turn. anastomotic 
BWT (day 7) was lewer in the LF group (48-2+3-2) than in the animals 
given pectin (65-945-4), karaya (66-724-8) and standard diet (80-3+4-8) 
éP<-01}. Collagen concentration in the control colon was greater in the 
LP diet vs the other three groups (P<0-07). In the colonic anastomoses the 
collagen contents were significantly lower than on day 0. though no inter- 
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group differences were observed. The histological study likewise revealed 
no significant differences. 

Conclusions: Lower fibre diets reduce the basal pressure parameters of 
the colon, though without affecting subsequent gains in anastomotic resis- 
tance. In turn, the improved cicatrization observed when supplementing a 
low fibre diet with pectin is no longer apparent when each animal is used 
as its own control, 


Intestinal sutures in the rat: preliminary results 


C. de Werra, P. Marra, A. Marano, F. D’ Armiento* and 

P. Forestieri University of Naples ‘Federico IT’, Surgical and 
Oncological Department: Chief Prof. P. Forestieri, *Institute of 
Pathology: Chief Prof. R. Vecchione, S. Pansini St. n° 5, 80131 
Naples, Italy 


One of the most important clinical advances in suture technology was the 
development of synthetic absorbable sutures to replace gut sutures. The 
role of a suture, in fact, is to realize an approaching of two ends of a con- 
tinuum solution until the wound acquires enough mechanical strength. The 
ideal situation would be that the material disappears once the wound is 
sufficiently resistant. and that the utilized suturing material has a feast 
impact on the healing process. Authors evaluate and compare the effec- 
tiveness of five synthetic absorbable sutures to other four different 
absorbable synthetic sutures in intestinal anastomes in the rats. as well as 
their impact on the normal wound healing physiopathological process. The 
experimental work has been performed on three groups of six rats, sacri- 
ficed after 6. 20 and 90 days respectively. The preliminary anatomo- 
pathological results show that the least interference is given by the 
Giycomer* 631 and the polyglycelic acid, polyglyconate gives good 
results, but brings a greater fibrous reaction. At a lower level polydiox- 
anone and polyglactin acids are found, with slightly better results for the 
former. The evaluation of surgical characteristics has allowed the materi- 
als to be classified into three categories: one, where features like smooth- 
ness and elasticity prevail (polyglyconate and polydioxanone); another, 
where knot tying and knot resistance and memory are the major charac- 
teristics (Poliglycole, Polyglactin); the last class, Glycomer* 631, was sig- 
nificantly stronger than the braided synthetic absorbable suture and the 
other synthetic monofilament over the three months of implantation and it 
has the best surgical characteristics because it collects the best of the 
monofilament and braided sutures. 

Reference 

1) Laufman H, Rubel T. Synthetic absorbable sutures. Surg Gynecol 
Obstet 1977. 145: 597-606. 
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Retrospective study on 407 laparoscopic cholecystectomies 
converted to open surgery 


L. Angrisani, F. Corcione, A. Tartaglia, A. Tricarico, F. Rendano, 
R. Vincenti, M. Lorenzo, A. Aiello, C. Bellucci, D. Bruni, 

F. Caracciolo, D. Cattaneo, G. Chiacchio, L. Cioffi, L. Cobellis. 
G. Conzo, F, Crafa, A. De Falco, G. De Sena, C. De Werra, 

R, D'Errico, P. Di Palma, L. Docimo, F. Frega, C. Giardiello, 

V. Landolfi, C. Mazzarella, O. Micera, O. Petrillo, R. Rea, 

G. Rispoli, P. Smaldone and P. Sperlongano Lap Club — Coll. 
Study Group, c/o Fondazione IDIS, via Coroglio, 156-80]24 
Naples, Italy 


Aims: Retrospective analysis of causes of conversion to laparotomy dur- 
ing laparoscopic cholecystectomy and type of incision performed. 
Methods: A questionnaire was mailed to all surgeons independently 
working in Naples and its neighbouring area with experience of >100 
laparoscopic cholecystectomies. Data were collected for patients converted 
to open surgery from February 1990 to November 1997, Twelve thousand 
seven hundred and eighteen cholecystectomies were performed by 33 sur- 
geons. 

Results: Four hundred and seven (3-2 per cent) patients were converted to 
open laparotomy. Causes of Conversion Not Related (CNR) to laparo- 
scopic cholecystectomy have been 27 (6-6 per cent). CNR were: diagnos- 
tic failure (7=7; 25-9 per cent), equipment failure (n=9; 33-3 per cent): 
complications of pneumoperitoneum (#=11; 40-8 per cent). In this group 
one patient died (0-3 per cent) by Veress needle vascular injury. Causes of 
Conversion Related to laparoscopic cholecystectomy (CRC) have been 
380 (93-4 per cent), and were: adhesions (1=180: 47-6 per cent) non-dis- 
sectable Calot triangle (n=76; 20 per cent) biliary and vascular anatomical 
variations (7=10; 2-5 per cent) advanced acute and chronic inflammations 
(n=25, 6-7 per cent); common bile duct lithiasis (a=19; 5 per cent): gall- 
bladder cancer (#=11; 2-8 per cent): complications during surgical dissec- 
tion (biliary: 23. 6 per cent: vascular: 36, 9-4 per cent). Mortality was 
absent in this group. Laparoscopic time before laparotomy has been 
30+10 minutes (range 7-150). Laparotomy has been performed by sub- 
costal access in 314 (77-1 per cent) patients, 85 (27-1 per cent) of these 
were minilaparotomies. In the remaining a midline incision was preferred. 
Laparotomics were complicated in 38 (9-3 per cent) cases, four of whom 
(10-3 per cent) required subsequent laparotomy. 

Conclusion: Collected experiences of causes, timing. type of incision and 
morbidity of laparotomic conversion during laparoscopic cholecystectomy, 
still represent an area of concern. Regional audit is very useful and is 
definitively needed specially for surgeon starting laparoscopic approach or 
at the beginning of their surgical experience. 


Second-look endoscopy with repeated injection of thrombin with 
adrenaline vs fibrin glue in bleeding peptic ulcer 


A. Babicki, M. Dobosz, R. Marczewski and Z. Wajda // 
Department of General, Gastroenterological and 
Endocrinological Surgery, Medical University of Gdansk, 1, Prof. 
Kieturakis Street, 80-742 Gdańsk, Poland. Tel/Fax 04858 
3018775 


A prospective randomized study was conducted to assess whether a 
repeated injection of fibrin glue is superior over repeated thrombin/ 
adrenaline injection, ` 

Thirty patients with bleeding peptic gastric or duodenal ulcer (Forrest 
la or Ha) were divided into two groups, 15 patients each. In all the 
patients initial injection therapy with thrombin/adrenaline was used. In 
Group I repeated injection with thrombin/adrenaline solution and in Group 
H with fibrin glue (Beriplast) was performed. In four patients (26-6 per 
cent) of the group I (reinjection with thrombin/adrenaline) recurrent bleed- 
ing was observed. Three patients were successfully injected again, in one 
patient emergency gastric resection was carried out. In the group IH the 
authors observed one recurrent bleeding (6-6 per cent), effectively treated 
with repeated endoscopic injection. The mean hospital stay of the bleed- 
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ing patients in the group | was 13-2 days (5-50 days), and in the group H 
7-4 days (4-12 days). No mortality and complications were observed due 
to the applied treatment. 

Summarizing, our results suggest a possibility of benefit with the sec- 
ond-look elective endoscopy and repeated injection of fibrin sealant. 


Diagnostic laparoscopy in suspected dissemination of 
intraabdominal neoplasms 


A. Budzynski, A. Bobrzynski, M. Winiarski, W. Kostarezyk and 
J. Krzywoh 2nd Department of General Surgery, Collegium 
Medicum of Jagiellonian University, ul. Kopernika 21, 31-501 
Krakow, Poland 


Intraabdominal dissemination of cancer into parietal peritoneum, omentum 
or liver surface except for very rare cases could not be diagnosed preop- 
eratively. Some data like marked weight loss, ascites and others based 
only on weak, poorly documented suspicion might suggest the widespread 
disease. Unfortunately non-invasive methods that would allow for diagno- 
sis of peritoneal spread are currently not available. Without preoperatively 
confirmed dissemination laparotomy with curative intention is in these 
patients usually attempted but in many cases even this results in big 
trauma for those patients. Postoperative period is long-lasting and compli- 
catons are likely to occur. We believe, that low trauma associated with 
laparoscopy resulting in smooth and in most cases uneventful postopera- 
tive period justifies its use in those cases. Following this at the 2nd 
Department of General Surgery we performed diagnostic laparoscopy in 
[8 patients with suspected disseminated cancer. In eight of them dissemi- 
nation was confirmed without identification of the primary tumour. In five 
pelvic mass originating from adnexa was discovered, in three the primary 
tumour was located in the gallbladder. two in pancreas, one in the stom- 
ach. In each case we were able to obtain samples for pathological exami- 
nation. We observed no complications related directly to the procedure. 
Patients received normal oral diet in the 2-3 postoperative days and went 
home 4-7 days after operation. Laparoscopy with its obvious advantages 
of minimal invasiveness allowed us to make precise diagnosis and unnec- 
essary laparotomy was avoided. 


Emergency laparoscopy in acute abdomen 


A. Budzynski, A. Bobrzynski, W. Kostarezyk, J. Krzywoń and 
M. Winiarski 2nd Department of General Surgery, Collegium 
Medicum of Jagiellonian University, ul. Kopernika 21, 31-501 

Krakow, Poland 


Laparoscopy with its minimal invasiveness, ability to precisely delineate 
diagnosis and in many cases possibility to perform final treatment is a 
new, promising tool in the hands of a surgeon dealing with abdominal 
emergencies. Low trauma associated with this procedure, short hospital- 
ization and ability to regain normal activity within a short period of time 
are obvious advantages appreciated by patients. The method itself is more 
demanding than in elective case with precise preoperative diagnosis and 
requires considerable experience. The access to some organs is difficult as 
well as handling of friable. inflamed tissues often covered with blood, pus 
or debris. Taking into account the limitations of the method we believe 
that it could be offered to most of patients with ‘acute abdomen’. At our 
department we performed 102 emergency laparoscopies; 16 cases af 
laparoscopy for abdominal trauma are excluded as they were subject to 
another report. We present 86 patients with ‘acute abdomen’ submitted to 
laparoscopic procedure. Preoperative diagnosis that led to the operation 
were as follows: appendicitis 64, ileus 7, peritonitis 7, perforated ulcer 4, 
pancreatitis 4. In 82-5 per cent (66 of 80) patients requiring operative 
management the final treatment was performed laparoscopically, in 14 
(17-3 per cent) conversion to an open procedure was necessary. In six 
(6-97 per cent) patients no pathology requiring surgical treatment was 
found. In those patients unnecessary laparotomy has been avoided. In 
eight (9-3 per cent) cases the diagnosis was different than preoperative but 
requiring surgery was undertaken during laparoscopy and patients were 
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submitted to appropriate treatment. Four of them required conversion and 
laparoscopy allowed for choosing proper access for open procedure. Our 
experience confirms well known facts that laparoscopy in abdominal 
emergencies gives a chance to define precisely diagnosis, perform in most 
cases final treatment and to reduce the number of unnecessary laparo- 
lemies. Even though the procedure is difficult, requires trained staff and 
expensive equipment it should be strongly recommended. 


E.xtraperitoneal endoscopic nephrectomy using 
pneumoretroperiteneum under coelioscopic control 


L. de Canniére. F. Lorge and L. Michel Mont-Gedinne 
University (UCL) Hospital, B-5530 Yvoir, Belgium 


Aim: The extraperitoneal approach is a logical access for nephrectomy 
with a posterior access to the renal pedicle without interference with 
intraperitoneal organs. We show a right retroperitoneoscopic nephrectomy 
(multicysiic kidney) under coelioscopic control using a direct pneumo- 
retroperiioneum. 

Material: Patient is placed in the lateral decubitus position. A Veress 
needle is introduced at the level of the lumbar triangle in the retroperi- 
toneal space. that is insufflated with CO. (12 mmHg). Development of the 
paeumoretroperitoneum is watched by an optic inserted via an intraperi- 
toneal paraombilical trocar. The retroperitoneal space created by the 
paeumoretroperitoneum can easily be widened by blunt dissection with a 
iJmm diameter coaxial laparoscope inserted through a trocar placed in 
the lumbar triangle. Under intra and extraperitoneal control, three other 
retroperitoneal trocars are then safely introduced. The pneumoperitoneum 
is then exsufflated in order to allow the pneumoretroperitoneum to further 
enlarge. The ureter after being clipped and sectioned is pulled up to visu- 
asze the hilum of the kidney. The renal artery is first controlled by clips 
before ligation of the vein. The nephrectomy is completed by dissection 
oF its upper role and anterior face. The kidney is extracted in a plastic 
bag. 

Results: This technique was applied to six patients (right/left: 3/3) for 
hvdronephrotic kidneys (15 to 20cm), two multicystic and one atrophic 
pest nephritis kidneys, The mean operative time was 200 minutes and 
there was no blood Joss. Increase of PaCO, above 44 mmHg was recorded 
in one patient. There was no complication. 

Conclusion: The retroperitoneoscopic nephrectomy is safely feasible. The 
extrapertoneal working space is large enough and the intraperitoneal con- 
trol avoids blind injury to intraperitoneal organs. 


Gasless laparoscopic and local anesthesia in high risk patients 


A. Cano, M. Diaz, $. Morales, A. Gonzalez, R. Pérez-Huertas and 
M. Martin Laparoscopic Surgery Unit, Virgen Macarena 
hospital, Avenida Doctor Fedriani n° 3, 41071 Sevilla, Spain 


Intreduction: Metabolic changes associated with pneumoperitoneum are 
usually of little clinical significance in healthy patients but may adversely 
affect the outcome in patients with underlying cardiac or respiratory dis- 
ease. The gasless laparoscopic method using an electric lift introduced 
info abdominal cavity avoid the physiopathological problems of the pneu- 
moperitoneum and perform a safe alternative in patients with a compro- 
mased respiratory or cardiac status. 

We present abdominal explorations using local anesthesia and gasless 
method in patients with important pulmonary or cardiac dysfunction. 
Materials and methods: We performed gasless laparoscopic surgery and 
local anaesthesia under direct vision in three patients (age 65, 77 and 81). 
Ail patients presented serious pulmonary dysfunction. 

Results: We found one abdominal infection and observed two intestinal 
tumour. This method permitted to do some biopsies and tumour staging 
without any complications. 

Conclusions: Gasless laparoscopic surgery with local anesthesia repre- 
sents may provide a safer alternative method of exposure for minimally 
invasive surgery in patients with a compromised respiratory or cardiac 
disease. 
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Gasless laparoscopic in abdominal surgery: an early experience 


A. Cano, M. Diaz, S. Morales, A. Gonzalez, A. Pérez-Sanchez 
and M. Martin Laparoscopic Surgery Unit, Virgen Macarena 
Hospital, Avenida Doctor Fedriani n° 3, 41071 Sevilla, Spain 


Introduction: The abdominal wall lifting or gasless method presents 
important advantages when compared to the traditional pneumoperitoneum 
method. Since all operative procedures are performed under normal pres- 
sure, the complications caused by pneumoperitoneum can be avoided and, 
al same Ume, unlimited suction and irrigation can be obtained without a 
reduction of exposure. In addition, simple valveless trocars and conven- 
tional surgical instrument can be used. 

In this communication we summarize our first experience of using 
gasless laparoscopic in abdominal surgery and we present the potential 
advantages of this technique. 

Materials and methods: We performed gasless laparoscopic surgery in 
20 patients: cholecystectomy Gr=11), abdominal exploration and biopsy 


(n=3), appendectomy Gr=2) and others (7=4), 
We evaluated physiological effects during anesthesia, postoperative 
nausea and vomiting, abdominal pain and global cost. 
Results: The results obtained are similar to pneumoperitoneum method, 
but it has been observed a global reduction of costs, less postoperative 
nausea, vomiting and right shoulder pain. and no cardiovascular and 
metabolic disturbances. We observed one wound infection as complication 
and two times we had to change the surgical procedure. 
Conclusions: Gasless laparoscopic surgery seems to be a reliable alterna- 
tive to conventional laparoscopic and demonstrate potential advantages for 
selected indications. 


Laparoscopic fundoplication (LF): results in the first 31 patients 
and influence of the learning curve 


S. Contini, A. Franzé*, R. Dalla Valle, A. Bertelé* and 

R. Zinicola Istituto di Clinica Chirurgica Generale e dei 
Trapianti d’Organo, *Gastreenterology Department, University 
of Parma, Via Gramsci 14, 43100 Parma, Italy 


Aims: LF has been considered a good alternative to open surgery for gas- 
tro-oesophageal reflux disease. We analyse our early experience of LP 
with a particular attention to the learning curve. 

Materials and methods: LF was attempted in 31 patients for medically 
unresponsive GORD (29 patients) and giant slipping hernia (two patients}. 
Mean age was 38 yrs (23-68). 16 patients were male (5! per cent). A 
360° fundopilcation was constructed in 30 cases; a 270° posterior fun- 
dopilcation in one case. Short gastric vessels section and suture of the hia- 
tus were not routinely performed. 

Results: Mean operative time was 135 minutes but was strikingly 
reduced from the first (170 minutes) to the second half (100 minutes) of 
the patients. Seven patients (21 per cent) were converted to open surgery 
(both patients with giant hernia). Conversion was not observed in the last 
iS patients operated for GORD. A delayed gastric wall perforation was 
observed near a stitch of the gastric wrap (3-2 per cent). Transient (three 
months) dysphagia was observed in 14 patients (45 per cent). requiring 
open reoperation in one case (3-2 per cent). Mortality was nil. 
Recurrency of symptoms is present in two (6-5 per cent) cases (mean fol- 
low-up: 17 months - range: !-40) and appeared two and four months 
after surgery. Twenty-eight patients (90-3 per cent) are satisfied of the 
results and would repeat surgery. Both patients with recurrency were in 
the first half. 

Conclusions: The ‘learning curve’ plays a great role in the first results 
after LF. Operating time is obviously reduced with the experience. 
Moreover complications or recurrency of symptoms were not observed in 
the second half of the patients and conversion in the last 17 cases was 
necessary only in two patients with giant slipping hernia. Transient dys- 
phagia is common after LF. even in floppy procedures. Section of the 
short gastric vessels and posterior crural suture have no influence on it in 
our experience. LF has been demonstrated feasible and safe as open 
surgery but the analysis of the results of a single surgeon must probably 
exclude the first phase of experience. 
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Influence of laparoscopic and traditional cholecystectomy on 
patients respiratory efficiency 


M. Dancewicz and J. Kowalewski The First Surgical 
Department of the Military Medical Academy in Lod2, Poland, 
ul. §. Zeromskiego 113, 90-549 Lodz, Poland, E-mail: 

waml kich@ polbox.com 


Aim: The aim of the study was to evaluate the pulmonary function test 
results in patients after standard and laparoscopic operations in the first 
two days after surgery. 

Material and methods: Seventy-six patients treated for cholecystolithiasis 
in the clinic between 13th June and 30th November 1995 were analysed. 
The patients qualified for cholecystectomy were divided into two study 
groups. Group 1 (55 patients) qualified for cholecystectomy by laparoscopic 
technique, group H (21 patients) operated on in a traditional way. One day 
before operation all the patients underwent spirometric examination by 
means of computer spirometer ‘Pneumoscreen H Jaeger Germany’. Vital 
capacity (WC), exhale reserve volume (ERV), forced vital capacity (FVO) 
and breathing reserve (BR) was calculated and arterial blood acid-based 
equilibrium was determined. One and two days after cholecystectomy and 
the same measurements were repeated in all the patients, 

Results: Spirometric results showed diminished VC, FVC and BR first 
day after operation of 25 per cent in the patients operated on by laparo- 
scopic technique and of 40 per cent in the group operated on in a tradi- 
tional way. The recovery of those parameters to the preoperative values 
was slower in patients from group I. Deficiency of breath capacities two 
days after surgery amounts to 13 per cent in laparoscopic and 30 per cent 
in traditional method group respectively. All differences in the results of 
spirometrie study were statistically significant. There was no statistically 
significant changes in-arterial blood acid based equilibrum. 

Conclusion: The resulis of the study suggest that laparoscopic cholecystec- 
tomy impairs breathing sufficiency of the operated patients to a lesser extent 
and for a shorter time span compared to a traditional cholecystectomy. 


Effectiveness of laparoscopy in case of acute lower abdominal 
pain in female patients 


J. Gardovskis, A. Martinsons and Z. Narbuts Department of 
Surgery, Medical Academy of Latvia, Dzirciema Str. 16, LV 1007 
Riga, Latvia 


Acute Lower Abdominal Pain (ALAP) in females usually can be a prob- 
lem in everyday practice. 

Aim: Aim of the study was to evaluate effectiveness of laparoscopy based 
diagnosis and treatment algorithm in case of ALAP on young females. 
Materials and methods: The criteria for the algorithm were ALAP, sex 
(females), fertile age (18-45). possible laparoscopy. Targets for following 
steps were: 1) making the decision to perform laparoscopy by screening 
examinations, necessary consultations by another specialist; 2} the diag- 
nostic laparoscopy: 3) operation (laparoscopica!l or open): 4) making the 
final diagnosis on previous findings or performing another examinations. 
Laparoscopical findings, laparoscopical operations, histopathological find- 
ings, rate of negative appendectomy were analysed prospectively. From 
September till December 1977, 43 laparscopic procedures on the research 
group were performed. 

Results: In most cases the screening tests and specialist consultation did 
not prescribe true diagnosis. Laparoscopical findings were: visually 
inflamed appendix — 21 cases, free liquid in peritoneal cavity — 7 cases, 
pelvic adhesions ~ 5 cases, ovarian cyst in 3 cases, polycystic degenera- 
tion of the right ovarium - 2 cases, torsion of ovarian cyst with intra- 
abdominal haemorrhage ~ } case and no visual findings of the disease — 
4 cases. Following laparoscopic procedures were performed: laparoscopic 
appendectomy — 20 cases, aspiration of free liquid — 7 cases, laparoscopic 
lesion of adhesions ~ $ cases, ovarian cyst resection in 4 cases, only diag- 
nostic procedure ~ 4 cases, electrodestruction of the ovarian cysts — 2 
cases, Open appendectomy — | case. Postoperative histopathological find- 
ings (n=25) were: destructive appendicitis ~ 18 cases, ovarian cyst — 4 
Cases, se appendicitis (negative appendectomy) — 3 cases. Negative 
appendectomy rate decreased from 32-7 per cent to 7 per cent. 
Conclusions: Introduction of laparoscopy based diagnostically and treat- 
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ment algorithm in case of ALAP on female patients can be method of 
choice for differential diagnostics and treatment. 


The effect of endoscopic retrograde cholangiopancreatography 
(ERCP) to laparoscopic cholecystectomy 


U. Gozalan, M. Doganay, T. Coskun, A.Z. Akat, M. Guler and 
N.A. Kama Ankara Numune Hospital, 4th Department of 
Surgery, Turkey 


Introduction: Although it has a short history, laparoscopic cholecystec- 
tomy takes the place of conventional cholecystectomy in the treatment of 
symptomatic cholelithiasis cases. The morbidity and mortality of this pro- 
cedure were noted in many studies. According to the studies the most 
prominent cause of conversion to open surgery is excessive inflammation 
and undetermination of the anatomy. It has been stated that preoperatively 
performed ERCP was a minor risk factor in laparoscopic cholecystectomy. 
We evaluated the impact of ERCP in our 715 laparoscopic cholecystec- 
tomy Cases. 
Patients and methods: Between March 1992~November 1997, 715 
laparoscopic cholecystectomy cases were reviewed retrospectively. 
Patients were grouped according to age, sex. type and the duration of 
symptoms, previous operations, preoperative evaluation methods and pro- 
cedures. The duration of the operation, intraoperative complications, post- 
operative morbidities and mortalities, duration of the hospitalization time 
were all analysed. We have operated all ERCP performed patients 24-48 
hours after that procedure. Statistical analysis was done by using Chi- 
square (Pearson) test. 
Results: Of 715 cases, 30 (4-2 per cent) patients were performed ERCP 
preoperatively. Eleven of these patients (36-7 per cent} were males and 19 
(63-3 per cent) patients were females. Twenty-three patients (76-7 per 
cent} were above 65 years old and seven (23-3 per cent) were below 65 
years. Patients were operated due to chronic calculous cholecystitis in 
nine cases (30-0 per cent}, acute calculous cholecystitis in nine cases (30-0 
per cent), cholecystocholodocholithiasis in nine (30-0 per cent) and gall- 
stone pancreatitis in three (10-0 per cent). One patient (11-1 per cent) had 
undergone upper abdominal operations and eight patients (88-1 per cent) 
lower abdominal operations previously. In the 27 patients (90-0 per cent) 
the operation was completed laparoscopically. whereas in three patients 
(10-0 per cent) the operation was converted to open surgery. The conver- 
sion rate was 10-0 per cent. Indications for conversion to open laparo- 
tomies were as follows: in two cases (66-6 per cent) due to excessive 
inflammation and undetermination of the anatomy: one case (33-4 per 
cent} suspicion of common bile duct injury. This took 60 minutes in 2i 
cases (70-0 per cent), and in nine cases (30-0 per cent) it was found to be 
above 60 minutes. The learning curve was accepted as 10 operations per 
surgeon. According to this 22 patients (73-3 per cent) were operated by 
the experienced surgeons and eight patients (26-7 per cent) by the inexpe- 
rienced surgeons, Intraoperative major complications were seen in one 
case (3-3 per cent) and minor complications were seen in five cases (16-7 
per cent). There was no complication in any case postoperatively. 
Postoperative hospital stay was one day in 22 (73-3 per cent), longer than 
one day in eight cases (26-7 per cent). Mortality rate was found to be 
zero, 
Conclusion: There were no statistically signficance in patient age, sex, 
conversion to open procedure, intraoperative and postoperative complica- 
lion. postoperative morbidity and mortality and duration of postoperative — 
hospitalization. According to our results, we suggest that laparoscopic 
cholecystectomy can be performed confidently 24-48 hours after ERCP 
procedure. 


Laparoscopic adjustable silicone gastric banding — first 
experience in Slovakia 


P. Holécezy, J. Payer Jr., J. Malina, P. Novak and A. Králová 
Railway Hospital, Sancova 110, 832 99 Bratislava, Slovakia 


Aim: To report on the first two cases in whom the laparoscopic adjustable 
silicone gastric banding system was used. The indication was morbid 
obesity. 
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Material and methods: First two operations were done in our msitution 
in December 1997. The patients body mass index (BMI) was 47 and 38. 
Detuls of the procedure are described 

Results: Both procedures were done successfully In the first case haem- 
ocrhage from the port side was observed, this caused prolongation of the 
operation to more than 4 boars The second one was done in 2 bours 20 
minutes Postoperative course was uneventful and patents were dis- 
charged on 7th and Sth postoperative day 

Conclusion: Surgical treatment of morbid obesity is the last resort for 
many pahents. Laparoscopic adjustable silicone gastric banding according 
to the literature seems to be very effective operation with very low com- 
pheations and mortahty rate. Our first expenence is encouraging 


A modified laparoscopic technique of banded vertical 
gastroplasty for morbid obesity 


A. Ingelmo-Setien, C.F. Escalante and E. Martino Sierrallana 
Hospual, Valdecilla University Hospital, Cantabna, Spain 


The surgical treatment of morbid obemty has become routme clinical 
practice Procedures that reduce gastnc capacity and dietary intake are 
now considered preferable to those that alter food absorption as they are 
associated with fewer side-effects. After a traming period in an animal 
laboratory setting, ıt was decided to perform a modified banded vertical 
gastroplasty with vertical section by a laparoscopic approach. 

Surgical technique: With the patient under general anaesthesia, the 
surgeon stood between the patent's legs Five cannulas were dis- 
tnbuted in the upper abdomen First the gastrohepatic ligament 1s 
opened close to the lesser curvature of the stomach 56cm below the 
cardias and medial to the gastric vessels Afterwards the His angle is 
open and a vertical partition of the stomach down 56cm, by using ho- 
ear articulated is performed A retrogastric tunnel joining both dissected 
areas was created by blunt dissection under direct vision The output of 
the neogastric pouch is calibrated on a nasogastric tube by mntetic band 
of Scm long. 

Results: In 1997, six morbidly obese patients were treated by this laparo- 
scopic approach All pabents were women with a mean age of 28 (range 
20-46) years Mean body-weaght was 128 (105-146) kg. Mean operating 
nme was 200 (150-240) min 


Conctusions: 

1 A laparoscopic approach has obvious advantages for morbidly obese 
patients 

2 This modified seems to provide the same 
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results as open technique banded vertical gastroplasty 


Laparoscopic truncal vagotomy 


F. Karvelas, N. Apostolopoulos and P. Dimopoulos General 
Hospital of Patras ‘Agios Andreas’, Tsertidou 1 26 226 Patras, 
Greece 


This report presents the technique and results of laparoscop:x bilateral 
tumcal vagotomy with or without pylonc dilatation. 

Laparoscopic truncal vagotomy was performed m seven patents with 
chromic duodenal ulcer resistant to medical treatment 

We also routinely perform pneumatic dilatation of the pylorus to avoid 
problems with gastnc emptying after a truncal vagotomy m patents with 
pylonc stenosis. 

A flexible gastroscope is positioned withm the pylorus and performed 
lysis of adhesions 1f it 1s necessary laparoscopically 

The results of acid secretory tests and endoscopic control were studied. 

A laparoscopic approach to truncal vagotomy was performed with a 
mean operation time of 65min providing low morbidity and early recov- 
ery Semuliquid diet was given in early postoperative period (24 hours 
after operation) and prokinetic drugs were given routinely The patient 1s 
ducharged 48-72 hours after vagotomy The ulcer healed without gastric 
stasis as compared with the controls at third and sixth month 
postoperatively Acri secretion (BAO and PAO) was reduced by 80 per 
cent One of our patents has bad moderate diarrhoea which resolved 
spontancously 
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Laparoscopic truncal vagotomy is a simple ese! and efficient proced- 
ure with low morbidity and early recovery for the management of chronic 
duodenal ulcer in a group of selected patients 


Comparison of different approaches for trocar placement in 
laparoscopic surgery 


FE Klee, B.R. Osswald and St. Wysocki Dept. of Surgery, 
Salem Academic Hospual, Zeppelinstr. 11-13, D-69121 
Heidelberg, Germany 


Aim: Different approaches of first trocar placement are currently used 
Even so called, ‘safety-trocars’ are established in laparoscopic surgery 
After penetration of the trocar’s tp, plastic shields enclose the sharpest 
parts of the trocar. Although complications like small bowel perforatioa, 
injury of perenchymetous organs, or vascular injury occur in very few 
cases, they might become life-threatening. We investigate differences of 
epidemiological, economical, as well as forensic aspects in the use of 
‘ordinary’ and ‘safety’ trocars, but also the performance of minilapero- 
tomy prior to trocar placement. 

Patients and methods: In two different groups laparoscopic 
surgery was performed In the first group (A) (7=1800), ordinary trocars 
without safety-mechanism were used In group B (n=1200), at least the 
first used trocar was a ‘safety’ trocar In the most recent group of 65 
patients (group C), a minilaparotomy was performed prior to trocar place- 
ment The study design is based on a retrospective analysis 

Results: The overall low meidence of trocar-mduced complications (0-3 
per cent [n=6] group A; 0 2 per cent [m=2] group B; 0 per cent group C). 
However, both trocar types bold a nak of relevant trocar myjury 
Interestingly, the complication rate of A and group B did not differ 
significantly by using the Wilcoxon y*-teat 

Conchusioms: The advantages in the use of safety-trocars in our study did 
not appear as clearly as previously suggested. Possible reason for this 
result is the failing release of the safety-mechanism in extremely thick 
abdomunal wall or severe peritoneal adhesions The higher the number of 
patients, the more conclusive and reliable are data concerning the real 
advantage of safety trocars Although the number of patents with mm- 
laparotomy might be too small to prove statistical significance, the mmi- 
laparotomy pnor to trocar placement seems to be the safest method to 
prevent trocar-related complications 


Thoracoscopy — a sufficient tool for diagnosis and treatment of 
lung diseases 


J. Kowalewski and M. Dancewicz The First Surgical 
Department of the Miltary Medical Academy in Léd#, Poland, 
ul. §. Zeromskiego 113, 90-549 Lodz, Poland, E-mail: 

waml kich@ polbox.com 


Aim: The aim of the study was to evaluate the efficiency of thoracoscopy 
in diagnosis and treatment of lung tumours, management of pulmonary 
emphysema and treatment of complications after open thoracic operations 
Materials and methods: The studied group consisted of 62 patients (42 
males and 20 females) who were subjected to 67 thoracoscopic proce- 
dures The following operations were performed 34 diagnostic thoraco- 
scopies, 25 cases of pneumoraphe due to spontaneous pneumothorax, 10 
cases of lung tumours excision, three cases of closing bronchial stump fis- 
tulas 

Resalts: In 31 out of 34 patents (91 2 per cent) thoracoscopy allowed the 
histological diagnosis of lung lesion to be obtained and appropriate treat- 
ment to be introduced In 15 cases one thoracoscopic procedure and m 
three cases two such procedures were efficient to treat pneumothorex due 
to pulmonary emphysema (18 out of 25 = 72 per cent) In nme out of 10 
cases thoracoscopy was efficient m radical removing of benign lung 
tumour Using thoracoscopy we managed to close the mam broochtal 
stump fistula after pulmonectomy in two out of three casea There were 
no intraoperative or postoperative comphcations connected with these pro- 
cedures 

Conclusions: We consider c technique to be a surtable 
method for the diagnosis and treatment of pulmonary lesions 
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Aberrant left hepatic artery in laparoscopic fundoplication 


T. Lafullarde, R. Van Hee and T. Gys* Academic Surgical 
Centre Stuivenberg, Antwerp, Belgium, *Department of Surgery, 
A.Z. St. Dimpna, Geel, Belgium 


An aberrant left hepatic artery (AHA) arises from the left gastric artery in 
10-30 per cent based. on angiographic series or cadaver studies. It may 
concern an accessory or a solitary branch to the left liver lobe. The loca- 
tion of this AHA is such that it can compromise proper dissection of the 
hiatus in laparoscopic gastro-oesophageal reflux surgery. 

Material and methods: A series of 68 laparoscopic fundoplications is 
studied in a retrospective manner concerning the presence and manage- 
ment of an AHA. Literature is reviewed. 

Results: In 14 of 68 laparoscopic fundoplications (20-6 per cent) an AHA 
was present and complicated the procedure. It necessitated conversion in 
two patients, due to impaired vision on the hiatus, and was ligated in 
another patient which results in a transient rise of liver function tests post- 
operatively. Due to two dimensional vision in laparoscopic procedures and 
relatively fixed angle of vision, the AHA, if present, ts more impairing 
proper hiatal dissection than in open procedures. In open esophageal or 
gastric surgery the occurrence of an AHA is described in approximately 
20 per cent of patients and its ligation has led from a transient rise in 
liver function tests postoperatively to ischemia of the left liver lobe. 
necessitating partial hepatectomy, and even some deaths. 

Conclusions: When performing laparoscopic fundoplication we must be 
aware of the possible presence of an AHA and, when encountered, effort 
should be made to preserve it, since injury can give rise to serious mor- 
bidity. Lowering of the liver retractor can reduce tension on the aberrant 
artery and create a greater window for hiatal dissection as well as looping 
the artery for careful manipulation. If proper dissection can not be 
insured, conversion is preferable over ligation. 


Endoscopic sphinterotomy as an alternative of the operation in 
patients with high operative risk 


R. Markert, J. Klimezak, M. Gryszkiewicz, J. Wasiak and 
D. Sokotowski Clinic of General Surgery and Transplantology, 
90-153 Lódź, Kopcińskiego 22, Poland 


Dynamic progress of the endoscopic technique allows to remove gall- 


stones from the main bile duct. The purpose of the study is comparison of 


the patients who were surgically treated on choledochal stones and 
through endoscopic sphincterotomy. 

Between 1989-1995, 236 patients were operated on for choledochal 
stones. Seventy-one per cent were over the age of 65 years. Diabetes, cir- 
cular insufficiency, cardiac diseases and obesity were the most common 
among them. In this group of patients the operative mortality accounted 
for nine per cent, 

At the same period 612 endoscopic sphincterotomies were performed. 
in 321 cases — for reason of the bile duct stones. There was 56 per cent 
of patients over 65 years. Complications were evaluated ~ bleeding, acute 
pancreatitis and restenosis of Vater'’s papilla. The rate of mortality was 
0-16 per cent. The cost of these two kinds of the treatment was compared. 
The endoscopic sphineterotomy one was over 10 times cheaper. 
Conclusions: The authors believe that endoscopic sphincterotomy ought 
to be the main treatment of bile duct stones, particularly in patients with 
high operative risk. 


The efficacy of laparoscopic surgery in thoracic and abdominal 
emergencies — preliminary report 


B. Martian, E. Nicolau, $. Jianu, F. Costea, R. Stanescu, 

C. Turculet, I Lica, M. Avram, F. Iordache and Gh. Ionescu 
Surgical Department, Emergency Hospital Bucharest. 

8 Floreasca Avenue, 71406 Bucharest, Romania 


The endoscopic surgical procedures extended to and began to dominate 
more and more surgical fields. Our paper desires to show as a preliminary 
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report the experience of an Emergency Hospital in using laparoscopy and 
thoracoscopy in the large area of acute surgical diseases. 

Material and methods: We propose a retrospective study dealing with 
369 laparoscopic and thoracoscopic procedures performed between 
| January 1995 and 31 December 1997. All of them were acute condi- 
tions. We split the heterogeneous group in two main sections: traumatic 
and non-traumatic including 32, respectively 333 cases with the initial 
specification that all items concerning 250 cholecystectomies will be sub- 
ject for other papers. The purposes of performing them in these mentioned 
circumstances were both diagnostic and therapeutic. The 32 abdominal 
injuries included 10 penetrating wounds and 22 blunt traumas all of the 
latter concerning polytraumatized patients considered not fit for CT. The 
other 333 were 250 acute cholecystites, 32 perforated peptic ulcer (PPU), 
27 acute pelvic diseases, 9 acute appendicitis, 4 bowel occlusions, 4 acute 
peritonitis. 4 acute pancreatitis, 2 reoperations, | foreign abdominal body. 
The remaining 4 observations concern 4 thoracoscopic approaches, 2 for 
traumatic and 2 non-traumatic conditions. 

Results: All endoscopic surgery procedures were successfully performed, 
meaning there was no missed injury. In the trauma patient group were: 24 
pure (limited to inspection and drainage or followed by laparotomy) diag- 
nostic and 8 therapeutic laparoscopies, with 2 conversions for the pene- 
trating injuries (1 transgastric and 1 diaphragmatic wound), respectively 5 
conversions for the blunt injuries (2 for ruptured spleen, 1 for ruptured 
liver, | for ruptured small bowel and 1 for ruptured diaphragm). The ther- 
apeutic laparoscopies included 3 phrenorraphies, 2 haepatorraphies, 2 liver 
cautery haemostasis. There was no postoperative morbidity and only one 
patient died because of severe brain injury. In the 83 non-traumatic 
patients (excluding cholecystitis) we performed 2 pure diagnostic laparo- 
scopies (1 bowel infarction and | tuberculous peritonitis) and 78 thera- 
peutic ones with 3 conversions (1 for massive uncontrolled haemoperi- 
toneum in ectopic pregnancy, | for liver and peritoneal abscesses and | 
for acute extensive necrotizing pancreatitis). There was no mortality, mor- 
bidity consisted in | residual abscess and 2 ileus after laparoscopic suture 
of PPU, 

Conclusions: Laparoscopy and thoracoscopy are very useful and safe 
when performed in selected cases of acute abdominal and thoracic dis- 
eases. In most instances it can be carried out on therapeutic definitive pur- 
poses without conversions, morbidity and mortality. The use in trauma 
patients is still limited, but efficacy consists both in possible accurate 
diagnosis and avoidance of unnecessary extended explorative laparotomy. 


Right iliac fossa pain, post appendicectomy: the role of 
diagnostic and therapeutic laparoscopic adhesiolysis 


R.M. Navaratham, S. Banerjee, C. Kelly and P.J. Macdonald 
Departments of Surgery, Ealing, Northwick Park & St Marks 
Hospitals, Middlesex, UK. Correspondence to Mr R.M. 
Navaratham, Department of Surgery, Ealing Hospital, Middlesex, 
UK 


Aim: To assess the role of diagnostic laparoscopy and therapeutic adhesi- 
olysis in the management of right iliac fossa (RIF) pain, post appendicec- 
tomy. 

Materials and methods: Eleven patients (9 females, 2 males, age range 
18—45) presented over a 12 month period, with unremitting RIF pain. 
Each had previously undergone conventional open appendicectomy, for 
appendicitis, over a period of three months to 10 years. There was no 
clinical or radiological evidence of acute obstruction in any patient. All 
were managed conservatively initially. Abdominal and pelvic ultrasound 
were performed on all patients and contrast studies of the small and large 
bowel, where appropriate. Symptomatic relapse resulted in diagnostic 
laparoscopy and laparoscopic adhesiolysis being successfully performed 
on each patient. 

Results: At laparoscopy no alternative cause for pain was identified, bar- 
ring postoperative adhesions. Mean operative time for each procedure was 
44 minutes. Postoperatively, analgesic requirements and symptoms were 
markedly reduced on visual analogue scales. Mean discharge time was 48 
hours. There was no associated morbidity and no reattendance (follow up 
7 months). 

Conclusions: The concept of diagnostic laparoscopy and therapeutic 
adhesiolysis is attractive and offers all the advantages of minimally inva- 
sive surgery. Its role has been documented in the management of chronic 
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pelvic pain and small bowel obstruction, however, it has not been for- 
mally documented in the management of post appendicectomy pain, sec- 
ondary to intra abdominal adhesions. The success encountered m this 
short series, suggests that this is the tool of choice for the management of 
his condition. 


Major postoperative complications and conversion causes in 
laparoscopic cholecystectomy for acute cholecystitis 


A.E. Nicolau, L Lica, R. Mehic, A. Spataru and G. Ionescu 
Surgical Department, Emergency Hospital Bucharest, 
& Floreasca Avenue, 71406 Bucharest, Romania 


introduction: The aim of our retrospective study is to analyse the causes 
tor conversions and major postoperative complications that appeared in 
laparoscopic cholecystectomy (LC) for acute cholecystitis (AC) and their 
afluence on the length of stay, 

Methods and materials: We have analysed only the cases for which 
beside the physical examination, laboratory tests and macroscopic aspect, 
the diagnosis of AC was confirmed by a pathology examination. 
Results: Between December 1993-November 1997, we performed 192 
LC for AC. Out of these patients 50 were men and 142 women: the 
mean age was 53-6 years (28-81). Severe forms of AC were: gallbladder 
empyema 40 patients, gangrene 39 patients, strong fibrous inflammatory 
adhesions (SFIA) around the cholecyst 22 patients. Of all the patients. 
126 were operated on within the first 24 hours from admission (65-6 per 
cent). Conversion was necessary for 13 patients (6-7 per cent): 9 conver- 
sions for security reasons due to unclear anatomy (eight patients with AC 
and SFIA} and for one patient due to cystic artery lesion: 4 necessity 
conversions due to the pgesence of stones in the common bile duct. 
Fourteen patients (7-02 per cent) developed 20 major postoperative com- 
nications (10-41 per cent): in this group one patient died. The complica- 
sons were: infectious 5 (wound infection), haemorrhagic 3. biltary 5 
epostoperative fistula 1, bile leak [. biliary subhepatic collection 3), inci- 
sional hernia 1, duodenal fistula |. acute pancreatitis |. cardiopulmonary 
complications 4. Four patients were operated on again: three by laparo- 
tomy and one by laparoscopy. Six patients had an AC with SFIA. Mean 


days}. For the patients for which conversion was performed. the mean 
hospital slay was of 8-9 days (5-20 days) and for those with major post- 


and SFIA. the mean hospital stay was of 7-1 days (5-10 days) tf conver- 
sion was performed and of 14-5 days (3-30 days) if they had major com- 
olications. 

“onelusions: The rate of postoperative complications for LC for AC ts 
acceptable compared with existing data in the literature. Once the surgeon 
accumulates experience, these results can be improved. In the extremely 
difficult cases with unclear anatomy and especially for AC with SHIA. 
early conversion is beneficial for the patient and the surgeon. depending 
en her/his experience. 


Our experiences obtained in the course of performing 
iaparoscopic cholecystectomy (LC) in acute cholecystitis 


Gy. Orgován, L. Fekete. G.C. Kovacs, B. Bakity and 
Z. Zaborszky Surgical Department, Central Military Hospital, 


Rébert Karoly krt, 44, Budapest H-1134, Hungary 


Our Department has been accomplishing laparoscopic cholecystectomy 
since April 1992. One thousand three hundred patients have been treated 
for cholecystolithiasis ull the 3lst of December 1997, 93 per cent of the 
patients were submitied to laparoscopic cholecystectomy and 7 per cent af 
the patients were operated in the ‘open’ way. The operative mortality was 
@-7 per cent among patients submitted to LC and 0 per cent among those 
who were operated in the traditional way. 

According to the general belief the acute cholecystitis is considered 
even today to be a relative contraindication of LC. In the period men- 
noned above there were 104 patients (8 per cent) in our department who 
were submitted to LC owing to acute cholecystitis. Signs of inflammation 
without previous clinical symptoms were found in 40 per cent of elective 
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operations. In case of acute cholecystitis proved preoperatively operative 
interventions were preceded by a 2—4 day long antibiotic treatment, how- 
ever in subacute inflammation opus had to be postponed. 

In summary, our aim is to compare our results gained during applying 
LC with the results of the previous ‘traditional’ method of operations in 
acute cholecystitis, furthermore we are studying the preoperative examina- 
tions in connection with the operative findings and also the ways of 
avoiding complications. 

Our opinion is that LC is worth choosing even in acute cases and not 
only the operative encumbrance is less for the patients but alse the prob- 
ability of postoperative complications is similar. 


is laparoscopic cholecystectomy with laparolift technique less 
invasive than open and pneumoperitoneum method? 


J. Pat, J. Bicki, S. Rudzki and M. Jesipowicz = First Department 
of General and Transplant Surgery of Medical University of 
Lublin, 8 Jaczewskiego Street, Lublin, Poland 


Surgical treatment is always connected with changes in homeostasis and 
tissue damage. The gold standard in gallstone treatment ts cholecystec- 
tomy. In our work we have compared hormonal and inflammatory 
markers after three types of cholecystectomy: open, laparoscopy with 
pneumoperitoneum (12mmHg}) and gasless laparoscopy with laparoli{t 
(Origin) technique. These changes may have profound effects on 
metabolic and renal homeostasis. circulatory haemodynamics, immune 
competence and gastrointestinal physiology. it has some effects on 
patients’ behaviour after surgery. Studies were performed on patients 
undergoing elective cholecystectomy. Patients were divided imo three 
groups: open cholecystectomy || patients, laparoscopic with pneumoperi- 
toneum 10 patients and with laparolift 14 patients. We examined levels of 
three catecholamines: adrenaline. noradrenaline and dopamine using 
HPLC-ECLD method, [L-6 and cortisol with immuno-enzymatic method 
and CRP with immunoturbidymetric method in patients’ serum. Samples 
of catecholamines were taken before procedure, after anaesthesia but 
before surgical procedure half an hour after operation beginning, 2 and 24 
hours after the end of procedure. Blood samples for IL-6 and cortisol 
were taken before operation. 6 and 24 hours after operation and for CRP 
before, 24 and 72 hours after operation. After our study we can conclude 
that hormonal response to surgical trauma after open procedure is higher 
than after two laparoscopic techniques. We have found no differences in 
two laparoscopic techniques in hormonal response, In laparoscopic tech- 
nique with laparolift levels of catecholamine returns to levels before oper- 
ation earlier than in open and laparoscopic with pneumoperitoneum 
method. Inflammatory answer is higher after open procedure than after 
both laparoscopic methods. We have found no differences after two 
laparoscopic methods. 


Gasless laparoscopic surgery. Our perspectives based on an 
experience of more than 500 successive cases 


M.J. Queiroz-Medeiros, J. Raposo d’ Almeida, A. Menezes Silva, 
H. Vasconcelos Dias, J.L. Nunes and C. Balhana Dep. of 
Surgery, Hospital de Pulido Valente, New University of Lisbon, 
Alameda das Linhas de Torres, 117-1750 Lisboa, Portugal 


We perform gasless laparoscopic surgery routinely since 1994. Under this 
technique SIS successive operations have been carried out between 
January 1994 and July 1997, including cholecystectomies (one case with 
choledocolithotomy}, Nissen fundoplication, vagotomies (posterior vago- 
tomy and anterior seromiotomy or anterior linear gastrectomy, and truncal 
vagotoemia and antrectomy), gastrenterostomy. treatment of hepatic cysts 
including bloc-resection of hydatid disease, splenectomy. cholectomies 
and gynecologic surgery (hysterectomies, anexectomes). 

Results: Mean duration of surgery and hospital stay are similar (or better) 
to operations performed with CO, pneumoperitoneum. The conversion 
rate to open surgery was 33 per cent. Indications are referred. Major 
complications have been found only in seven cases consisting of duodenal 
injury, cystic duct leak, residual common bile duct stone. bile duct injury 
- diagnosed at the time of surgery and managed by primary repair over a 
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T tupe) ~ duodenal stump leak and ureteral injury. A second operation 

s performed in five patients (1 per cent) for cystic duct leak, haemor- 
fie duodenal perforation, duodenal leak and ureteral injury. There was 
postoperative shoulder pain in three cases. 

Advantages of the procedure: an airtight pneumoperitoneum is not 

required: t therefore we only use valveless trocars, conventional surgical 
instruments can be safely and routinely introduced, high volume irrigation 
is easily accomplished and continuous suction can be ‘applied to the oper- 
ative site without altering the exposure. The main problem is the difficult 
exposure in some cases, particularly in obese patients. which is solved by 
using an additional retractor. 
Conclusion: Gasless laparoscopy is technically feasible, safe and effec- 
tive, even in unselected patients, and it is a good route of choice for many 
different operations which can be routinely indicated for several reasons: 
it involves low complication and conversion rates, short duration of 
surgery. early postoperative discharge, and good functional and cosmetic 
results: it provides a good exposure and avoids the operative risk related 
to disturbances inherent to pneumoperitoneum; it makes postoperative 
should pain a rare complaint; it allows the use of conventional instru- 
ments, thus reducing the need of the disposable ones and making surgery 
easier and more cost-effective. 


Endoscoic polipectomy as a preventive treatment of large 
intestine cancer 


J. Rdes, M. Rudzki, K. Sosada, W. Zurawinski, P. Szenk and 
M. Martula From the HI Clinic of General Surgery, Silesian 
School of Medicine, Zeromskiego 7, 41-902 Bytom, Poland 


A considerable increase in the number of large intestine cancers has been 
reported lately. Most of the cancers of this type are situated in polyps. 

In the years 1988-1997 endoscopic polipectomy was performed in | 84 
patients, aged 23 to 80-years. The size of the removed polyps varied from 
0-3 to 25cm. There were 134 cases of a single polyp and 50 cases of 
numerous polyps (2-9 polyps per patient}. Polyps were removed by 
means of diathermic loop or ‘warm biopsy’. Macroscopic examination 
revealed benign lesions of adenomatous or tubular type in 176 patients. 
and adenocarcinomas in the remaining eight cases. All malignant polyps 
were larger than lem. As the infiltration of the peducle was noted the 
surgery was per rformed in all eight cases. Postpolipectomic complications 
were recorded in three patients (1-6 per cent): two cases of arterial haem- 
orrhage from the peducle of the removed polyps and one case of the sim- 
goid perforation, which took place 26 hours after the surgery. All patients 


operated due to adenocarcinoma are regularly examined by means of 


colonoscopy in diagnostic cycles of 6, 12, 24 and 36 months. So far no 
cases of recidivation mee been reported. 
esse 


I. Endoscopic polypectomy enables avoiding surgery in the case of 


benign lesion. 
2, Early detection and removal of a polyp protects from its changing into 
a malignant one, 


Postoperative pulmonary function after laparoscopic and open 
cholecystectomy 


D. Seker, G. Necipoglu and A. Özkardeş Naci Çakır Mah. 13. 
sok. Gündüzler sitesi A-Blok D:2 İlker, Ankara, Turkey 


Open cholecystectomy causes changes in pulmonary functions showing a 
restrictive pattern which can be related to respiratory complications of 
hypoxemia and atelectasis. Eighteen patients undergoing open cholecystec- 
tomy and 20 patients undergoing laparoscopic cholecystectomy, all in ASA 
| group, were prospectively evaluated by pulmonary function tests. 
Functional residual capacity (FRC). forced vital capacity (FVC), forced 
expiratory volume in | second (FEV1) and forced expiratory flow (FEF 25 
to 75 per cent) were measured before operation and on the morning after 
surgery to determine if laparoscopic cholecystectomy results in less respi- 
ratory impairment. The results revealed significant but less decreases in 
laparoscopic cholecystectomy (6, 23, 20, and 23 per cent respectively} than 
after open cholecystectomy (21, 36, 32. and 36 per cent respectively}. 
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We conclude that laparoscopic cholecystectomy provides less impair- 
ment im pulmonary functions than open cholecystectomy. That may 
account for the reduced rate of respiratory complications after laparo- 
scopic cholecystectomy. 


Foreign body removal — a problem for endoscopy rather than 
for surgery 


K. Sosada, J. Hudyka, W. Zurawinski, A. Stahkowski, J. Rdes 
and M. Rudzki From the IH Clinic of General Surgery, Silesian 
School of Medicine, Zeromskiego 7, 41-902 Bytom, Poland 


Foreign bodies are in the majority of cases the results of self-injury of 
prisoners, Most of the foreign bodies are metal or wooden cross-like, self- 
expanded structures (two wires bound in the middle with a piece of elas- 
lic) with sharp ends. When swallowed, the objects create the risk of 
oesophagus wall perforation and the injury of big vessels. Most of the 
patients operated on due to foreign bodies in the alimentary canal undergo 
this type of intervention repeatedly. In the years 1994-1997, 39 attempts 
were done to remove foreign bodies from the oesophagus by means of 
endoscopy. The patients were men, aged 17~35 years. In each case a con- 
trast X-ray of the oesophagus was done before the endoscopy to exclude 
the wall perforation. In 16 patients the cross-hke foreign bodies expanded 
and stacked in the second isthmus of oesophagus. In 23 cases they were 
held up over the cardial part of the oesophagus. Thirty-three endoscopic 
interventions were performed in local anaesthesia. 16 in general anaesthe- 
sia. Foreign bodies were satisfactorily removed from the oesophagus in 30 
cases. A typical intervention started with cutting the elastic that bound 
two arms of the cross. Then each arm of the cross was removed sepa- 
rately with the use of diathermic loop. In gight cases the arms were 
removed from the inflammatory infiltration of the oesophagus wall and no 
cases of wall perforation were noted. In nine patients an attempt to 
remove a foreign body from the oesophagus was unsatisfactory due to 
technical difficulttes. Foreign bodies were removed surgically by means of 
thoracotomy i cases), gastrotomy (3 cases), and through the cervical 
access (4 cases). Before gastrotomy the foreign body was endoscopically 
introduced into i stomach. Endoscopic removal of foreign bodies from 
oesophagus is a vefV*difficult procedure. It is especially recommended for 
those patients who swallow some foreign bodies repeatedly. If performed 
satisfactorily, the method lets us avoid an extensive surgery burdened with 
the risk of intra- and postoperative complications. The endoscopic inter- 
vention should be performed by a surgeon-endoscopist, who, if necessary, 
could convert to surgery. 


Laparoscopic Heller myotomy and fundoplication for achalasia 


J. Vazquez Echarri, J.M. Romeo, C. Montes, J. Martin Benito, 
M.L. Ares, N. Herrera, A. Marinelli, A. Garcia Alvarez, 

D. Lacasa, M. Uribazo and J.L. Martinez Veiga Serv. de 
Cirugia General y Digestiva, Hospital ‘Severo Ochoa’, Avd. de 
Orellana s/n. Leganes, 28911 Madrid, Spain 


Intreduction: In spite of the fact that pneumatic dilation of the cardia in 
achalasia offers some acceptable results not exempt of risks, dysphagia, 
although diminished, usually reappears during the first months. So, laparo- 
scopic Heller myotomy associated with a Dor fundoplication, with or 
without previous dilation, is in our opinion the definitive treatment for 
achalasia. 

Patients and methods: Between January 1995 and July 1997, 8 consecu- 
tive patients were treated. Three of them had a previous pneumatic dila- 
tion only temporally successful. The preoperative manometries showing a 
LESP from 36 to [2mmHg and aperistalsis supported the diagnosis of 
typical achalasia with a case of vigorous type. The surgical technique was 
similar in all patients but nowadays the hiatus dissection is limited, pre- 
serving the posterior attachment. Five trocars of 10mm were used. There 
were dissected at least 7em of oesophagus. identifying and preserving 
later on while the myotomy the anterior vagus. The myotomy was carried 
out with scissors and electrocoagulation, maintaining an intracoesophageal 
bugie of 40F, beginning 2cm below the gastroesophageal junction. We 
used the cardial artery as anatomical reference. The myotomy is. pro- 
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longed upwards in about 6cm testing by mtraoperative endoscopy its 
completion and the absence of perforanon We associated a partial fundo- 
plication Dor. type to avoid the gastrocoesophageal reflux In a case, with 
previous balloon dilaton, a microperforation was identified and sutured 
without postoperative complications. Mean operative time was [30 mun 
The postoperative stay was between three and six days 

Results: Only four cases have a follow-up longer than one year All cases 
but one are asymptomatic without dysphagia or gastrococsophageal reflux 
A case has deglutory problems secondary to the oesophageal speristalsis 
with a LESP of 3-5 mm Hg and a correct Heller myotomy m endoscopy 


Laparoscopic splenectomy 


J. Vazquez Echarri, J.M. Romeo, R. Llorente, A. Marinelli, 

C. Montes, M.L. Ares, J. Martin Benito, P. Fdez Isabel, S. Piñero, 
E. Gonzalez and J.L. Martinez Veiga Serv. de Cirugfa General 
y Digestiva, Hospital ‘Severo Ochoa’, Avd. de Orellana s/n. 
Leganes, 28911 Madrid, Spain 


Introduction: Nowadays autoimmune hereditary anaemias (AIHA) and 
idiopathic thrombocytopenic purpura (ITP) with poor response to steroid 
treatment are the more frequent indications for splenectomy Laparoscopic 
splenectomy offers the advantage of mmimal] invasion and seems to be an 
attractive alternative. 

Patients and methods: Between September 1994 and June 1997, 18 
conseculive patients, 17 female, with ages between 12 and 71 years 
underwent laparoscopic splenectomy Indications for splenectomy were 
medication resistant ITP in 1f cases, AIHA in four, spherocytosis in 
one, thrombotic thrombocytopenic purpura (TTP) in one and splenic 
cyst In patients with ITP the platelet count ranged between 9000 and 
3600 mm” In all cases high-dose immunoglobulins and pneumococcal 
vaccine were given before the operation. After the administration of 
high-dose immunoglobulims the | platelet count raised, and ranged 
between 60000 and 140000mm?. Preoperative sonography showed a 
mean splenic length of 12cm and no accessory spleens were detected. 
The surgical technique was always similar, using four ports as described 
in other communication 

Results: The length of the operation ranged between 135 and 210 min 
Laparoscopic splenectomy was successfully performed m 17 cases One 
conversion was necessary because uncontrollable but non-important bleed- 
ing (the second case) In one case was necessary to reoperate the pabent 
m the postoperative period. In one case, myury to a sizeable vessel was 
controlled by laparoscopy. Accessory spleens were searched for systemat- 
ically It was found in one patent (not showed previously m sonography) 
and removed successfully In 15 cases the postoperative course was 
uneventful One patent had a small subphremc collection resolved m 7 
days without dramage The postoperative stay ranged between 2 and 9 
days (median of 3 days) In the patients with ITP the ive mwan 
platelet count was 230000 mm? (range 125 000-430 000 mm 

Comments: The laparoscopic approach has demonstrated to be as effec- 
tuve and safe as the open, also to locahze ectopic spleens. 


Diagnostic and operative laparoscopy in diagnosis and treatment 
of selected acute abdominal diseases 


W. Waśkiewicz, M. Szczepkowski and K. Gérnicki Surgical 
Department, Bielany Hospital, Ceglowska str. 80, 01-809 
Warsaw, Poland 


Aim: Aim of the study was to evaluate bow the laparoscopic technique 
may improve a diagnosis and enable a treatment of common acute abdom- 
inal diseases. 

Material and methods: 157 petients (72 women and 85 men) qualified 
for Inparotomy were laperoscopized. Appendicitis was suspected in 88 
cases, in the rest (69 cases) — acute cholecystius Mean age was 53 years 
Then we performed a laparoscopy and (f possible) a definite treatment 
was done. 

Results: In the group suspected of appendicitis the accuracy of diagno- 
sis was 75 per cent. Other findings were. cystis ovaru ruptum (20-4 per 
cent), pyosalpings (3 5 per cent), and tumour coeci (1 I per cent). Mean 
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appendectomy tme was 42+21 min Conversion rate during appendec- 
tomy was 91] per cent (6 cases) Conversions were performed because 
of hard inflammation of caecum, anatomical doubts and some technical 
troubles. Complications of laparoscopic appendenctomy: perforation 
rectum due to diathermy (1 case), mtraabdominal collection (2 cases). 
No wound infection was noted Mean hospital stay was 4+3 days In 
the group suspected of cholecystitis the accuracy of the diagnosis was 
98-6 per cent In one case (1 4 per cent) perforation of duodenal ulcer 
was found Mean cholecystectomy time was 6641228 min Conversion 
rate during cholecystectomy was 11 8 per cent (8 cases) Main reasons 
were anatomical doubts — 4 cases, inflammatory inflammation — 2 
cases, bleeding from hepatic lodge — 2 cases. Complicahons noted 
wound infection (1 case), biliar pentonits (1 case), duodenal perfore- 
tion (1 case), intraabdominal abscess (2 cases). Mean hospital stay was 
4 $43.2 days 

Conchusion: Laperoscopy and laperoscopic operative technique may be 
very useful in many — especially difficult — cases of local pentonitis. In a 
few cases this technique enables a final treatment of the disease 


Laparoscopic cholecystectomy (LCh) in the cirrhotic patients 


T. Wróblewski, J. Pawlak, P. Mafkowski, M. Krawczyk, 

B. Michafowicz, P Paczkowski and A. Karwowski Dept of 
General Surgery and Liver Diseases, The Medical University of 
Warsaw, Poland 


Purpose: Liver curhosis is a serious surgical risk factor because of the 
patients’ general condition and certain technical difficultes due to nch 
collateral circulahon and bleedmg tendency Simple cholecystectomy 
mught become a serious sorgical problem 

Methods: Sixteen crrbote patients underwent LCh because of the gall- 
stone disease According to the classification 7 patents were 
m A group, 8 m B and | in C (waiting for OLT) Each patent was pre- 
pared with special care to assess his liver function and bleeding tendency 
profile In five patents with the sonographic evidence of the CBD stones, 
LCh was preceded by ERCP and in three cases the stones were found and 
removed The Child C patient (with CBD stones and cholecystitis) was 
prepared with 4 units of plasms transfusion poor to ERCP and next 4 
units before LCh in order to prevent coagulation disorders. In 11 cases 


LCh was an electrve procedure, m five cases a delayed emergency pro- 
cedure. 


Results; LCh was performed safely and successfully in all patients. In 
three cases a moderate bleeding from the gallbladder lodge was effec- 
trvely controlled by spongoge! placement and 2 units of plasma transfu- 
sion Dramage of the gallbladder lodge were done ın all the patients The 
average time of the intervention was longer than that m noncurhotic 
patients. No case of postoperative bleeding, liver failure or other compli- 
caions was observed The average hospitalizanon penod was 5 days (3-7 
days) 

Conclusions: Our experience suggests that LCh m the cirrhotic patients 1s 
an effective and safe alternative to open cholecystectomy 


Emer rie BON ectonny OF AIE ITTE (art Of Gaserocatestual 
tract in own material 


W. Zegarski, S. Dabrowiecki and W. Szczęsny The Ludwik 
Rydygier Medical University ın Bydgoszcz, Department of 
General and Vascular Surgery, ul. M. Skbdowskej-Cune 8, 
85-094 Bydgoszcz, Poland 


The data present own experiences and analysis of colonoscopic examina 
tions of the lower part of gastrointestinal tract with special consideration 
of endoscopic polypectomy. In the penod of time from 1984 to 1997, 
1512 colomnoscopic examinations have been done On 344 cases endo- 
scopic polypectomy have been done. The polypectomues m 90 per cent 
were performed in outpatients 

Patents were prepared with special kind of diet (for 3 days they have 
had only jelly and drinks) 

All removed polyps were histopatholomeally examined. In two exam- 
ined polyps the carcmmoma diagnosis was esiablished. We experenced 5 
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complications ~ 4 bleedings and | perforation. All patients are well and 
disease free 3 and 6 months after polypectomy. 


In our opinion this model seems to be an easy and safe method of 


colon polyps treatment. Simultaneously it is an efficient method in pre- 
vention of colon cancer. 


Metabolic and immune response to operative trauma during 
laparoscopic and open cholecystectomy 


W. Zurawifiski, K. Sosada, J. Rdes, M. Rudzki, W. Mikusek and 
M. Martula H Klinika Chirurgii Ogólnej, Skaska Akademia 
Medyczna w Katowicach, ul. Zeromskiego 7, 41-902 Bytom, 
Poland 


The aim of the study is`the comparison of metabolic changes and the con- 
centration of acute phase protein changes caused by the intraoperative 
trauma during laparoscopic cholecystectomy (Ich) and open cholecystec- 
tomy (ich). The examination was carried out in 90 patients having an 
operative treatment because of non-complicated cholecystolithiasis 
between 1994 and 1997. The laparoscopic method was used in 60 patients 
including 40 women and 20 men at the average age of 47. Open chole- 
cystectomy was carried out in 30 patients, including 22 women and 8 men 
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at the average of 42, The concentration of C-reactive protein (CRP), con 
ponent C3 of the complement, immunoglobulins G, A, M, fibrogen, glu- 
cose, sodium, kalium and leucocyte count were determined in blood sam- 
pled 24 hours before the operation and 4, 24, 48, 72 and 96 hours after 
the operation, The dynamics and the range of temperature changes of the 
patients bodies in the perioperative period were examined as well. The 
highest concentration of CRP was recorded in both groups 48 hours after 
the operation. After Ich concentration of CRP increased four times and 
after och 14 times. On the second and third day after the operation con- 
centration of CRP gradually decreased. Statistically significant changes in 
C3 concentration were not found in both groups of examined patients. 
The observed decrease in immunoglobulin concentration was similar after 
ich and och. The increase in fibrinogen concentration proceeded within 
the normal range and on the first day equalled 45 per cent of the peri- 
operative value for Ich and 60 per cent for och. On the operation day the 
increase in glucose concentration of 0-5 mmol/l, leucocyte count of 1-8 gA. 
sodium concentration of 6-9 mmol/l, and the decrease in kalium concen- 
tration of 0-4 mmol/l on average were observed after Ich. The increase in 
glucose concentration of 1-9mmol/l, leucocyte count of 5-3 g/l, sodium 
concentration of 6-4 mmol/l and the decrease in kalium of 0-6 mmol/l were 
observed after och on the operative day. Lesser disturbances in aggressive 
metabolism and lesser concentration of acute phase proteins are observed 
after Ich. It is related to the lesser intraoperative trauma in comparison to 
och. The numerous clinical advantages result from lesser intra- and pošt- 
operative stress, 
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Routine compared with non-scheduled follow-up of patients with 
‘curative’ surgery for colorectal cancer 


J.P. Arnaud, R. Bergamaschi, Ch. Cervi and J.J. Tuech CHU 
Angers, Department of Visceral Surgery, 4 rue Larrey, Angers 
49100, France 


Background: The main rationale for follow-up of colorectal cancer 
patients resected for ‘cure’ is that early detection and treatment of recur- 
rence and metachronous disease should result in improved survival. Our 
purpose was tO assess in a prospective fashion the impact on survival of a 
follow-up program vs that of undergoing non-scheduled visits. 

Methods: From 1980 through 1993. a prospective study was carried out 
on 800 patients with colorectal adenocarcinoma radically resected with no 
evidence of synchronous cancers of the colon and rectum or in other 
organs, of whom 322 patients were to attend a 5 year follow-up, and 478 
patients were free to make non-scheduled visits on account of symptoms, 
Results: Asymptomatic recurrence was found at follow-up in 92 (28 per 
cent) of 322 patients, whereas 175 (36 per cent) of 478 patients had a 


syinipiomatic recurrence detected at a non-scheduled visit. Diagnosis of 


resectable recurrence was established within a median time of 21-5 


months. Surgical resection of recurrence was performed in 30 (32 per 


cent) of 92 and in 13 (7 per cent) of 175 patients (32 vs 7 per cent: 
P<OQ01). Resection was curative in 13 (14 per cent) of 92 and in two (1 
per cent) of 175. Five year survival of resected recurrence as 10 per cent 
in 30 of 92 patients and 0-8 per cent in 13 of 175 C10 vs: P<0-01). Two 
patients are alive with no evidence of disease or two (2 per cent) of 92. 


Metachronous colorectal lesions were treated for cure in 63 (19-5 per 


cent) of 322 patients. The effectiveness of scheduled follow-up was 4 per 
cent (13 of 322 patients). 

Conclusion: These results underline the rationale for a follow-up pro- 
gramme in early detection and surgical treatment of recurrent disease in 
patents operated on for colorectal cancer. 


11 1-In labelled antibodies in the detection of colorectal 
carcinomas 


V. Artuko, V. Obradović, B. Davidović, N. Petrovic. M. Petrovic. 
Z. Krivokapić. D. Kecmanović, G. Adanja and R. Rebic 

Institute for Nuclear Medicine, Clinical Center of Serbia, 
Višegradska 26, 11 000 Beograd, Yugoslavia 


Oncoscint CR 103 is an immunoglobulin which recognizes a tumour-asso- 
ciated glycoprotein (TAG-72} expressed in several cancers of epithelial 
origin. including colonic adenocarcinomas. The aim of the study is detec- 
tion of the recurrences and metastases of colorectal carcinomas using |i l- 
In labelled antibodies B72.3. 

Fourteen patients have been examined (13 with adenocarcinomas of 
caecum. colon and rectum and one with squamocellular colonic carci- 
noma) from 4 months ull 2 years after surgery, two of them after 2 
months after the end of radiotherapy. Radiochemical purity of the radio- 
pharmaceutical was over 97 per cent. Planar anterior. lateral and posterior 
scintigrams of thorax, abdomen and pelvis are done after [Qmin, 24, 72 
and 96h after Lv. imection of Oncosemt CR-103. containing monoclonal 
antibodies B72.3 labelled with 150 MBq 111-In while tomographic scinti- 
grams of the pelvis are done after 72h. 

In 12 patients recurrences of carcinomas (5-l2cm), in six recurrences 
wiih liver metastasis, and in two only liver metastases were detected and 
confirmed by surgery. Planar immunoscintigraphy was positive in 8/8 
patients with liver metastases and 9/14 patients with recurrences while in 
5/14 recurrences were detected only by tomography. US patients with 
recurrences, while MRI in one. In three patients with recurrences, CEA 
was not increased. In four patients intensive accumulation of labelled anti- 
bodies was observed in colostomas, in one with granuloma, as well as in 
one with recurrence of squamocellulare carcinoma. 

We can conclude that with tomography. we can access better distinc- 
uon of tumour in comparison to other structures and estimation of its size, 
Other imaging methods (CT, US) have advantage in detection of liver 
metastases, while immunoscintigraphy is more specific for the assessment 








of malignant abdominal tumours and extrahepatic metastases. The first 
results point out that Oncoscint CR-103 can be useful in diagnosis of 
recurrences and metastases of colorectal carcinoma, viability assessment 
after radiotherapy and in the choice of the adequate surgical treatment in 
dependence of the spread of the disease. 


Changes in colorectal surgery at our department during a 10 
year period 


B. Bakity, G.C. Kovacs, Gy. Orgován, L. Fekete and 
Z. Zaborszky Surgical Department, Central Military Hospital, 
Róbert Karoly krt. 44, Budapest H-1134, Hungary 


We have performed 612 colorectal operations during the investigation 
period of 1988-1997. This 10 yerar period was divided into two 5-year 


rates, operation types and suturing technique in acute and elective surgery. 

In acute surgery we have found a decrease in the number of 2 or 3- 
phase surgical interventions and a decrease in mortality rates (24 per cent 
during the first period and 15 per cent during the second one) due to ten- 
dencies to primary definitive care (extended resections, intraoperative 
bowel irrigation). 

In elective surgery of mid and lower third rectal tumours the number of 
sphincter saving operations increased. staplers were used more frequently 
(the ratio of stapler and hand made sutures in the first period was 2/3 and 
4/1 m the second one) and suture insufficiency occurred at a lower rate 
during the second pertod, beside similar mortality rates (1-3 per cent). 


Prediction of complications after colorectal surgery using gastric 
tonometry and cytokines 


F.G. Bergin, P.A. Mallinder, P. Royle, L. Garbett and D.J. Leaper 
Professional Unit of Surgery, North Tees General Hospital, 
Stockton-on-Tees, Cleveland, UK 


Aim: We have estimated the value of gastric tonometry and IL6 and 
TNF@ in prediction of complications after elective colorectal surgery in a 
prospective randomized study involving propofol and epidural anaesthesia. 
Materials and methods: A significant advantage has already been shown 
in patients having an epidural, being associated with shorter operations 
(median 126, range 60-280 mins vs 180, range 86-240. P<0-01), less 
blood loss (median 710, range 200-2235 ml vs 1325, range 250-2725: 
P<0-05), better pain relief ($3 per cent vs 37 per cent: P<0-02) and a ten- 
dency to return home earlier. 

Results: Only [L6 levels predicted postoperative complications (day t: 
200, range 72-600 pg/ml vs no complications 97, range 0-595; P<()-002). 
No similar association was found with TNFa. There was a fall of gastric 
mucosal pH during operations (median fall of pH 0-08) but this had no 
relation to type of anaesthesia. blood loss, length of operation or the 
development of postoperative complications. 

Conclusion: Plasma levels of IL6 can predict surgical complications after 
elective colorectal surgery but gastric tonometry was unhelpful. winch 
probably reflects good intraoperative anaesthetic practice. 


A simple method to determine the length of bowel resection in 
the presence of colonic ischaemia 


A. Bernardes, S. Monte-Arroio and J. Patricio Coimbra 
University Hospital, Surgery I and Experimental Investigative 
Laboratory, Servico de Cirurgia 1, Hospitais de Universidade de 
Coimbra, Av Bissaya Barreto e Praceta Prof Mota Pinto, 3049 
Coimbra Codex, Portugal 


li is well known that necrosis due to colonic ischaemia of the mucosa is 
greater than of the serosa. The surgeon must always resect a piece whose 
length is greater than the area of identifiable necrosis but i is always 
difficult to determine the exact resection margins. 
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Ojective: Obtain a simple and practical method to determine the length of 
bowel resection when there is a transmural necrosis of the colon. 
Material and methods: Organs from 46 human cadavers were used, The 
marginal arterial arcade (marg. ae) was resected: 5cm in 17 cases (group 
D; 8em in 17 cases (group Hy 12cm in 12 cases (group HD. The organs 
were then injected via the arteria mesenterica inferior and studied using 
the following techniques; diaphanization (42), microangivgraphy (6/42): 
scanning electronic microscopy of corrosion casts (4). 

Results: The colon in the site of the devascularization presents: 1) Group I 
~ in 73-3 per cent of the cases the serosa shows a decrease of its colour 
with an average length of 1-7+0-18cm. The area of discoloration of the 
mucosa is 29-4 per cent or 88-2 per cent greater than the discoloration of 
serosa at the free colonic and mesocolonie borders respectively; 2) Group 
II — in 53-3 per cent of the cases the serosa shows a discoloration with 
2-840-37cm. The area of the discoloration of the mucosa is 28.6 per cent 
or 82-1 per cent greater than the discoloration of serosa at the free colonic 


and mesocolonic borders respectively: 3) Group HI — in 100 per cent of 
the cases the serosa shows a disocloration with 5-3+0-43cm. The area of 


the discoloration of the mucosa is 39-6 per cent or 83-0 per cent greater 
than the discoloration of serosa at the free colonic and mesocolonic bor- 
ders respectively. 

To the above percentages we added the number | Ge. 1-294: 1-882; 

etc.) and then rounded off to the decimal, obtaining in this manner values 
1-3-1-4 and 1-8-1-9. We classified these numbers minimum and maximum 
quantification indexes of the mucosal ischaemia, respectively. The diaph- 
anization, mucroangiography and scanning electronic microscopy showed 
that the discolorations represent a proportional decrease of the product 
inside the vessels. 
Conclusions: In cadavers, the devascularization seems to reveal that the 
ischaemia of the mucosa at the level of the free colonic border is 1-3 to 
1-4 times greater than what is observed at the surface of the bowel, and 
increase to 1-8 to 1-9 at the level of the colonic mesocolonic border, We 
propose to name those: values by minimum and maximum quantification 
indexes of the mucosal: ischaemia. respectively. These simple and practi- 
cal numbers can help surgeons evaluate the length of the mucosal lesion, 
In order to determine bowel resection margins the surgeon needs only to 
multiply the index value by the area of ischaemic visible on the serosa. 


Multiple colon tumours. Diagnosis and follow-up of 600 patients 
with colorectal carcinoma 


J.C. Bernal-Sprekelsen, J. Lopez, F. Peiró, F. Cardenas. 

F. Puchades, J. Garcia-Romero and R. Trullenque Hospital 
General Universitario de Valencia, Servicio de Cirugia General, 
Spain 


Aim: Failure to diagnose synchronous tumours leads to error in patient 
treatment and prognosis. The existence of metachronous tumours requires 
strict patient follow-up to ensure early identification of the second tumour. 
The present study evaluates the results obtained with a structured protocol 
for diagnosis and follow-up of multiple colorectal carcinoma. 
Materials and methods: A structured procedure was used to follow for 
6 years (from 1991 to 1997) a group of 15 patients (2-5 per cent) with 
multiple colorectal tumours (7 synchronous and 8 metachronous) of a 
series of 600 colorectal neoplasms. Synchronous tumours were those 
which appeared within 6 months after the initial diagnosis, with mucosa 
appearing healthy during the interval between detection of the two 
tumours. Metachronous tumours were those found later than 6 months 
after diagnosis of the first tumour. Nine patients were men and six were 
women with a mean age of 67 years (range: 45-83). The disease was 
staged according to the system of Astler-Coller. Postoperative examina- 
tions consisted of colonoscopy one month after surgery if the preopera- 
tive examination was incomplete, serum carcinoembryogenic antigen 
(CEA) every three months, and complete annual check-up (clinical 
examination, laboratory tests. chest X-rays, ultrasound or tomographic 
liver study, CEA, colonoscopy and pelvic tomographic studies in rectal 
cancer). 
Results: Six synchronous tumours were diagnosed preoperatively and one 
intraoperative. Of the eight metachronous tumours, seven strictly adhered 
to the follow-up protocol, as a result of which the second tumour was 
detected at an early stage. The remaining case involved no follow-up, and 


the second tumour was diagnosed in an advanced stage as a result of 
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bowel obstruction. The left colon was predominantly involved; polyps 
were detected in 10 cases while two patients had three malignancies 
detected by histopathological study. 

Comments: We emphasize the need for a full evaluation of the colon in 
all patients with colorectal carcinoma. In the case of incomplete preoper- 
alive evaluation, intraoperative colonoscopy is to be considered: if this is 
not feasible it should be performed one month after surgery, A structured 
follow-up procedure permits early detection of these tumours. thereby 
improving patient prognosis. 


The methods of surgical treatment of total large bowel 
obstruction 


A. Bogusevicius and D. Pavalkis / Surgical Clinic, Kaunas 
Medical Academy, Eiveniu 2, 3007 Kaunas, Lithuania 


te 
= 


Aim: Aim of this study was to evaluate effectiveness of the on-table large 
bowel antegrade irrigation and Hartmanns procedure in totally obstructed 
left sided lar ge bowel carcinoma. 

Materials and methods: Data of the 60 patients were collected prospec- 
tively without randomization. Hartmann’s procedure was performed in 49 
patients, and irrigation and primary anastomosis in I patients. Irrigation 
was done as described by A.G. Radcliffe (1983), 

Results: Two groups of the patients have shown no differences in age. 
sex. carcinoma TNM stage and morbidity and morality postoperative rate, 
Mortality was 20-4 per cent (10 patients) in Hartmann’s operation group 
to compare with 18-2 per cent (two patients) in irrigation group. There 
were no specific intraoperative complications which could be attributed to 
irrigation, but two cases of anastomatic leakage were recorded. One case 
was treated conservatively, but another was reoperated and died of septic 
complications, In trigation group, of course, there were no colostomy 
complications, in the other group 12 patients were noted with complica- 
tions. Only statistically significant difference was found in duration of the 
hospialization. In Hartmann’s op. group it was 24-1+15-3 days, to com- 
pare with 16-648-0 days in irrigation and primary anastomosis group 
(P<0-05). 

Conclusion: li was concluded, that on-table large bowel irrigation is con- 
venient. safe and economically reasonable procedure in treatment of the 
obstructing left sided carcinomia of the large bowel. Nevertheless, it is 
related with high morbidity and mortality. The preoperative recanalization 
of the tumour can be the way of solution of this problem. 


Respects of antibiotic therapy in elective surgery of colorectal 
carcinoma 


J. Boni, Z. Nábrádi, P. Toth, I. Takacs and P. Sapy 2nd 
Department of Surgery, University Medical School of Debrecen, 
Moricz Zs. str. 22, Debrecen 4004, Hungary 


Aim: Authors evaluate the results of the elective resections of the colon 
because of colorectal carcinoma between 199} and 1997, The methods 
and the effectivity of the antibiotic profilactical therapy were also studied. 
Patients and methods: In this period 488 operations were performed, 374 
cases of them had elective operations (76-6 per cent). The patients mean 
age was 64-5 (26-94), male-female rate was {-2:1. Before all of the inter- 
ventions the patients had preoperative mechanical preparation of the 
colon. In the last 4 years cefetoxime, metronidazole antibiotic treatment 
was used as profilaxis. The surgical methods were the following: in 202 
cases different types of resection of the colon (54 per cent). anterior rec- 
tum resection in 38 cases (15-5 per cent), abdominal perineal extirpation 
of the rectum in 57 cases (15-3 per cent), gastrointestinal te operation 
in IS cases (4 per cent). definitive colostomy in 42 cases (11-2 per cent) 
were performed. 

Results: The used antibiotical profylaxis treatment was effective, the rate 
of the insufficiency of the anastomoses was lower with 1-6 per cent, the 
suppuration was lower with 2-4 per cent than the former used antibiotics. 
The mortality in 30 days was also lower with 1-6 per cent than before. 
Comparing the simple and multiple doses of antibiotic therapy significant 
difference has not been found in the results of our operations. 
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Conctuston: On the base of our results the preoperative mechanical pre- 
peration of the colon together with the combination of cefetoxune, 
metronidazole anhbiotic profilactical therapy 1s an effective treatment for 


the preparations of the patents. 


Immunocytochemically detectable metallothioneins in chronic 
ulcerative colitis 


M. Brüwer, K.W. Schmid*, N. Senninger, G. Winde and 
G. Schtrmann Departments of Surgery and *Pathology, 
University of Minster, Waldeyerstr. 1, 48149 Munster, Germany 


Introduction: Metallothianeans (MTs) are a set of low-molecular weight 
proteins with a high binding affimty for heavy metal ions. MTs have been 
shown to be potential scavengers of oxygen derived free radicals occur- 
ring during inflammatory processes Furthermore a possible cytoprotective 
role for circulating MTs has been demonstrated m chronic gastnc ulcera- 
ton 

Aim: The am of the present study was to investigate whether immuno- 
histochemscal MTs expreasion in olceratrve colitis (UC) 18 associated with 
the activity of disease and whether MTs have a cytoprotective role. 
Materials and methods: MTs expression on routinely processead colec- 
tomy specimens from 48 patents with UC was immunohistochemically 
demonstrated by means of the monoclonal ant-MT antibody E9. MTs 
expression was although examined m histologically normal uminflamed 
colonic mucosa of 10 patients who underwent colectomy for colon cancer 
Results: In colon cancer with normal appearing mucosa no 
MTs expression was observed In UC a strong MTs overexpression in 
intestinal al cells was seen in 14/48 specimens and in a moderate 
in 9/48 without correlation to degree of inflammaton. MTs overexpres- 
sion was although found in fibromyoblastic spindle cells at the base of 
almost all ulcers observed. 

Concinslons: MTs overexpression m fibromyoblashc spindle ceils ‘of 
ulcerative lesions indicate a possible protective role of MTs m the inflam 
matory process (binding protein for free radicals). On the other hand 
immunohistochemically MTs expression does not seem to be an indicator 
of disease activity in UC 


Total proctocolectomy and flecanal anostomosis with ileal 
J-pouch 


A. Bulut, D. Şeker, Z. Ergul, O. Kaya, G. Osmanoğlu and 
İ. Baran SSK Ankara Hospital, 3rd Clinic of General Surgery, 
Dikapı, Ankara, Turkey 


Tleoanal anostomosis with ileal J-pouch that has been done with procto- 
colectomy operations prevents patents from the physical and psycho- 
logical damages of permanent tleostomies 

In between the years 1989 and 1997, totai colectomy + mucosal proc- 
tectomy + ueoanal ancsiomoms with ileal J-pouch (with protecting loop 
ileostomy) operation had been performed to 18 pahents with staplmg 
technique in our chm. Preoperative diagnosis of five patents (all are 
male and ages range between 31 and 58) was ulcerative colitis In II 
pabents the preoperative diagnosis was poliposis coli (8 male, 3 female 
and ages range between 18 and 42). And two pebents had familial polt- 
posis (father and sister, ages 45-21) In two petients with poliposis coli, 
differentiated adenocarcinoma had been detected pethologically at postop- 
erative period In all patients protecting wkeostomy was closed 8 weeks 
after operation 

After the operations, in one patient anal stricture and anostomotc leak- 
age developed m early postoperative penod, then leakage and stenosis 
were improved by reoperation In one patent anal incontinence developed 
postoperatively but this was improved with anal exercises by 2 months In 
one patient pouchits had been developed and this problem was overcome 
with medical treatment (morbidity 18 16 66 per cent) In one patient pou- 
chitis had been developed and this patient died because of this complice- 
tion at 10th postoperative day (mortality 1s 5-5 per cent) One patient died 
at postoperative 16th month because of Dihary cirrhosis. All other patients 
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are under follow-up and well by today. The mean defecation habit 1s 4~7 
times a day 3 months after operation 

We conclude that total proctocolectomy + deoanal anostomosis with 
ileal J-pouch operation is a good procedure of choice to save the patient's 
comfort with acceptable ratios of morbidity and mortality. 


Colon schwannoma. A exceptional case report 


A. Caro, A.E. Hernandez, J.M. González, JJ. Ruiz, GJ. Vaquero, 
F. Garcfa and E. Del Amo Departments of Surgery, ‘San Pedro 
de Alcantara’ Hospital, Alfredo Caro Mancilla, C/ Avda. Millán 
Astray S/N, Caceres 10003, Spain 


Introduction: Neurogenic tumours originate on penpheral nerves, where 
they may or may not be associated with Von Reckinghausen neurofibro- 
matosis Although they are more frequently found on the acoustic nerve 
(acoustic neunlemoma), and only rarely found in the digestive system, 
there mostly m the duodenum, they are only exceptionally found m the 
colon. 

Case report: This is the case of a 75-year-old female pahent with a clini- 
cal history of asthenia, anorexia and slight weight loss High level of 
anaemia (59 g of haemoglobin and 19 per cent of haematocrit). In the 
study of this anaemia a colon repletion defect is observed in contrast 
encima; a colonoscope reveals an ulcerated mass 45cm from the anal mar- 
gin which biopsy reports as a schwannoma Surgical intervention follows, 
revealing-a tumour of 6cm in diameter occupying the mgmoid colon and 


“ulcerating the mucosa. A sigmosdectomy is carned out, with mechanical 


anastomosis The definitive study from pathological anatomy reports a 
benign schwannoma with predominance of A-Antom areas. Evolution 1s 
satisfactory with later tests giving normal results 
Comments: Presence in the colon 1s exceptional, and mternahonal medi- 
cal literature does not descmbe any such case, leading to the claboration 
of this report. Digestive schwannomas or neurilemomas present a long 
and concealed clinical history, with ansema arising from digestive haem- 
when the tumour ulcerates and necroses leading to the diagnosis. 
Generally benign, they originate m the Schwann cell. Treatment is miesti- 
nal resection 


Vascular ectasias of the right colon 


K. Daskalakis, C. Kounoudes, D. Papoutsas, S Kapiris, 
P. Vernikos and G Diamantopoulos 3rd Surgical Department, 
‘Evangelismos’ Hospital, Ipsilantou str Athens, Greece 


The aim of this study is to indicate the diagnostic and operative problems 
i Managing petentis suffering severe haemorrhage due to angiodysplasia 
(more accurately termed as vascular ectasia) of the nght colon. 

During the last decade six patients aged 62 to 82 years old required 
urgent laparotomy for lower gastrointestinal bleeding Preoperative emer- 
gency colonoscopy, as the first choice diagnostic procedure, was per- 
formed in all pebents By way of colonoscopy it was feasible to distin- 
guish whether the bleeding onginaied from the left or nght colon. In one 
pahent, t was impossible to distinguish the source of bleeding because of 
the coexistence of angiodysplasia m both right and transverase colon. The 
preoperative diagnosis which was performed by mfenor mesenteric arter- 
ography was accurate for vascular ectasiag in three patients 

Five of our patents had had right hemicolectomy, although the mxth 
one had a near total colectomy (the patent with the two synchronous 
pice aes No recurrence of the haemorrhage occurred during the 

immediai¢ postoperative penod The final diagnosis was made by the 
histopathological studies of the specimens 

Vascular ectasias of caecum and ascending colon are important vascu- 
lar lesions responsible for rare but severe lower gastrointestinal hacmor- 
rhage in elderly patents The main problem m treating such patients is to 
obtain accurate preoperative diagnosis, in order to proceed to the proper 
surgical technique. In cases with no certain arteriographic nor colono- 
scopic diagnosis, the choice of mght hemicolectomy usually solves the 
therapeutic problem 
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Immunological state and erythropoietin (EPO) response in 
colorectal cancer 


B. De Andres, J. Glez.-de-Zarate, R.A. De Andres, J. Rabadan, 
R. Bustamante and J. Bustamante Departamento de Cirugia, 
Facultad de Medicina, Universidad de Valladolid, c/ Ramon y 
Cajal n° 7, Valladolid 47005, Spain 


Aim: Apparently, cytokines are involved in all of the major aspects of the 
pathogenesis of anaemia of chronic disease, namely inhibition of the pro- 
liferation of erythrocytic progenitors, impaired availability of iron, and 
lowers blood of EPO (W.E. Jelkmann, Annals New York Acad Sci 1994). 

For this motive we want to investigate immunological parameters and 
EPO levels in colorectal cancer patients. 

Materials and methods: Following institutional ethics committee 
approval from University Hospital of Valladolid and informed consent 
of patients, TCDS, TCD4 and B lymhocytes, NK cells, immunoglobu- 
lins (Ig) G. M and A, the IL-2 receptor (RIL-2), haemoglobin (Hb), 
haematocrit (Ht) and EPO levels were measured in blood. We have 
compared these parameters in a group (Group I) colorectal-cancer 
patients (7=20) vs a group of healthy people (n=20). The colorectal- 
cancer diagnosis was performed by colonoscopy with biopsy. All 
blood-specimen were taken before surgery. Statistical analysis of data 
was performed using ANOVA of repeat measurements and the Scheffé- 
test and the Pearson-correlation test, with significance documented at 
the P<()-05 level. 

Results: Groups were comparable in terms of anthropometric characteris- 
tics, Results are shown in the following tables: 
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Group | Group 2 Significance 
TCDS cells (%} 32-841 1 36-6411 NS 
TCD4 cells (%) 39.810 40-94 10-2 NS 
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Group | Group 2 Significance 
Hg (gr/dl) 1222-6 15-5412 POO] 
Ht (%) 38-826-7 46-343-4 Peol 
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We have found a significant correlation (r=—0-59, P<0-01) between the 
EPO-levels and hemoglobin in group l. but none in group 2. 
Conclusions: We conclude that EPO levels are inappropriately high in 
colorectal patients, in the early stage of diagnosis and this increase was 
correlated with haemoglobin levels. What can indicate an incipient 
anaemia or one must to consider it as a global event of the colorectal 
cancer. 


Fluorouracil and high-dose leucovorin with radiotherapy as 
adjuvant therapy for rectal cancer. Results of a phase H study 


F. de Lara, J. Giralt, D. Rubio, X. Maldonado, B. Sainz. 

J.L. Sanchez, E. Espin, J.M. Fort and M. Armengol Dept. of 
General Surgery, Hospital General Vall d'Hebron, Paseo Vall 
d'Hebron 119-129, 08035 Barcelona, Spain 


Aim: The purpose of this phase H study was to evaluate the efficacy and 
toxicity of fluorouracil and high-dose leucovorin (5-FU/LV) with pelvic 
irradiation as adjuvant therapy for patients with macroscopical resected 
rectal or rectosigmoid cancer. 

Material and methods: Following surgery for stages H-II primary (52) 
or recurrent rectal cancer (4), 56 patients received eight cycles of 5- 
FU/LV and pelvic irradiation, 5-FU doses were 200 mg/m’ for cycles 2-3 
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and 300 mg/m” for cycles 1 and 4-8. LV doses remained fixed at 
200mg/m7. Pelvic radiation was started in third week, between the first 
and second cycle. The total dose was 50-4 Gy. 
Results: No severe complications had been recorded. The incidence of 
grade 3 diarrhoea was 19 per cent. Three patients presented leukopenia 
grade 3 (5 per cent). In 44 patients (78 per cent) the planned treatment 
could be administered. The median follow-up was 40 months (range 
22-66). Seven patients had local relapse (13 per cent) and six developed 
distant metastasis (10 per cent). The three years disease-free survival was 
72 per cent and the overall survival was 76 per cent. 
Conclusions: These preliminary results show that combined postoperative 
5-FU/LV and pelvic radiotherapy are well tolerated and present a reason- 
able local and survival rates. This adjuvant treatment should be evaluated 
in randomized trials. 


Histopathological prognostic score in colorectal 
adenocarcinomas 


M. Diez, M. Pollan, T. Ratia, J.M. Enriquez, A. Santana, 

E. Tobaruela, J.M. Mugüűerza. F. Arrieta, A. Rodríguez, A. Ruiz 
and J. Granell Cirugía General, Hospital Principe de Asturias, 
28805 Madrid, Spain 


Aim: To evaluate the predictive value of p53 protein expression in gastric 
adenocarcinomas. 

Material and methods: Eighty-nine patients operated on for gastric ade- 
nocarcinoma were included. all of them underwent curative gastrectomy 
(stages I H, UE of the Japanese Staging System). Immunohistochemical 
p53 protein expression was assessed in formalin-fixed paraffin-embedded 
tissue samples from the primary tumours (CM1 antibody). Relationship 
between p53 expression and histological type (Lauren classfication), depth 
of tumour infiltration in gastric wall, presence of lymph node metastasis 
and proliferative activity (PCNA labelling index). The relative importance 
of each factor on the risk of death was assessed by Cox's regression anal- 
YSIS, 

Results: Thirty-three (37 per cent) tumours showed positive nuclear 
immunostaining and overexpressed p53 protein. Diffuse carcinomas were 
significantly more frequently p53-positive than intestinal carcinomas (44-6 
per cent vs 24-2 per cent) (P=0-02). Tumours with high PCNA labelling 
index (>50 per cent tumour cells showing immunoreactivity) exhibit more 
frequently p53 positivity than tumours with low-moderate PCNA index 
(P=()-08). No relationship was detected between p53 immunostaining and 
staging, tumour site, depth of tumoral invasion in gastric wall and lymph 
node metastases. Thirteen (39-4 per cent) patients with p53-positive 
tumours and HI (19-5 per cent) p53-negative tumours (P=0-02) died due 
to the gastric cancer. Cumulative probability of survival at 36 months 
after surgery was lower in p53-positive tumours (50 per cent vs 72 per 
cent) (P=0-01). Survival in stages H and H was lower for patients with 
p53-positive tumours (40 per cent vs 62 per cent) (P=0-03). P53 protein 
showed significantly independent predictive value in the multivariate anal- 
ysis variables. The risk of death due to gastric cancer was 2-22 times 
higher (95 per cent Cl: 1-1-4-47) in patients with tumours that showed 
overexpression of p33 protein. 

Conclusion: Overexpression of p53 protein is a negative predictive factor, 
associated with lower survival, in patients operated on for gastric cancer. 
This test may be an aid to standard staging classifications for the identifi- 
cation of subpopulations with different prognosis. 


Complications of ileal and colonic loop reconstruction during 
and following radical cystectomy 


A, Eroglu, A. Bilgin, B. Bozkurt, M. Karabeyoglu, M. Kiliç, 
E. Ulusoy and M. Çetinkaya Ankara Numune Hospital 2nd 
Urology and 2nd General Surgery Departments, Ankara, Turkey 


Complications during and following radical cystectomy and intestinal 
(ileal or colonic) loop or pouch operation performed in a total of 30 
patients with Transitional Cell Ca during 1995-1997 by 2nd Urology and 
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2nd General Surgery Departments have been retrospectively evaluated in 
this study 

Of these 30 patents undergone ileal or colonic loop‘poech, the mean 
age was found to be 573 years ranged between 30 and 72 years. The per- 
centages of males and females were 89 4 and 11 6 per cent, respectively 

In 23 patients, a free ileum segment that was 15cm long with due pro- 
tection of vascular bend has been prepared and intestinal continuity was 
provided with end to end ikeo-ileostomy In six patents, beginnmg from 
the proximal of the rectosigmoid junchon a free sigmoid segment with 
[5cm length has been prepared and contmuity was provided with end to 
end colo-sigmoidostomy In one patient special Indiana Pouch that con- 
tains terminal ileum and coaceum has been 

In two patients to whom ileal loop has been prepared, an obvious vas- 
cular defictency was observed at the line of anastomosis during operation 
Therefore, resection and reanostomosis were made. In another patient to 
whom colomec loop has been prepared an iatrogenic rectum myury that 
occurred at the ime of prosthatectomy was corrected and a proximal pro- 
tective loop colostomy was performed In a total of three patients a post- 
operative eviaceration was developed and a second operation was needed 
for the correction. In 10 (30 per cent) out of 30 patients, there were 
some of the signs of intestinal obstruction during carly postoperative 
period. This situation persisted for 3-6 days and they were only medically 
treated (correction of flud and electrolyte balance, nazogustric decompes- 
sion, carly mobilization) Interesungly, none of them required a secood 
look surgery. 


Emergency colonic resection with anastomosis for diverticular 
disease and carcinoma complicated by peritonttls 


U. Ginanneschi, P. Fabiani, M. Rizzi, G Fant, L. Tenze, 
F. Maghetti and E. Tendella Istituto di Chirurgia Generale, 
Universita di Trieste, Italy 


Advances m surgical techniques and intensive care medicine have recently 
renewed the mterest on the one stage treatment of diverticular disease and 
colomc carcmoma complicated by pentoo:tis The aim of this study is the 
evaluation of results of colonic resection with immediate anastomosis 
after these surgical emergencies 

At our insituton, one surgical team well traned in colorectal surgery 
performed a colonic resection with primary anastomosis in 19 panents 
(mean age 65 years, 30-90 years) with peritonitis. Seventeen patents 
(89 5 per cent) had ASA stage supenor than IL The peritonins was due to 
diverticular disease in 11 cases (58 per cent) and to colonic carcmoma 1n 
8 (42 per cent) Five carcinomas were situated in the nght colon and three 
in the left colon. According to the Hinchey’s classification, the pentonitis 
was stage I m 13 patients (685 per cent), stage I in 2 patents (10-5 per 
cent) and stage TV in 4 patients (21 per cent) 

All anastomoses (16 single layer extramucosal and 3 two layers hand- 
sewn) were performed on patents judged haemodynamually stable by the 
anesthetist. In one patent we performed Dudley's wash-out, and in 7 (37 
per cent) we associated an other operation to the colonic resechon (3 
appendicectomy, 3 cholecystectomy, | nght ovanectomy) The mean 
operating ume was 3h 20min (2h 30 min—Sh). 

Eleven patents (58 per cent) developed postoperative complications 
not requiring a new operation, includmg 3 chnical anastomotic leakages 
(158 per cent). In two cases the fistulas closed spontaneously on short 
course of TPN Three patients (aged 78, 88 and 90 years) treated by left 
colon resection died for persistent sepsis (15-8 per cent), all of them were 
classified in the ASA IV group Two presented preoperatively a severe 
cardiovascular disease associated with a severe renal failure, one of these 
developed a minor anastomotic leakage. 

Our data suggest that resection with primary anastomosis is a valid 
option for experienced surgeons in the treatment of diverticular disease 
and colonic carcinoma complicated by localized or diffuse pentonitis, 
either purulent or fecal In fact the mortality rate 1s mainly related to the 


. dramatic effect of sepsis on preexisting severe organic disease 
A more accurate selection among the patients m the group ASA IV _ 


requimng left colon resection, focusing on the negative effect of associa- 
tion between severe cardiovascular and renal failure, could probably 
reduce the rate of anastomotic leakage, also if it does seem not to affect 
the necessity of reoperations for persistent or recunent pentonits 
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The value of the faecal occult blood test in the diagnostic 
assessment of proctological patients? 


JHP.M Jongen, M. Reh and J-U. Bock Proctological Office 
and Department of Proctology, Park-Klinik, Goethestrasse Hl, 
24116 Kiel, Germany 


Because a complete diagnostic assessment of the colon in proctological 
patients is not feasible or possible, we retrospectively tried to find out, if 
the test on faecal occult blood (FOBT) has any benefit to diagnose a colo- 
rectal malignancy In our office endoscopy is limited to rectosigmoi- 
doscopy or paral colonoscopy If the history, the findings at proctologi- 
cal examination and limited endoscopy do not give any clue for more 
proximal colonic disease, a FOBT was performed. This test was also 
repeated after any proctological treatment From 1991 tll 1994 3015 
FOBT's were evaluated. Two hundred and forty-four tests of 225 patients 
(105 males, 120 females, average age 55 years) were positive In 130 
patients (58 per cent) an tleocolonoscopy or banum enema were per- 
formed one caeca] carcinoma was found. In 19 patients we advised fur- 
ther colonic examination, but it was not performed. In this group a 
woman with anaemia died, who strictly declined the colonoscopy In the 
other 89 patents, in which diagnostic assessment was already performed 
or the FOBT was positive because of diet, medicines or pror haemor- 
rhoidal therapy, two patients died (gastric cancer and myocardial arrest) 
This group of patents with posiive FOBT was compared with a group of 
patents, m which a carcinoma in the anorectum or colon was diagnosed 
(60 patients, 19 males, 41 females) 

The results of this retrospective study show, that the diagnostic use of 
the FOBT has no benefit in the diagnostic assessment of proctological 
patients to exclude a colorectal malignancy. 


Application of stapling in colorectal surgery 


D. Kaczmarczyk and W. Stryga Warsaw District Traumatology 
Hospital, Department of General Surgery, Barska str. 16/20, 
02-315 Warsaw, Poland 


Aim: Most of digestive tract surgical procedures results with a need for 
performing anastomosis. This study aims to summanze the results of 
introducing a vanety of stapler types and stapling techmques in mtestnal 
anastomosis, during large bowel and rectum operations that finished with 
restoration of continuity of alimentary tract. 

Material and methods: In the period October 1995—December 1997, 46 
surgical procedures of large bowel and rectum, that meluded intestinal 
anastomosis, were performed A group of patients consisted of 21 male 
and 25 female, average age 68-3 Out of above mentioned procedures 30 
cases were scheduled operanons (65-2 per cent), 16 were emergency oper- 
ations (348 per cent). Main surgical indications for intestinal resections 
were divided in two groups: new-growth tumours — 44 procedures (95-7 
per cent of total) and others - 2 procedures (4-3 per cent of total). The 
following staplers were used for the reconstruction of the alimentary tract: 
curcular CEEA, linear cutter GIA and linear TA. 

Results: Out of 46 intestinal anastomosis recorded, m 23 procedures 
CEEA staplers were used, and in 23 procedures GIA staplers were used 
In all cases TA staplers used for closing colotamy. Seventeen of described 
above operations were antenor resection. The time of surgical procedure 
was shorten significantly and the degree of ussues trauma was decreased 


‘The applicaton of staplers improved the conditions of healmg, due to 


smaller interruption of blood supply in the area of anastomosis, resulting 
from proper staples placement and a limited tissue squeeze. In all des- 
cribed procedures a total number of one case of fonctional stncutre after 
CEEA stapler usage Gie 22 per cent of total) was recorded 
Conclusions: 


| The applicanon of stapling enables to perform low rectal anastomosis 
and avoids mutilating colostomy, even i emergency operations, ensunng 
at the same time the oncological radicality of the surgical procedure 

2. Stapling technsque allows to shorten the duraban of colorectal surgical 
procedure significantly, improves aseptic and homeostasis due to limita- 
tion of infection with intestinal contents, comparing to casee when tradi- 
tional suturmg technique was used 

3, The use of staplers has proven to decrease the number of postoperative 
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complications, connected with insufficient ughtness, bleeding and stricture 
in the anastomosis area. 


L-glutamine but not short chain fatty acids attenuates the 
inflammation and oxidant injury in experimental colitis 


=~ H ik TP 2 624 a re : à 
E. Kaya’, E. Gür Sürmen”, R. Tokyay’, H. Özgüç! and A. Bayer 
Uludag Univ. Med. Sch. Departments of ‘Surgery, “Biochemistry 
and “Pathology, 16059 Bursa, Turkey 


Short chain fatty acids (SCFA) and L-glutamine are metabolic fuels for 
colonocytes. The aim of this study was to investigate the role of L- 
glutamine and SCFA enemas on mucosal damage and inflammation in 
experimental colitis. 

Methods: Colitis was induced with trinitrobenzenesulphonic acid in 
ethanol (TNBS-E) in rats. Saline (r=14), prednisolone (n=13), mesalazin 
(5-ASA} Gr=14), L-glutamine (n=!4) and SCFA (2-13) enemas were 
applied twice daily to the rats for 7 days after induction of colitis. Sham 
group (n=9) received only saline enemas. Rats were killed on the seventh 
day and their colonie macroscopic inflammatory scores (MIS) were deter- 
mined. The activity of mucosal gamma glutamyl transpeptidase (GOT) 
and plasma, liver. colonic mucosal motondiaidehyde (MDA) levels were 
measured, Same measurements but no enemas were done in the control 
group (a=7). 

Results: There were significant differences in MIS between sham and 
colitis (P<0-001) groups. The MIS of the colitis group was higher than 
SCFA and glutamine groups (P<0-05). While the mucosal GGT activity 
was diminished in prednisolone, S-ASA and SCFA groups when com- 
pared to the control, in colitis, sham and L-glutamine groups this enzyme 
activity did not change. The colonic mucosal, liver and plasma MDA 
levels were significantly less in the prednisolone and glutamine groups 
than the colitis group. 

Conclusion: L-glutamine enemas decreased the severity of colitis both 
morphologically and biochemically. L-glutamine had also an antioxidant 
effect in colonic mucosa, liver and plasma. 


The risk of lymph node metastases in pT! rectal cancer 


E. Martin, P.L. Catalano, G. La Guardia, A. Frena and R. Polato 
Second Surgical Department, Regional Hospital Bolzano, 
BéhlerstraBe 5, 39180 Bolzano, Italy 


The purpose of our study was to identify pathologic parameters of pT] 
rectal cancers related to the risk of lymph node metastases (LNM). The 
assessment of this risk is of crucial importance to select patients eligible 
for local excision of rectal cancer. 

Materials and methods: A total of 301 patients underwent resection Jor 
rectal cancer. In 25 cases (8-3 per cent) the tumour extended imo the sub- 
mucosa without invasion of the muscolaris propria (pT 1). The slides from 
these 25 tumours were re-examined. 

Statistical comparison between patients with and without LNM was 
performed considering the single follow variables: 

— size of the tumour, diameter <30mm vs diameter >30 mm: 
- cellular differentiation: Gl-2 vs G34; 

- lymphatic vessels invasion: presence vs absence: 

~ high-risk histology vs low-risk histology. 

Lesions with low degree of cellular differentiation (G34) and/or with 

signs of lymphatic vessels invasion were classified as having a ‘high-risk 
histology’. / 
Results: LNM were found in four out of 25 tumours (16 per cent). Only 
one of the four tumours presenting LNM were smaller than 30mm. in the 
group of the 23 well or moderately differentiated tumours (Gi-2) only 
two showed LNM. 

The size of the tumour and “high-risk” histology were found to be sta- 

tistically significative to determine the risk of LNM. 
Conclusions: Our data suggest that tumours of the low and middie third 
of the rectum smaller than 30mm _ well-differentiated and without iym- 
phatic vessels invasion: have a low risk for LNM and should be consid- 
ered for local excision. 
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Synchronous hepatocellular carcinoma and adenocarcinoma of 
the rectum. Case report and review of the literature 


Z. Máthé, Gy. Végso. D. Görög, M. Publ and F. Perner 
Semmelweis Medical University Dept. of Transplantation and 
Surgery, Baross u. 23. H-1082 Budapest, Hungary 


Introduction: Multiple tumours are particularly Frequent in some types of 
cancer. such as colorectal, breast, head and neck carcinomas. A review of 
the literature indicates that the incidence of synchronous tumours of the 
colon and rectum ranges from 2-12-4 per cent. The incidence of syn- 
chronous extra-colonic malignancies is less well defined, but it appears to 
be 0-7-6-7 per cent. The reasons whereby a subgroup of patients develop 
more than one malignancy remain unclear and in this respect multiple 
tumours represent a biological challenge. 

Aim: The aim of the study is to summarize the presentation, clinical 
investigations and treatment of a patient with synchronous hepatocellular 
carcinoma and adenocarcinoma of the rectum and to remind the possibil- 
itv of simultaneous malignancies. 

Case report: The patient was a 53-year-old man whose medical history 
revealed diabetes mellitus, transient ischaemic attack and alcoholic liver 
disease associated with mild liver cirrhosis (Child A). A routine clinical 
check up (physical examination, abdominal ultrasonography and later CT 
sean) revealed a 6cm tumour in the VI-VII segment of the liver. The nes- 
dle biopsy showed hepatocellular carcinoma. During the investigations 
rectal bleeding occurred, rectoscopy and colonoscopy with biopsy demon- 
strated an intraluminal rectal adenocarcinoma. As the first step abdomino- 
perineal resection was performed, histology showed pT-NoMo rectal 
adenocarcinoma. Three months later after a control check up the encapsu- 
lated liver tumour was resected. Metastases were not found, histology 
showed hepatocellular carcinoma. There were no intraoperative or postop- 
erative complications. 

Conclusions: The literature has highlighted the incidence of synchronous 
colonic neoplasms, but the risk of a second carcinoma developing at 
extracolonic site also must be considered in patients with colorectal 
tumours. Although simultaneous rectal carcinoma and hepatocellular car- 
cinoma is extremely rare in the literature. The authors emphasize the need 
for detailed preoperative clinical investigations to find not only the metas- 
tases but both synchronous colonic and extracolonic malignancies. 


Immunobiological approach to colon cancer staging: 
retrospective evaluation and prospective trials after 15 years’ 
experience 


G. Midiri, M.R. Giovagnoli, A. Tesoriere, E. Giarnieri, 

A. Lombardi and A. Bertolotti /V Clinica Chirurgica, 
Universita di Roman ‘La Sapienza’, Policlinico Umberto I, 
00161 Roma, Italy 


In spite of recent progress achieved in early diagnosis through endoscopy, 
and in surgical treatment with the help of new technology and in new 
adjuvant radio-chemotherapy protocols the colon cancer death-rate has not 
yet been reduced. We consider as a possible explanation of this failure the 
inadequacy of the present colon cancer staging criteria, that do not allow 
to characterize the effective biological activity of the disease and appear 
likewise not to coincide with the neoplasm’s natural history. When we 
started our experiences on this topic the basic question was the folowing: 
is it possible to classify and to stage colon cancer not only on the grounds 
of its diffusion, histological type and grading. but on the grounds of its 
biological expression as well? 

At the outset we tried to design experimental models integrating bio- 
logical markers (serum and tissue CEA levels) and standard staging 
parameters (TNM-UICC, Duke’s classification, grading) in [93 patients 
operated on colon cancer. In spite of the employment of several serum 
new biomarkers for the staging and the monitoring of colon cancer 
patients, serum preoperative and postoperative CEA e ‘aluation is to date 
considered the most reliable test. for clinical application im colon cancer. 
K-Ras serum pre and postoperative test is up to day under evaluation. 

Retrospective and prospective evaluations about cellular n situ’ 
immunological response did not show correlation with colon cancer 
Staging. 
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Intranuclear DNA imaging may be to day considered as a marker of 
the btological behaviours of colon cancer Our results achieved on 20 
patients seem to confirm the data of literature: high proliferatrve cellular 
ectivity and aneuploidy appear correlated only with the extent of the pri- 
mary tumour (P=0 022) and with a severe prognosis, but by mulople full 
thickness sampling performed by through-cut biopsy by Silvermann-like 
needle we noticed that the most atypical clones were present m samples 
taken from the infiltrating pert of the tumour, near the serosa 


Reconstruction of colonic continuity following the Hartmann 
operation: risky surgery? 


E. Montalva, A. Vazquez, E. Artigues and R. Trullenque 
Service of General and Digestive Surgery, Valencia University 
General Hospital, Valencia, Spain 


Aim: The Hartmann operation remams indicated in both emergency and 
programmed surgery. In many cases the patient may be subjected to a 
second operation to restore colon continuity In this sense, a correct eval- 
uation of the msk/benefit ratio 1s essential to decide the conventence of 
this second reconstruction operation 

Material and methods: A review is made of the case histories of patients 
subjected to termmal colostomy closure after the Hartmann operation m 
the period 1991-1996, with an evalmahon of the morbidity-mortality 
statistics involved 

Results: A total of 23 patients (16 males and 7 females) were studied. 
Mean age was 54 years (range 29-73). These patients represented 25 per 
cent of all Hartmann operations performed in this same period. In all 
cases ininal surgery was carned out on an emergency basis (17 due to 
benign pathology and 6 for tumours). The mean time elapsed between the 
two operations was 10 months (range 2-21) The surgical technique 
adopted for reconstruction was not uniform. There were posterior compli- 
cations m five patients (21-7 per cent). two wound infections, one pleural 
effusion, one Douglas haematoma, one case of moderate faecal incont- 
nence, one eventrabon, and one case of anastomate dehiscence. Mortality 
Wes TETO 

Conclusion: In emergency surgery of the left colon the techniques of 
choice are resection with primary anastomosis and the Hartmann opera- 
tion. In our series major reconstruction morbidity following Hartmann’s 
operation was 8-7 per cent, with zero mortality. Thos, surgery for recon- 
structing colon, continuity does not pose excessive problems in those 
patents subjected to the Hartmann operation. 


Local recurrence after rectal resection for cancer. Retrospective 
study in 154 cases (1970-1991) 


S. Neagu, S. Rohr, N. de Manzzim, Ch. Thiery and Ch. Meyer 
Department of Digestive Surgery, University Hospital 
Hautepierre, Strasbourg, France 


From 1970 to 1991 we performed 154 rectal resections 88 anterior 
resections Knight, 27 antenor resections Dixon, 33 Hartmann operations, 
6 other resections (Kraske -— 2, Babcock — 2, Duhamel -— 1, van 
Hackenegg - 1). The surveying program included 114 cases The local 
recurrence (L.R) appeared in 32 cases (281 per cent) From 1988 we 
introduced the preoperative radiotherapy in all cases and that was an 
important element in reducing the msk of LR the incidence of LR. 
before 1988 was 29 3 per cent (28 from 77 cases); for the cases with pre- 
operative radiotherapy the incidence of L.R. was 62 per cent (two from 
32 cases). 

The L.R. appeared in 78-1 per cent cases ın the first 2 years and only 
in 12-5 per cent cases in the third year postoperatively. The incidence of 
L.R was related with the tumour stage 0 per cent for stages A and BI; 
167 per cent for stage B2 and 50 per cent for stage C 

The position of the recurrence was’ anastomotic in 9 cases (28-1 per 
cent), pelvic m 18 cases (56 2 per cent) and we have no pontion data m 
5 cases (15 6 per cent) The resection of L.R was poamble in 11 from 32 
cases (344 per cent) The survival at 5 years for the cases with LR was 
18-7 per cent. There was no case alive at 6 years 
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The influence of age on prognosis and management of patients 
with colorectal carcinoma 


P. Melih, L Turgut, A. Ismail and C. Hayrettin Dept. of Surgery, 
Cerrahpasa Medical Faculty of Istanbul University, Istanbul, 
Turkey 


Aim: To examme the factors affecting prognosis and management of 
patents younger than and older than 65 years of age with carcinoma ol 
colon and rectum. 

Materials and methods: 822 consecutive patients with colorectal cance 
who had treatment between 1984 and 1994 were studied retro- 
spectively. Patients were divided into two groups and compared, Group | 
included 565 patient aged leas than 65 years, Group 2 comprised 257 
patients aged 65 or more. 

Results: There was no significant difference between the two groups with 
regard to the mode of presentation, the location and type of pathology, the 
histological grade, the incidence of curative and palliative operations, and 
the postoperative morbidity and mortality The obstruction and perforation 
was more common in in the elderly (P<0-0001) Cimical relevant postop 
erative complications were observed in 20 per cent of patients in Group | 
and 25 per cent of patients in Group 2 (P>0-05). Four per cent and 7 per 
cent of patients in Group | and 2 had an anastomotic leakage (P>0 05) 
The postoperahive mortality rate was 3-4 per cent for younger group and 
6-6 per cent for older group (P>0 05) Of these patients. 3-1 per cept and 
207 per cent m Group | and 6 per cent and 25 per cent m Group 2 under- 
went elective and emergency surgery respectively (P>0 05) The mortality 
rate was higher in those who underwent emergency surgery but was not 
significantly related to the age. The actuarial 5-year survival rates for oldes 
and younger pabents were 33 and 45 per cent respectively (P<0 05) 
Conchusions: Age alone has no characteristic effect in the treatment ol 
colorectal carcinoma. 


Surgery for local recurrence of rectal carcinoma 


M.J. Palacios, A. Gilemes, J.M. Ramírez, F. Burdfo, R. Sousa, 
M. Suárez and R. Lozano Servicio de Cirugta ‘A’, Hospital 
Clinico Universitario, Zaragoza, San Juan Bosco s/n, 50009 
Zaragoza, Spain 


Introduction: Local recurrence of rectal cancer after surgical resecnoc 
with curative intent occurs early, about 70-80 per cent within the first 7 
years of follow-up after previous curative therapy The symptoms at, pre- 
sentation are different, depending on surgical treatment of primary 
tumour. A ngorous follow-up after resection of primary colorectal cance: 
including endorectal ultrasonography lend to detect early recurrence. 
Alm: The am of this study is to evaluate surgical treatment in patent 
with local recurrence of rectal carcmoma 

Patients and methods: Between January 1992 to December 1997 I( 
patients underwent intention for local recurrence of rectal carcinoma afte 
curative resection. We have analysed, previous surgery with curative 
intent, original stage, free interval time to recurrence, symptoms of recur 
rence site of recurrence, treatment, survival-time. 


Results: 

Time to Site of i 

Surgery Dukes recurrence Symptoms recurrence Treatment S 

Ca | AR À i2m Pun Extralumen APR A 
Caso2 APR B Rm Pam Extralumen Local resection A 
Caso3 AR B 112m Rectal blood Anastomoma AR E 

236m Pam Rxtralumen APR 
Case4 APR C 36m Pam Extralumen Local resection D 
Case 5 AR C 14m Rectal blood Anastomosis APR A 
Case 6 AR C 1*~12m Rectal blood Anastomoss APR A 

736m Pam Extrahen Local resechon 
Cae 7 AR C 2im Rectal blood Anastomoss Hartman D 
Case 8 AR C 48m Rectal blood Extrahimen Palhanon D 
Caso 9 AR C 6m Pam Extralumen Colostomy D 
Case 10 AR B 12m Pam Extralumen APR palliative A 





AR. anterior resection, APR abdommopermesl resection, S. survival, D ded, A: 
ahve 
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Median time to recurrence was 22 months. The symptoms were anal pain 
and rectal blood. patients treated with AR the recurrence was at the anas- 
tosis and required an APR was performed initially, the site of recurrence 
was extralumen. Fifty per cent of the patients were treated with radio- 
therapy too. 

Conclusions: In the treatment of locally recurrence colorectal cancer the 
approach 1s multidisciplinary and based on previous radiation therapy and 
surgical resection. The influence of early detection of local recurrence on 
resectability and prognosis is stated so its important to detect it in asymp- 
tomatic period. 


Evaluation of neuromodulation in patients with rectal dyschezia 
and voiding dysfunction 


P. Pattyn, K. Everaert*, F. Berrevoet, A. Cardon, D. De Looze** 
and B. de Hemptinne Dept. of Surgery, *Dept. of Urology, 


**Dept. of Gastroenterology, University Hospital, De Pintelaan 
185, 9000 Gent, Belgium 


Recent results from the Marks clinic show the use of neuromodulation in 


treatment of both rectal dyschezia and voiding dysfunction. The aim of 


this study was to determine which patients with rectal dyschezia and void- 
ing dysfunction might be suitable for treatment with neuromodulation. 
Patients and methods: Twenty-seven patients were included in the study 
and selected for implantation of a neuroprosthesis using a urodynamic 
evaluation before aad during subchronic stimulation. A Medtronic 
screener and a Flexen wire were used for neuromodulation. Four men 
and 20 women were. included with a mean age of 33415 years. In this 
group eight patients were suffering from rectal dyschezia and one patient 
had severe incontinence. 

Results: After implantation of the neuromodulation only two patients 
still had complaints of dyschezia and incontinence was no longer present 
in these patients. Of 10 patients with spastic pelvic floor syndrome. nine 
responded well to the treatment. Those not responding to neuremodula- 
tion had mainly acontractile detrusors. 

Conclusion: The ideal candidates for neuromodulation are those patients 
with a spastic pelvic floor syndrome or with an anatomical dysfunction 
that is not easily treated surgically. 


Prognostic value of carcinoembryonic antigene (CEA) in 
colorectal cancers 


E. Reis, M. Güvel, G. Daglar, T. Coskun, E. Kesici and 
N.A. Kama Ankara Numune Hospital, 4th Department of 
Surgery, Ankara, Turkey 


Introduction: it has been shown the CEA is an independent prognostic 
factor in colorectal cancers. In this study, the relation between preopera- 
tive CEA level and morphological and pathological features of tumour, 
stage, relapse and mortality were investigated. 

Patients and methods: Between 1990-1997 67 patients were operated on 
due to colorectal cancer. There were 36 male patients and 31 female 
patients. The ages of patients ranged between 23 and 83 {median 56 
years). The tumour was present in the right colon in 18 patients. in the 
left colon in 20 patients, in the rectum in 28 patients and in both right and 
left colon in one patient. There were 2 (3 per cent), 26 (38-8 per cent), 28 
(41-8 per cent), HE (16-4 per cent) patients in Dukes A, B, C, D stages 
respectively. The mean follow-up time was 35 months. The patients were 
divided in the two groups: (a) normal CEA level (<Sng/ml), (b) high 
CEA level (>Sng/ml). The CEA level was normal in 42 patients (62-7 per 
cent) and high in 25 patients (37-3 per cent). These two groups were com- 
pared concerning 20 different parameters including morphological and 
pathological features of tumour, relapse and mortality. Survival analysis 
was evaluated with the use of Kaplan Meijer long rank method and other 
parameters were evaluated with the use of Chi-square test. 

Results: When the relation between CEA levels and 20 parameters were 
evaluated, a relationship was determined among the tumour size. liver 
metastasis, tumour fixation, haemoglobin level, pathological TNM stage, 
relapse and mortality (P<0-05). In univariate analysis. it has found that the 
patients with normal CEA levels survival longer than the patients with 
high CEA levels (69 months vs 25 months) (P=0-0001). 
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Conclusion: This result of this study has shown that patient with high 
CEA level had large, fixed tumour with high incidence of liver metastasis 
and poor survival. Preoperative high CEA levels may be an indicator of 
advanced intraabdominal disease and poor outcome. 


Ultra-low coloanal anastomosis for rectal carcinoma of the 
anorectal junction 


E. Rullier, C. Laurent, F. Zerbib, J.L. Garrelon, J. Saric and 
M. Parneix Saint-André Hospital, 33075 Bordeaux, France 


Aim: Traditionally, radical resection of low rectal carcinoma of the 
anorectal junction (tumour located at [cm or less from the anal ring) is 
abdominoperineal resection because of the necessity of both to achieve a 
2em distal margin and to preserve anal sphincter integrity. The aim of 
this study was to investigate functional and oncological outcome of ultra- 
conservative resection for rectal carcinoma. 

Methods: Among 261 patients treated for rectal carcinoma, between 1990 
to 1996, 16 consecutive patients (10 males, 6 females: age 64) had con- 
servative resection for a lesion of the anorectal junction. All the tumours 
involved the bowel wall at digital examination and at endorectal ultra- 
sonography and were contraindicated for local excision. The mean dis- 
tances between the tumour and the anal verge, and between the tumour 
and the anal ring, were respectively 3-62cm and 0-84em. Rectal resection 
with resection of the intemal sphincter was carried out, allowing a distal 
margin of 2cm in all cases. An ultra-low coloanal anastomosis was per- 
formed, in association with a colonic J pouch in half patients. Twelve 
patients (75 per cent) had preoperative radiotherapy. Dukes’ modified 
stage of the tumour was: Bl=8, B2=1, Cl=1, C2=4, sterilized=1, D=1. 
Results: There was no postoperative mortality. Two patients had permanent 
colostomy for pelvic haemorrhage and anovaginal fistula. After a mean fol- 
low-up of 42 months (range 9-89), two patients died from distal metastases 
and there was no local recurrence. Actuarial survival was 75 per cent at 5 
years. Continence (Kirwan scale) was normal for half of patients and was 
altered (occasional minor leak) for the other patients. Functional results 
were similar after partial resection of internal sphincter than after subtotal 
resection, but they were better after pouch than after straight anastomosis. 
Conclusion: Local recurrence rate and long-term survival were not 
affected by conservative resection for rectal carcinoma of the anorectal 


junction, which can be an alternative to abdominoperineal resection for 


selected patients. Furthermore, our results suggest that performing a 
colonic pouch is most important that preservation of internal sphincter to 
achieve good functional results after ultra-low coloanal anastomosis. 


Hereditary nonpolyposis colorectal cancer and Turcot’s 
syndrome 


M. Salvador Fernandez, J. Martin-Benito, J. Vazquez-Echarri, 
A. Garcia-Alvarez, D. Lacasa, E. Gonzalez, S. Piñero and 

J.L. Martinez-Veiga Servicio Cirugia General y Digestiva, 
Hospital Insalud “Severo Ochoa’, Ayda Orellana s/n, Leganés 
28971, Madrid, Spain 


Aim: The aim of the present study is to report the case of a family with 
the hereditary nonpolyposis colorectal cancer (HNPCC) syndrome in asso- 
clauion with Turcot’s syndrome. 

Introduction: Turcots syndrome denotes the syndrome of familial ade- 
nomatous polyposis (FAP) and a primary tumour of the central nervous 
system, Using molecular evidence Hamilton ef al. defined two germ-line 
defects associated with Turcot’s syndrome, one of which is usually found 
in FAP, and the other is usually found in HNPCC. 

Material and methods: We studied families with HNPCC that included a 
patient with a primary brain tumour. The families were identified from the 
HNPCC Registry that we are performing in our hospital, HNPCC was 
detined according to the criteria of the International Collaborative Group. 
Results: We found a family with a 16 year-old male member who devel- 
oped a ghoblastoma involving the right parietal area of the brain. 
Discussion: Two major inherited syndromes with colorectal neoplasia can 
now be characterized, FAP and HNPCC. In FAP there is a germ-line 
alteration of the adenomatous polyposis coli (APC) gene. In HNPCC a 
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germ-line mutation occurs in one of a group of genes involved in DNA 
nucleotides mismatch repair, including AMSH2, AMLHI, hPMSI, hPMS2 
Molecular geneoc work has found that about two-thirds of cases of 
Turcot’s syndrome arise from mutations of APC gene, whereas one-third 
come from mutations of mismatch repeir genes, the same genes mutated 
w HNPCC The central nervous system tumour are also distmctive 
depending on which gene 1s mutated, those with FAP syndrome exhibit 
medulloblastomatype tumours, meanwhile HNPCC syndrome 1s associ- 
ated with ghoblastoma multiforme tumours, like our case. 

Conclasions: Central nervous system tumours in HNPCC have not been 
well documented and require further unvestiganon. Symptoms and signs 
Suggesting central nervous system tumour m HNPCC families require 
prompt and careful investigation 


Large bowel volvulus 


S. Sekulic, R. Kosanovic, B. Lazic, P. Simic and D, Zita 
Medical Faculty, KBC, Surgical Clmuc, Pristina, Yugoslavia 


Intestinal destruction 18 a common peëthology in the Kosovo an Metohija 
population. Although the incidence of large bowel volvulus 1s decreasing, 
cases continue to present. 

From 1993 to 1997 there were 38 cases of large bowel volvulus, 23 
cases were men and 18 were women. The mean age was 55 years Thirty- 
four patients had volvulus of the sigmoid colon and 4 had volvulus of the 
caecum Seven of the sigmoid and 2 of the caecal cases had gangrene. 

Sixteen patients were treated with a Hartmann operation, sigmoid 
colectomy with primary anastomosis in 12 cases, nght bemicolectomy m 
2 cases and detorquabon with fixatron in 8 cases Postoperatively there 
were 6 woond infections, 2 wound dehiscence, 2 stoma complicatons, 1 
myocardial infarction and 5 other cases of cardiorespiratory complications 
There were 5 deaths in this series 

According to analysis of the senes of our patents with large bowel 
volvulus, we noticed that the most important role in the appearance of 
volvulus is accustomed or congenital predisposition. In our senes, volvu- 
lus of sigmoid colon according to older age 1s the result of accustomed 
predispositions, and the rotation is to the left 


Surgical treatment of tumours of the right colon 


M. Smiljkovic, R. Djordjevic, V. Kulic, M. Jovanovic, 

M. Miladinovic, A Kitanovic, M. Gajic, D. Stankovic and 

V. Milojevic Health Centre Krusevac, Department of Surgery, 
Krusevac, Yugoslavia 


In this article we give our expenence in operafive treatment of the 
tumours in the right colon in [ast 6 years. Retrospectvely analysed data 
were gathered from history and operative records for 61 operated patients 
(20 per cent of all operated carcmomas of colon and rectum). The rele- 
tions of sexes was nearly equal (31:30 male-female) Almost 41 per cent 
(25) of operated patients were m the group of the seventh decade, and 97 
per cent (59) of them were older than 50. According to localwzanhon 50 81 
per cent (31) belongs to coecum, 37-71 per cent (23) to ascending colon, 
and 1148 per cent (7) to bepetal flexure as well as the transverse colon 
Resectability was 67 21 per cent (41). Right hemicolectomy with systemic 
lymphadenectomy was performed in all resectabe tumours Paliative oper- 
ation in 3279 per cent (20) were performed by tleotransversostomy As 
postoperative complicahons we had 2 (3-2 per cent) fistulas, 7 (114 per 
cent) supurations and 5 (8 per cent) deshicenties of operative wound, 2 
(3-2 per cent) eviscerations and 2 (3-2 per cent) cardiopulmonary compli- 
cations. Postoperative mortality rate was 1-64 per cent (1). The adenocar- 
cinoma was verificated in 59 cases (96 72 per cent). Anastomosis after 
resection was created as termino-termimal m 20 cases (3278 per cent), 
and termino lateral in 41 cases (67 22 per cent) one row continued or sin- 
gie modified suture by Gambe in 40 cases (6557 per cent), and double 
file suture in 2] cases (34-43 per cent). By TNM classificanon, m 46 
cases (754 per cent) after radical operation was foand T,N,M>. An 
appropriate diagnostic studies performed in early stages of illness may 
lead us to early and more radical surgery that can only give us a hope in 
longer life expectancy 
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Colonic obstruction: emergency resections with anastomosis 


G. Stanojević, M. Stojiljković, D. Marit, D. Miljkovié and 
D. Mihajlović- Surgical Clinic Clinical Center Nik, Braće 
Taskovita 48 Nik, Yugoslavia 


Choice of surgical options in the treatment of colonic obstruction is sull 
controversial Many authors siggest one stage procedure in colon obstrac- 
tion because of elimination of the distended colon as a source of postop- 
erative morbidity and mortality and reduction of the risk of malignant dis- 
ease spreading. Between 1992 and 1996 m Surgical Clini of Nis 270 
patients were surgically treated because of the colon cancer (rectum 
excluded). In 81 patients (30 per cent) the disease manifested as an acute 
obstruction. Of 81 patients, 19 patients were younger than 65 years of age 
(23-45 per cent) and 62 (7655 per cent) older than 65 years of age (range 
38-86). Sex ratio was 54 per cent male and 46 per cent female. In 50 (62 
per cent) pahents, with ‘closed loop’, syndrome, we have done one stage 
resections with primary anastomosis In cases of the right colon obstnuc- 
tion we have done the nght hemcolectomy 66 per cent (33 patients) and 
for the left colon obstructions we have done the subtotal colectomy 34 per 
cent (17 patients) We did not perform segmental colectomy and mtraop- 
erative colonic lavage 20 patients (40 per cent) presented with one or 
more associated medica] at the time of operation In the subgroup treated 
with subtotal colectomy, complications occurred in 6 of 17 patents (35 
per cent) and postoperative mortality was 11-7 per cent (two patients died, 
one as a result of anastomotic dehiscency and stercoral peritonitis the 
other as a result of pulmonary embolism) In the subgroup treated with 
nght bemucolectomy morbidity was 27:2 per cent (nine patents) and mor- 
tality was 9 per cent (three patients died. one as the result of cardiopul- 
monary insufficiency, second as the result of cerebral ischaemic attack 
and third as the resulti of anastomotic leakage) Our opimion is that the 
low postoperative morbidity and mortality in the present series justify 
application of one stage resection as the safe method ın the treatment of 
many obstructive cancers of colon (‘closed loop’) when performed by 
expenienced surgeons in colorectal surgery 


Synchronous colo-rectal carcinoma. Diagnostic and therapeutic 
implications 


A. Stracqualursı, F Mosca, G Lipari, F. Latten and S. Latter 
Department of Surgery, University of Catania 


The reported prevalence of synchronous prmary sdenocarcinoma of the 
colon and rectum ranges from 2 to 9 per cent 

In a series of 723 patients with colo-rectal carcinoma treated consecu- 
tively from November 1973 to April 1997, seven patients (0-96 per cent) 
were identified to have a double carcinoma (synchronous cancers), located 
in separated colonic areas Patients with familar polyposis or mflamma- 
tory bowel disease were not included m this study All patients were male 
and the average age was 554 years (range 42 to 80 years). 

The cancers were located in different segments: two patients had the 
index carcinoma located in the caecum and the synchronous in the sigma, 
two others in the ascending colon and in the sigma respectively, one in 
the sigma and in the transverse colon, one in the rectum and m the 
caccum and the last in the transverse colon and in the ascending colon. 

Preoperative diagnosis of synchronous lesions was achieved in only 
two cases. Endoscopy was performed in all patents, while air contrast 
barium enema studies were recorded for only two patients. In five patients 
the synchronous lesion was identrfied by palpation during laparotomy 

Tumours were staged in accordance with TNM staging of colonic and 
rectal cancer. TNM staging of index cancer (the most malignant lesion) 
revealed four patients in stage II (Dukes’ B classification), one patent in 
stage II] (Dukes’ C) and two patients in stage IY (Dukes’ D). 

In regard to extent of the resection in two patents the carcinomas were 
$o remote that total colectomy was necessary. In other three cases we 
elected to employ a conservative policy, resecting each growth radically 
through a nght hemicolectomy in conjunction with a sigmoid resection in 
two cases In two patients with a metastatic synchronous cancer cecos- 
tomy or ileostomy were performed 

There were no bospital death and morbidity. We do believe that surgr 
cal strategy may change based on preoperative and perioperative total 
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colonic evaluation. Second lesions must be identified because the location 
of synchronous tumours should infuence the extent of primary colonic 


resection. We agree with most authors on the need of full examination of 


the colon in all patients presenting with primary colorectal cancer and pan- 
colonoscopy should be used as routine effective screening for synchronous 


cancers so that optimal initial treatment can be delivered. The choice of 


surgical proceeding ts based on multiple factors, such as neoplasms char- 
acteristics and location, the number of lesions and the grade of colonic 
dilation in the obstructing tumours: all patients require a more large resee- 
tion and subtotal colectomy, when possible. is the gold standard treatment. 


The Hartmann’s operation for the treatment of colorectal 
diseases 


M. Szezepkowski, W. Waśkiewicz, G. Gil., P. Skoneczny. 
M. Chojnowski and K. Górnicki Second Surgical Clinic, 
Bielany Hospital, Ceglowska str. 80, 01-809 Warsaw, Poland 


Aim: The aim of the study is to present the authors experience with 
Hartmann’s procedure. 

Material and methods: Between January 1990 and October 1997 the 
Hartmann’s operation was performed in 58 cases. Average age of patients 
was 67-3 (range 37-90 years). Fifty patients were operated in case of col- 
orectal cancer and eight because of complicated diverticular disease and 
others. Clinico-pathological staging (Dukes’ scale) for cancer tumours 
was: Dukes’ A ~ 0 cases, Dukes’ B ~ 12 cases (28 per cent). Dukes’ C ~ 
29 cases {58 per cent), Dukes’ D — 9 cases (18 per cent). Majority of 
patients (49 cases ~ 84-5 per cent) were operated on emergency in case of 
intestinal obstruction or/and peritonitis. 

Results: Postoperative complications were observed in 36-2 per cent of 
patients (2] cases) mostly due to surgical wound infection (14 patients - 
24-1 per cent). Four of the patients (6-8 per cent) died in the postoperative 
period. All patients who died were operated in emergency because of 
complicated colorectal cancer and they had very serious additional dis- 
eases. Mean age of patients who died was 74 years. Mean hospital stay 
was 17 days. 

After a mean period of 140 days (60-380 days), the continuity of the 
gastrointestinal tract was restored in 50 per cent (4 out of 8) patients who 
had survived the Hartmann’s procedure performed in non neoplastic dis- 
eases, and in 16 per cent ($ out of 50 cases) only of patients who had 
undergone surgery due to carcinoma. In 58 per cent of patients (7 out of 
12) intestine was anastomosed by circular stapler. In four patients (33 per 
cent) decolostomy was performed laparoscopically Caparoscopically 
assisted}, In this kind of operation can be problems with intraabdominal 
adhesions, liberation stoma from stomal canal and identification of the 
rectal stump. Mean operating time laparoscopically assisted decolostomy 
was iSSmin, mean hospitalization time ~ 6-5 days. There were no post- 
operative complications. 

Conclusions: 

1. Hartmann’s operation allows patients to survive a fecal peritonitis and 
neoplasmatic obstruction and it can be performed when the intestinal 
anastomosis is too risky. 

2. High complication rate is connected by relatively high percentage of 
advanced cases. 

3. Laparoscopic assisted decolostomy after Hartmann’s operation looks 
like a save procedure and in the future it can cause increase number of 
patients who had decolostomy which will improve the quality of life a lot. 


Pyoderma gangrenosum at the parastomal site in patients with 
inflammatory bowel disease 


R. Valanzano, E. Di Fonzo* and F. Tonelli Dipartimento di 
Fisiopatologica Clinica, Unita’ di Chirurgia and *Clinica 
Dermosifilopatica I, Universita’ degli studi di Firenze, [aly 


Aim: Pyoderma gangrenosum (PG) is a rare skin disease. characterized by 
chronic, deep, necrouizing ulcers, usually localized at the lower extremi- 
ties. In 30-40 per cent of cases, PG is associated with inflammatory 
bowel disease (IBD. either ulcerative colitis (UC) and Crohn's disease 
(CD), especially with active disease. The occurrence of PG at the paras- 
tomal site has been rarely reported. 
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Material and methods: Parastomal PG at the ileostomy site was 
observed in six female patients (5 UC and | CD patients; mean age 44-8 
years, range 27-6] years). In three cases PG occurred from 4 to 8 weeks 
alter total proctocolectomy, ileoanal anastomosis (IAA) and temporary 
diverting ileostomy for UC. Only one patient (patient 1} showed active 
disease (severe pouchitis, pelvic abscess and laboratory findings of 
inflammation). In two patients PG appeared four weeks after total colec- 
tomy and Hartmann’s procedure for severe UC. In one of them proc- 
toscopy revealed severe proctitis and laboratory findings of inflammation 
were present. The CD patient developed PG seven vears after ileorectal 
resection with Hartmann’s procedure for recurrent disease. No symptoms 
or signs of disease were present. A skin biopsy of the ulcer was obtained 
in three patients and was entirely compatible with PG diagnosis. Cultures 
of the skin lesions were positive for E coli only in patient one, Oral 
methylprednisolone (16-40 mg/day) was administered in all patients asso- 
ciate to intralesional steroid injection. 

Results: Complete healing of the skin lesions was obtained in two 
patients with mactive disease and partial healing in the CD patient. 
Replacement of the ileostomy was necessary in the other cases. 
Conclusions: Although PG is usually described in associated with active 
disease it may run a course independent of intestinal disease activity and 
respond poor to intestinal resection. In our experience PG was associated 
with active disease in [wo out of six patients (33-3 per cent) and replace- 
ment of the ileostomy was necessary to resolve the PG. The other four 
patients did not show any sign of active disease. However medical ther- 
apy was unsuccessful also in two of them. 


Abdominoperineal resection of the rectum for cancer: results 
with the Lazaro da Silva continent perineal colostomy 


N. Velitchkov, G. Kirov. J. Losanotf. K. Kjossev and E. Anev 
Departments of Surgery and Medicine, Military Medical 
Academy, P.O. Box 159, 1606 Sofia, Bulgaria 


Aim: To assess the technique of continent perineal colostomy described 
by Lazaro da Silva as a new alternative to abdominal colostomy. To 
prove the effectivenss of this technique and its capability to produce 
neoanal continence in the long term. The technique is based on hindering 
of the colonic transit by physically uncoupling myoelectric activity and 
creating circular valves in the colon, thus. it was decided to assess its 
reproducibility by different surgeons. 

Materials and methods: Between 1994 and 1997, [6 patients with low 
rectal cancer underwent the procedure. The technique consists of: 1) dis- 
ruption of the myenteric plexus by performing three circular seromuscular 
incisions in the passing down the pelvic floor sigmoid colon: 2) construc- 
ton of three circular valves at the sites of seromyotomies for mechanical! 
hindering of the stool passage, and 3) achievement of regular defecations 
by means of self-performed enemas through the perineal colostomy. 
Results: Of the patients. 56 per cent (n=9) were Dukes’ A and 44 per 
cent (n=7) Dukes’ B with their age in the range 46-69 years (median. 
59-3). There were no deaths and no tumour recurrences have occurred so 
far. Thirty-eight per cent of the patients (n=6) are able to defecate without 
enemas and in 62 per cent (v=10) enemas were absolutely necessary for 
achieving defecations. In all full continence for solid faeces was achieved. 
Conclusions: The initial results with this technique have been encourag- 
ing. This technique proved effective in all patients thus treated and led to 
achievement of satisfactory neoanal continence. The Lasaro da Silva per- 
ineal colostomy is very easy to perform: results reproduced by different 
surgeons were similar. Because of the small number of cases larger stud- 
ies are needed before its routine application in clinical practice. 


Combined interventional radiological treatment of rectal 
tumours and their liver metastases 


Z. Vigvary, E. Mako, Z. Tarjan and D. G6rég* Dept. of 
Radiology and *Dept. of Transplantation Surgery, Semmelweis 
Medical University, Ulloi ut 78/a, 1082 Budapest, Hungary 


Aim: To assess alternative interventional treatment results for rectal 
tumours and liver metastases. 
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Materials and methods: Sixty-one patients with inoperable lumen 
restricting rectal tumours were treated with the combination of selective 
(ADM and/or MMC + Gelaspon) chemoembolization, intraluminal 
cryotherapy and LDR Cs-137 irradiation. The catheter was placed into the 
superior rectal artery or into the hypogastric arteries. In 29 patients having 
liver metastases additional selective hepatic artery chemoembolization was 
performed in altogether 55 cycles. For response assessment rectal and 
abdominal US and CT examinations were carried out. Survival times and 
quality of life were assessed. 

Results: |. Rectal tumours: acute bleedings were stopped and tumour vol- 
ume was reduced in all cases. CR: 0. PR: 36, MR: 23, P: 2. IL Multiple 
liver metastases (n=29}: CR: 0, PR: 13, MR: 12. P: 4. 

Conclusion: Combined chemoembolization, intraluminal cryotherapy and 
LOR CS-137 after-loading interventional radiological treatment proved to 


be efficient as a palliative treatment in inoperable rectal tumours and their 


hepatic metastases. 


Cost-benefit problems in colorectal surgery in Hungary 


|. Zölle) Surgical Department of Albert Szent-Györgyi Medical 
University, Pécsi street 4, H-6720 Szeged, Hungary 


The costs of surgical procedures are increasing all over the world, because 
of new technical instruments and high salaries of surgeons and their assis- 
tance. That is a great problem in Hungarian hospitals, because the rela- 
tevely low Hungarian GDP allows less and less budget for the hospital 
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costs. The prices of instruments are well determined, but the prices of one 
hour's work in the operating reom is not fixed even today in Hungary. 

Clinical study was performed between | January 1990 and 3} 
December 1997. The goal of this study was to compare the perioperative 
data of patients with elective colorectal resections because of malignan- 
cies. The operator and the preoperative preparation of patients were the 
same. The patients divided into two groups. One part of them had opera- 
tions with colon-anastomosis, the other with rectal anastomosis. 

Data of 203 patients (105 female and 98 male} were analysed. One 
hundred and sixteen anastomeses were performed on the colon (68 of 
them were hand made and 48 were made by linear staplers). The rectal 
operations were divided into three groups. There was a group for patients 
with hand made anastomoses, a group for patients with anastomoses 
sutured by one EEA circular stapler. and there was one group for patients 
operated on with double-stapler technique. The groups were comparable. 
Distribution of sex. mean age and mean body weights were similar. 

The mortality and complication rates were similar in the groups of 
patients with colon anastomoses, But the operative time was significantly 
shorter in the group of anastomoses made by linear staplers. Unfortunately 
the cost of operation was higher because of prices of linear staplers. The 
author could not determine how much cost was spared by the shorter 
operating Ume. 

The mortality rates were similar in the groups of patients with rectal 
anastomoses. The complication rate was the lowest and the operating time 
was the shortest in the double stapling group. Unfortunately the cost of 
operation was the highest in that group because of the prices of two sta- 
plers. The author could not determine how much cost was spared by the 
shorter igne and the lowest complication rate. 
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Our experience in complex treatment of thyroid carcinoma 


A. Atanasov, K. Kalinova, I. Ratshcov and D. Valtshev Dept, 
of General Surgery, Medical Faculty of Stara, Zagora, 
Bulgaria 


Introduction: We have undertaken a retrospective review of all 19461 
patients with different thyroid diseases operated in the period between 
1967 and 1997. The patients were segregated into groups according to 
disease: 6344 nodular goitre, 11820 multinodular goitre, 1297 Grave's 
disease. 6091 patients with nodular goiter with clinical and paraclinical 
symptoms of hyperthyroidism. 


Methods and procedures: Thyroid cancer was found in 867 patients of 


department general surgery (4-4 per cent) — 791 patients with differenti- 
ated cancer/papillary carcinoma — 642 patients follicular carcinoma — 149 
patients undifferentiated cancer in 27 patients, sarcomas ~ 2 cases and 
medullary carcinoma ~ 45 cases. In period of | to 4 years after operation 
all of patients with undifferentiated carcinoma and sarcoma died. in cases 
with differentiated carcinoma 3 patients died, and with madullar carci- 
noma 8 died. 

Results: For all of patients with carcinoma were reserved surgery treat- 
ment (thyroidectomy), and during the last 3 years we performed organ- 
peserveted operation in case with differentiated carcinoma-patients with- 
out regional lymph node metastases underwent lobectomy. istmectomy 
and contralateral subtotal resection 193 patients underwent neck lymph 
node dissection for metastases. These patients were not treated with 
radioiodine therapy. In cases with undifferentiated carcinoma we per- 
formed thyroidectomy with lymph node dissection. 


Surgical treatment of secondary hyperparathyreidism in 
patients with kidney substitution therapy 


M.L. Barezynski, M. Barezynski, S. Cichon, J. Kopeć, F. Res, 
M. Stowiaczek and W. Sufowicz I Katedra i Klinika 
Chirurgii Ogólnej CM UJ ul. Prądnicka 37 Krakow, Poland, 
Tel, (048-12) 6331995, Fax (048-12) 6333105, E-mail: 
Marcin _Barezynski@ mp. pl 


The aim of the present study was to evaluate the usefulness of surgical 
treatment in patients with secondary hyperparathyroidism. 

Material and methods: Between January 1990 and July 1997, in [5 
chronically dialysed patients and in three patients after renal transplant 
manifesting secondary hyperparathyroidism symptoms surgical treat- 
ment was performed. The diagnosis was based both on the estimation 
of levels of PTH, total and ionized calcium., phosphates, aleate phos- 
phatase in blood, and imaging procedures like ultrasonography and 99- 
mTc subtraction scintigraphy. The indications to surgical treatment 
were: obstinate ailments like generalized prurigo. bones and joints pain 
and muscular weakness with no amelioration after pharmacological 
ireatment. 

Results: The main procedure was subtotal parathyroidectomy in 17 cases 
(94-4 per cent), its extent, however, was in each case determined during 


in all cases the immediate intraoperative histopathological examination of 
resected tissues was performed. In 10 (55-5 per cent) patients resection of 


thyroid gland tissues was carried out due to goiter, among them in l (5-6 
per cent) case occult papillar carcinoma in manifested transient hypocal- 


caemia with good response to pharmacological treatment. Good results of 


surgical treatment reflecting in both ailment withdrawal and the normal- 
ization of PTH and phosphates in blood were obtained in 16 (89 per cent) 
patients. In 2 (11 per cent) patients the ailments lessened but did not dis- 
appear. | 

Conclusions: Surgical treatment of secondary hyperparathyroidism by 
subtotal parathyroidectomy is efficacious and entails a low risk of com- 
plications. 
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Surgical treatment of goiter in elderly patients 


S. Cichoń, M. Barezynski, A. Konturek, J. Gucwa, 

M.L. Barezynski, M. Sfowiaczek and R. Anielski HI 
Department of General Surgery, Jagiellonian University Medical 
College, Pradnicka 37, 31-202 Kraków, Poland 


Aim: The aim of the study is to underline differences in goitre surgery of 
elderly patients. 

Material and methods: Since 1984 tll 1996 there were 4122 patients 
operated on for goitre in IH Department of Surgery. Among them 161 (3-9 
per cent) were 70 or more years old, 13 (0-3 per cent) were over 80 years 
old. The eldest patient was 95 years old. There were 135 women and 26 
men in this group (female:male ratio=4:1). Duration of goiter development 
varied from two months te 50 years, and in 50 per cent of cases was 
longer than 10 years. In 30 cases (18-6 per cent) thyroid gland weighed 
more than 300 g. In 61 cases (37-8 per cent) it was endothoracic or sub- 
sternal goitre. In 43-5 per cent of cases it was benign nodular goitre, but in 
22-4 per cent of patients there were thyroid gland neoplasms. The most 
common in this group was anaplastic carcinoma of thyroid (41-7 per cent), 
the second one was follicular carcinoma (16-7 per cent). Seven patients 
(4-3 per cent) died in postoperative period, all of them operated for 
anaplastic carcinoma of thyroid. The most common complication was unt- 
lateral paralysis of vocal cord, which occurred in 7 cases (4-3 per cent). 
Conclusions: 

|. Thyroid surgery in elderly age does not carry significantly higher risk 
than in the other age group. 

2. Goitre in elderly patients is significantly more often malignant. 

3. Very often goitre in this group is localized substernally or endothoracally. 


Long-term survival in non-functioning malignant 
neuroendocrine tumour of the pancreas metastatic to the liver: 
case report 


A, Crucitti, A. La Greca, V. Antonacci, A. Antinori, C. Breccat, 
R. Masetti and P. Magistrelli Department of General Surgery, 
Catholic University of the Sacred Heart, Rome, Italy, (Chief 
Department: A. Picciocchi) 


Introduction: Neuroendocrine tumours of the pancreas represent less than 
0-5 per cent of all pancreatic tumours. Only in 15-45 per cent of cases are 
they are clinically ‘non-fuctioning’: of these, 80-90 per cent are malig- 
nant. We report a case of non-functioning malignant neuroendocrine 
tumour of the pancreas metastatic to the liver, analysing the diagnostic 
and therapeutic challenges that these tumours determine. 
Case report: K.G., white, male, 60 years old, with a history of epigastric 
pain, loss of weight, previous diagnosis of unresectable neoplasm of the 
pancreas and palliative chemo-immunotherapy (cisplatinum, ethoposide, 
@-interferon). Despite this treatment. progression of both primary tumour 
and metastases was observed. Eight months after first diagnosis, the 
patient developed nausea and vomiting and was then admitted to our 
Department. A huge mass was palpable in the upper abdomen with no 
clinical evidence of an endocrine syndrome. Patient assessment included: 
a CT scan. which confirmed a 20cm mass arising from the body and the 
tail of the pancreas with multiple liver metastases, obstruction of the 
splenic vein and local venous hypertension: a coeliac axis angiography 
showing a complete obstruction of the splenic vein, meta-iodo-benzil- 
guanidine (MIBG) and |11-Indium-pentetreotide scintigraphies, both neg- 
ative: a dimercapto-succinil-acetate (DMSA) scintigraphy which showed a 
huge uptake in the upper left abdomen and in the liver. Plasma levels of 
islet cell hormones, histamin, serotonin and 5-HIAA urinary excretion 
were normal. A distal pancreatectomy with splenectomy, omentectomy. 
regional lymph node dissection and biopsy of an hepatic lesion was per- 
formed. The postoperative course was uneventful. Pathological report and 
immunohistochemical studies were consistent with a neuroendocrine neo- 
plasm of the pancreas with lymph node and hepatic metastases. 
Postoperative adjuvant therapy was administered: Cisplainum + 
Ethoposide, 6 cycles; 5-Fluorouracil + Folinic acid, 4 cycles: octreotide, 
| mg per day. during the entire follow-up period. The patient is alive and 
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fit 32 months after surgery with good control of the hepatic lesions and 
ne signs of local recurrence on serial CT and US scans. 

Conclusions: Non-functioning islet cell tumours are metastatic at the time 
of diagnosis in 80 per cent of cases. Somatostatin receptor scintigraphy 
improves the localization of both the primary tumour and metastases at the 
same time. However. with the most applied isotopes. either iodine-123- 
labelled octreotide or indium-111}-labelled-DTPA (diethylene triamine 
penta-acetic acid) octreotide (pentetreotide), a significant rate of false neg- 
atives is observed. For this reason, recent studies have underlined the use 
aw dimercaptosuccind acetate (DMSA) scintigraphy. Besides imaging 
modalities. a differential diagnosis from a ductal carcinoma of the pancreas 
requires accurate immunohistochemical work-up. Advanced presentation 
does not preclude prolonged overall survival (35-63 per cent at 5 years). 
Therefore, aggressive surgical therapy is recommended whenever possible 
and pancreatic resection remains the treatment of choice both for cure and 
fer palliation. Adjuvant mono- or multi-drug chemotherapy schedules have 
wen tested with dismal results, while long-acting somatostatin analogues 
administered postoperatively seem to inhibit tumour growth. 


Thrombo-embolic prophylaxis with low molecular weight 
heparine at endocrine surgical patients 


K. Darvas, Zs. Molnar, P. Antony-Moré, L Irtó, M. Tarjanyi and 
Jo Horanyt js? Surgical Department of Semmelweis Medical 
University, Ubi ut 78, 1082 Budapest. Hungary 


Patients with endocrine surgical diseases of the adrenal gland are at high 
ask of thrombo-embolic complications because of obesity. cardiomyopa- 
thy, hypertension. 

OF 21 patients operated for hormone active adrenal tumours thrombo- 
embohe prophylaxis were applied with low molecular weight (LMWH) 
heparine (enoxaparmne. sandoparine). The diagnosis of the patients were 


Cushing syndrome of 9 cases, Conn syndrome of 7 cases and 5 cases of 


Pheochromocytoma. The type of operations were adrenalectomy im all 
eases, There were [8 women and 3 men. the age of the patients were 29-66 
wears (average 51 years), The indication of thrombo-embelic (TE) prophy- 
laxis were varicositas of the lower extremity in 10 patients. obesity in 12 
patients, cardiomyopathy at 7 cases and chronic bronchitis at 9 cases. There 
were 17 patients with two or more TE risk factors. The LMWH was 
applied 2 hours before operations once daily postoperatively for 7 days sub- 
cutancously. The observed laboratory parameters were WBC. RBC. Heb. 
Hic and platelet preoperatively and on the Sth and 7th postoperative days. 

The Hte level changed from 0-41 to 0-38. the Hgb level from 14-1 to 
13-8 g/l and the platelet level from 225 to 210x10°/1. The changes of the 
vaboratory parameters were non-significant, if was due to the operation 
and to the hemodilution. The side effects of the TE prophylaxis were pain 
al the site of the injection in two cases and mild local bleeding at the 
aperalion site in one case. 

There were no thrombo-embolic complications in the perioperative 
period. 

Our results were that LMWH is an effective preventive anticoagulant 
agent at high thrombo-embolic risk endocrine surgical patients. 


Laparoscopic resection for pheochromocytoma: predictive 
factors for peroperative difficulties 


L. de Cannière, L. Michel, E. Collard and J. Donckier Mont- 
Gedinne University (UCL) Hospital, B-5530 Yvoir, Belgium 


Laparoscopic approach is increasingly used for resection of adrenal 
lesions. We here report the difficulties we encountered during the resec- 
tien of eight pheochromocytomas. in order to determine predictive factors 
for perioperative difficulties. 

Material: Eight patients (median age 43 vear, 12-70) presented with 
symptomatic unilateral pheochromocytoma (left/right: 4/4). All patients 
had complete endocrine workup. abdominal CT and MIBG scintigraphy. 
Preoperative phenoxybenzamine an intraoperative phentolamine plus 
labetalol were used for blood pressure (BP) control. 

Results: All patients had their pheochromocytoma successfully removed 
by a transabdominal laparoscopic flank approach. The periadrenal fat was 
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resected ‘en bloc” with the adrenal lesion. Median lesion size was 4em 
(2-llem): median operative time [80min (120-240): median blood loss 
[50m] (20-800). Two complications occurred: one ischemia of the left 
kidney upper pole most likely related to clipping of an accessory upper 
renal artery. and bleeding in another patient having sustained. during the 
same laparoscopic operation, removal of a symptomatic 12cm cyst of the 
kidney; bleeding was laparoscopically controlled. She was the only patient 
requiring blood transfusion, 

Blood Joss >400 ml and intraoperative hypertensive peaks (systolic BP 

>200 mm Hg) occurred in patents with highly secreting lesions (urinary 
epinephrine or norepinephrine levels 16 to 50 times above normal ranges) 
and in patients with lesions greater than Sem. 
Conclusions: Laparoscopic adrenalectomy for pheochromocytoma is a 
sale approach but highly secreting lesions and/or with size larger than 
Sem lesions. seem to be the major factor for intraoperative haemody- 
namic instability and blood loss, 


The dependence of surgical intervention extent on the 
morphological characteristics of thyroid cancer 


LS. Derizhanova and S.L Sidorenko = Dept. of Pathology, Rostov 
State Medical University, Nakhichevansky 38, 344718 Rostov-on- 
Don, Russia 


The purpose of this investigation has been to work out recommendations 
concerning the extent of surgical intervention for thyroid cancer (TC) 
according to is clinicomorphological characteristics. The complexes 
(eyto- and histological, ultramicroscopic) investigation of 105 various 
forms of TC was carried out prior to, during and after operation. Attention 
was paid to the localization and number of nodes, their dimensions. the 
histological form and the differentiation degree. that was appreciated by 
points according to three morphological attributes (the percentage of the 
typical tumour structures to the total area of a neoplasm: the manifestation 
degree of cellular and nuclear polymorphism and the mitotic activity of a 
neoplasm). It was determined that the minimal extent of surgical interven- 
tion (hemithyroidectomy) is warranted in cases of highly differentiated 
papillary. follicular and C-cell tumours, which grow in the form of a sin- 
gle node with dimensions from 0-1 (microcarcinomata) to 4em: lympho- 
and haematogenous metastases are usually lacking. The extirpation of 
both lobes and isthmus of a gland with the revision of regional lymph 
nodes is imperative with the tumours of the medium differentiation 
degree. as there were noted multicentric growth in 46 per cent of cases 
and bilateral lesion in 23 per cent. Histologically these TC have more fre- 
quently papillary-follicular structure or conform to the diffuse-sclerotic 
version of the papillary TC. 34-7 per cent of patients of this group have 
metastases in the regional lwmph nodes, The low differentiated tumours 
were characterized by diffuse multicentric growth, they often grow into 
the thyroid capsule and surrounding tissues. Histologically they are repre- 
sented by amphicnine and combined tumours, preserving the signs of the 
A-cell and C-cell differentiation. With these tumours numerous lympho- 
and hacmatogenous metastases can be observed. In such cases. when 
treated by operative surgery. H is necessary to perform the extirpation of 
the entire thyroid gland and the nech fatty tissue with the lymph nodes. 


The surgical treatment of hyperthyroidism — a review of 129 
Cases 


M.R. Diaconescu, |. Costea. R. Danila and M. Grigorovici IVth 
Surgical Clinic, ‘Gr. T. Popa’ University of Medicine and 
Pharmacy, į G. Ibraileanu Str., 6600 tasi, Romania 


Aim: The authors provide a review of the personal experience and Htera- 
ture data in order to assess the role of surgery in the treatment of selected 
cases of hyperthyroidism. 
Materials and methods: A retrospective study was carried out on 129 
patients (121 female and & male. ratio f:m=15:1). with an age range from 
17 to 78 years (mean=46 years). who underwent surgery for diffuse 
(Graves disease} or nodular thyrotoxicosis (Plummer disease). 
Preoperative diagnosis was achieved by physical examination, thyroid 
function tests, ultrasonography. thyroid scan and fine needle aspiration 
biopsy. 
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Results: Bilateral subtotal thyroidectomy was performed on 49 patients 
with Graves’ disease as well as for 31 cases with toxic muluinodular bilat- 
eral goitre. Forty-nine patients with unilateral nodular thyrotoxicosis 
underwent subtotal (ar total) lobectomy. 

Histology. performed by the same pathologist, revealed a case of pap- 
illary microcarcinoma associated with a toxic adenoma and the same 
lesion in a nodular recurrence, 10 years after a thyroidectomy for Graves’ 
disease. 


Transient postoperative morbidity consisted of 12 cases (9-3 per cent) 
of hypocalcemia and 5 cases (3-8 per cent) of dysphonia. 


The long-term follow-up revealed 16 patients (12-4 per cent) with 

hypothyroidism, 5 cases (4-7 per cent) of hypoparathyroidism and 2 cases 
(1-5 per cent) of persistent recurrent laryngeal paralysis. 
Conclusions: Surgery is a good. safe and rapid method of therapy for dif- 
fuse or nodular thyrotoxicosis, allowing the most certain road to euthy- 
roidism and fewer long-term complications than any other treatment cur- 
rently available. 


Clinical experience in Hurthie cell tumours 


F. Francomano, L. Napolitano, P. Scipione, F. Savini, 

G. Bajocchi and D. Angelucci Department of Surgical 
Pathology, Chieti University, SS. Annunziata Hospital, 66100 
Chieti. Italy 


The World Health Organization Committee for the Histological Typing of 
Thyroid Tumors designates Hurthle cell tumours as a variant of follicular 
tumours but many authors do not agree with this decision because they 
believe that the clinical behaviour and the et of these neoplasms is 
dependent more on the presence of Hurthle cells than on this histologic 
pattern. : 

There is also a strikingly remarkable difference in the prognosis 
reported in several series. This difference probably may be explained by 
the difficulty to distinguish benign tumours (adenomas) from the real 
mahenant Hurthle carcinomas. 

In the period 1987/97 six patients with Hurthle cell carcinomas and 
four patients with Hurthle cell adenomas underwent primary surgical 
treatment al our Institute ($ an cent of all thyroid carcinomas). 

The diagnosis of Hurthle cell tumour was based on the presence of 
more than 75 per cent Hurthle cells and the malignity on capsular or/and 
vascular invasion. 

All the patients with Hurthle cell cancer underwent total thyroidectomy 
and three with Hurthie cell adenoma thyroid lobectomy, one total thy- 
roiddectomy. 

Follow-up time ranged from } to 8 years after surgery (mean +5 
years), There was no death and no recurrence. 

We have studied the nuclear DNA content in Hurthle cell tumours: 3 
adenomas were euploid and! was aneuploid, 4 carcinomas were ancuploid 
and 2 were euploid. 

The results in our study of the DNA content and nuclear DNA ploidy 
are not uniformly consistent enough to allow a distinction between benign 
and malignant neoplasms and to evaluate the prognosis but we must con- 
sider that the number of patients and the follow up are still too limited. 


Diagnosis and treatment of differentiated thyroid carcinoma: 
our results 


G.J. Ghanimé, F. Cordibo, L. Valbuena, A. de la Iglesia and 
J. Machuca Hospital Juan Cnalejo, Apartado de Correos 2313. 
C.P. La Coruña, Spain 


Objectives: To evaluate the diagnosis, surgical treatment, postoperative 
complications and the prognosis of the differentiated thyroid cancer. 

Patients and methods: We reviewed retrospectively 224 patients oper- 
ated for thyroid cancer between 1977 and 1997. Two hundred ae four 


cases (91 per cent) were thyroid differentiated carcinoma, 12 (4-3. per 


cent) medullary carcinoma, 7 (3-1 per cent) anaplastic cancer. We is 
ated the sex, age. diagnosis procedure, surgical treatment. complications 
and survivals at 10 years. 

Results: Median age, of differentiated thyroid carcinoma 44-9 years 
{13-76} 102 (68 per cent) were female and 48 (32 per cent} male. The 
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incidence of papillary carcinoma was of 178 (76-4 per cent) and, for the 
follicular 23 (10-2 per cent). The median age for papillary carcinoma was 
44-3 years (13-76), and for follicular cancer was 45-5 years (range 29-65 
years). With regards to surgical treatment, total thyroidectomy was per- 
formed in 106 patients (70-6 per cent), subtotal thyroidectomy in 52 (21.3 
per cent} and lobectomy in 8 (7 per cent). The most relevant complica- 
tions were: Injury of the recurrent laryngeal nerve: bilaterally 2 (0-9 per 
cent}, and 6 cases (2-9 per cent) unilaterally. Permanent hypothyroidism 

was observed in 12 cases (8 per cent). Ten- hia survival in papillary car- 
cinoma were 149 (83 per cent) and follicular 17 (73-9 per cent). 
Conclusions: Thyroid differentiated pte is significantly more fre- 
quent in females. The age is relevant with regards to the prognosis, taking 
into account the fact that most of the deaths produced by papillary carci- 
noma occur in the over 40 age group. The prognosis is also determined 
according to the extent of the primary tumour. In the follicular case, 
tumours exhibiting moderate or marked invasion had the worse 10-year 
survival, 


Modified intra-arterial calcium stimulation with venous 
sampling test for preoperative localization of insulinomas 


U.J. Hesse, L. Defreyne., K. König. M.M. Lerch, Rottiers, 

G. Feifel, B. de Hemptinne, B. Kramann and M. Kunnen Depi. 
of Surgery, University Hospital, De Pintelaan 185, 9000 Gent, 
Belgium 


Background: To determine the accuracy and safety of a modified intra- 
arterial calcium stimulation with the venous sampling test (ASVS) for 
preoperative localization of insulinomas. Modification included stimula- 
tion with a fixed low dose of calcium gluconate. additional stimulation in 
the distal splenic artery, and no insulin sampling in the left hepatic vejn. 
Methods: In 10 patients showing biochemical evidence of organic hyper- 
insulinemia, 0-45 mmol of Ca°* was injected into the gastroduodenal. supe- 
rior Mesenteric, proper hepatic, proximal, and distal splenic arteries during 
angiography. Insulin levels were measured in samples taken from the righi 
hepatic vein before 30, 60. 90, 120. 180 and 300s after Ca” injection. 
Results: Insulin gradients with an increase of more than fourfold indi- 
cated direct tumour supply, two- or fourfold correlated with collateral, and 
less than twofold correlated with normal tissue vascularization. ASVS 
localized all the adenomas of the pancreatic head (n=3) and body (n=?) 
and two of four adenomas of the tail correctiy. as confirmed by surgery. 
Two adenomas of the proximal pancreatic tail were erroneously localized 
to the body segment, but the fault was rectified by angiography, In one 
patient with a negative ASVS and without exploration. the diagnosis of 
insulinoma was revised. 

Conclusion: ASVS with a fixed low dose of calcium gluconate ts a 
highly accurate and safe method for preoperative localization of insulino- 
mas. Sampling in the lefi hepatic vein can be routinely omitted. 
Additional stimulation in the distal splenic artery seems helpful in surgi- 
cal decision making. but additional experience is needed. 


Recurrent laryngeal nerve injury after thyroid gland surgery 
(risk factors) 


R. Mahanoglu, M. Doganay. N.A. Kama. U. Gozalan, E. Kesici 
and A.Z. Akat Ankara Numune Hospital, 4th Department of 
Surgery, Ankara, Turkey 


Introduction: Since the thyroid gland has a close neighbourhood with 
vital organs and structures. thyroid surgery does require a special know- 
ledge. skill and an exclusive experience. Thus, protection of recurrent 
laryngeal nerve during thyroidectomy operations constitutes an important 
part of surgery, From this point of view, we planned this study to inves- 
tigate recurrent laryngeal nerve injuries and its causes after thyroid 
surgery. performed in our 4th Surgery Clinic. 

Patients and methods: Between January 1990 and November 1996, 
totally 465 patients underwent thyroid surgery at this institution. From this 
population. patients having experienced recurrent laryngeal nerve palsy 
had been followed-up at least 12 months and evaluated retrospectively. 
The statistical analyses were assessed with Chi-square or Fischer's exact 
test. P-values were determined for univariate analysis. Multiple logistic 
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regression test was peformed for multivariate model. P<0-05 values were 
accepted as significant. 

Results: Male and female patient numbers were 53 (11-4 per cent) and 
412 (88-6 per cent) respectively. Medigan age was 37-7 years (10-75). 
Teially, recurrent laryngeal nerve (RLN) palsy occurred in 12-2 per cent 
of patients. The permanent palsy was 2-5 per cent and the transient palsy 
was 9-7 per cent. According to the number of nerves at risk, the rate of 
RLN palsy was LI per cent for subtotal lobectomy and 5-4 per cent for 
ictal lobectomy (P<Q-01}. According to the diagnosis: the permanent RLN 
palsy were 2-6 per cent for euthyroid goitre and 11-1 per cent for chronic 
lymphocytic thyroiditis respectively (P<0-05). In thyroid carcinoma, the 
permanent RLN palsy rate was 4-7 per cent (P<0-0001). In recurrent 
gaitre the rate of permanent RLN palsy were 20 per cent (P<0-05). 
According to experience: the results of permanent RLN palsy in thy- 
reidectamy operations, performed by experienced tream. was 2-6 per cent 
respectively. The results of less experienced team; the permanent was 2-4 
per cent. According to preservation and observation of the RLN: the per- 
manent RLN palsy rates was [-4 per cent respectively in observed and 
presented nerves. In cases, which the nerve was intended to identify but 
could not be found. the permanent RLN palsy rates was 1-3 per cent 
respecuvely. RLN palsy was completely transient in unexplorated cases 
(@-6 per cent). 

Conclusion: In order to decrease the rate of RLN palsies in Education 
Hospitals, the cases, such as total thyroidectomy. recurrent goitre. thyroid 
carcinoma, chronic Iymphocytic thyroiditis, which have high risk of RLN 


palsy, are required to be operated by experienced surgeons. Residents of 


Surgery should be educated by experienced surgeons and the permission 
io resident for thyroidectomy operations should be kept for later periods 
cf residency, 


The hyperparathyroidism of transplanted parathyroid tissue 


PEM. Müller, R. Peller-Sautter. P.O. Hartmann and 
F. Spelsberg Martha-Maria Hospital Munich, Wolfratschauser 
Sir. 109. 81479 Munich, Germany 


Introduction: The total parathyroidectomy with autotransplantation of 


parathyroid tissue in the forearm (TPX+AT) is established as a standard 
weatment for four-parathyroid gland disease beside of subtotal parathy- 
mudectomy. The hterature describes a hyperparathyroidism of transplanted 
issue up to 30 per cent. This study investigates the patients with 
TPR+AT in the pertod 1982-1997. 

Methods: After TPX+AT periodically the calcium blood concentration 
was determined; in cases of hypercalcemia the parathyroid hormone was 
measured. If hyperparathyroidism was detected. an ultrasonic diagnostic, 
eccasionally a MIBi-scintigraphy was carried out. The indications for 
reoperation were identical to the first surgical treatment. Depending on 
pathological findings the parathyroid Ussue was reduced in regional or 
general anaesthesia in several steps or only enlarged tissue was selectively 
removed. In some difficult cases the tissue was removed completely and 
eryoconservated tissue was retransplanted in cases of bypoparathyroidism 
afler some weeks. 

Results: From January 1982 to December 1997 a surgical treatment was 
carried oul to 1882 patients (range: 8~90 years) with hyperparathyroidism. 
vighi hundred and three patients had a four-parathyroid gland disease 
ipramary HPT (pHPT): #=334, renal secondary HPT (rsHPT): 2=469). To 
530 patients we pracused a TPX+AT. In 6-0 per cent (#=29) a hyper- 
parathyroidism of transplanted tssue occurred in the mean after 32 
months (range: 3-168). In these cases and in [1 cases treated before in 
other hospitals we reduced the transplanied tissue. sometimes in several 
steps ull reaching normocalcaemia. In two patients we detected after 
removing the parathyroid tissue at the forearm a fifth parathyroid gland at 
the neck or in the mediastinum. In three cases the transplanted tissue was 
enlarged as well as we found a fifth parathyroid gland at the neck. There 
were no complications of surgical treatment. The histology of the reduced 
“issue demonstrated in 17 per cent Gr=5) a diffuse and in 83 per cent 
insl4i a nodular hyperplasia of the transplanted parathyroid tissue. 
Conclusion: The TPX+AT is a sufficient treatment of the four-parathy- 
roid gland disease. In 1-8 per cent (a=6) of pHPT and in 4-9 per cent 
tae=23) of rsHPT a byperfunction of the transplanted parathyroid tissue 
occurred, The treatment was without problems and without complications. 
There were no cases of malign degeneration of transplanted tissue. 
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Solitary metastasis of renal clear cell carcinoma in a follicular 
thyroid adenoma: case report and review of literature 


T. Ratia, A. Rodriguez, A. Lopez, A. Gonzalez, P. Rodriguez, 
I. Lasa, M. Diez, A. Gutierrez and J. Granell Dept. of Surgery 
and Pathology, Haspital Univ. Principe de Asturias, Campus 
Universitario, Alcalá de Henares, 28805 Madrid, Spain 


Introduction: Metastases of renal cell carcinoma (RCC) to the thyroid 
presenting as a clinically palpable nodule are uncommon and may cause 
clinical and pathological diagnostical difficulties. They can appear years 
after the primary RCC was resected or before the RCC has been detected: 
as they usually appear as a solitary ‘cold’ nodule in 1-13] scans and may 
be confused with primary thyroid tumours, 

Case: A 79-year-old white man presented a Sx4cm_ solitary hetero- 
echogenic. partially intrathoracic nodule in the right thyroid lobe. [ts size 
was not reduced after 6 months of TSH suppressive treatment. FNA showed 
follicular proliferation. He had a past history of radical left nephrectomy for 
a RCC 3 years earlier (pT.NoMy.G.. clear cell subtype). No evidence of 
recurrence had been detected in his follow-up. A right thyroid lobectomy 
and isthmectomy were performed: an intraoperative frozen section study 
was negative for malignancy. The definitive histological report was: metas- 
tasis OF clear cell renal carcinoma inside a follicular adenoma, there was 
focal infiltration of the capsule and another 2mm foci of metastatic RCC 
cells was found in normal thyroid parenchyma: thyroglobulin immunohisto- 
chemical reactivity was present in the adenoma and normal follicle cells, 
and was absent in the clear tumoural cells. One year after lobectomy the 
patient remains well, without evidence of further dissemination of the RCC. 
Discussion: The most common metastatic tumour to masquerade as a pri- 
mary thyroid tumour is renal cell carcinoma. In our case FNA and frozen 
section failed in the identification of metastatic RCC. Cytological diagno- 
sis of thyroid RCC metastasis has been reported: cytomerphology is com- 
plemented with cytochemical fat staining. Histological differential diagno- 
sis is with primary thyroid tumours with clear cell features: characteristic 
of metastatic RCC are: multifocality, optically clear cytoplasm, sinusoidal 
vessels, and large amount of cytoplasmic glycogen and fat. Thyroglobulin 
immunohistochemical staining is useful but diffusion of this marker from 
entrapped follicles may result in absorption by RCC cells. Autopsy studies 
in general oncological cases report a 10 per cent incidence of metastatic 
thyroid disease. Melanoma and breast tumours are the most frequent 
causes (40 per cent and 21 per cent), but most of the clinically detectable 
thyroid metastases come from renal tumours. Many of the reported cases 
occurred in abnormal thyroids: alterations in blood flow in nodular thy- 
roid has been related to that observation. 

The prognostic significance of thyroid metastasis of RCC vary accord- 

ing to the different cases in the literature: survival ranging from 32 
months to seven years after surgical exeresis, prognosis thus not appear to 
be as poor as for thyroid metastasis from other primaries. If the metasta- 
sis is solitary resection can be curative. 
Conclusion: Solitary RCC metastasis must be considered in the differen- 
tial diagnosis of a thyroid nodule, even when several years have passed 
after a nephrectomy for this kind of tumour. A correct diagnosis may lead 
fo a Curative surgical procedure. 


Insular (poorly differentiated) thyroid carcinoma: report of two 
cases and review of the literature 


T. Ratia, C. Blanco, A. Santana, A. Rodriguez, |. Lasa, 
F. Hernandez-Merlo, M. Diez, A. Gutierrez and J. Granell Dept, 


Principe de Asturias, Campus Universitario, Alcaid de Henares, 
28805 Madrid, Spain 


Insular thyroid carcinoma (ITC) is a rare form of poorly differentiated 
thyroid carcinomas (TC) arising from follicular cells occupying morpho- 
logically and behaviourally a place between the well differentiated and 
anaplastic TCs. Although arguable, ITC is viewed nosologically by WHO 
as a variant of follicular TC. ITC usually occurs in an older group than 
well differentiated TC, and it is an aggressive and often lethal tumour. Hs 
incidence m the USA is very rare: more cases have been described in 
italy and in Paraguay (about 70 cases reported in the literature). Proper 
diagnosis of ITC is specially relevant because its prognostic meaning. 
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Cases: Two cases of ITC were found among 63 cases of TC treated in 
our centre in a nine year period. Case Í: A 53-year-old white woman pre- 
sented with a 5x4cm hard, fixed solid nodule in the left thyroid lobe, the 
nodule was ‘cold’ in the isotopic scan, FNA showed follicular prolifera- 
tion. Marked infiltration of the strap muscles by a hard tumour was appre- 
ciated in the surgical procedure. Frozen section confirmed malignancy and 
a total thyroidectomy was performed. Definitive histological diagnosis 
was: ITC, 1-131 remnant ablation was undertaken one month after surgery 
(200 mCi). Local cervical recurrence and bone and hing metastases that 
concentrated 1-131 were present 5 months after thyroidectomy. A cervical 
debulking procedure and tracheostomy was performed. Severe hemoptysis, 
and widespread metastatic dissemination caused death seven months after 
diagnosis. Case 2: A 46-year-old white woman presented with a 6cm 
solid lobulated, rapidly growing. hard nodule in the left thyroid lobe. 
‘Cold’ in the isotopic scan, FNA showed follicular proliferation. The his- 
tology of the left lobe disclosed the diagnosis of ITC. A total thyroidec- 
tomy was completed as a second procedure. 1-131 ablation of remnants 
was undergone (JOO mCi). Four years after thyroidectomy a serum thy- 
roglobulin rose strikingly and a 4x5cm solid mass appeared in the right 
pterygopalatine fossa: the ascending ramus of the right mandible was par- 
tially destroyed. l- 131 scan showed a pathological uptake in the right 
ptervgopalatine area, no lung or other bone deposits were shown. FNA 
was diagnostic for metastasis of a poorly differentiated TC. Two separated 
doses of 200 mCi of 1-131 therapy have resulted in a complete remission. 
Discussion: The diagnosis is based in microscopic features: presence of 
round or oval nests composed of small uniform tumour cells. The growth 
pattern is predominantly solid, but microfollicles containing colloid may 
appear. Mitoses are always present. Necrosis is frequent, as well as cap- 
sular and vessel invasion. There is immunohistochemical reactivity for 
keratin and thyroglobulin, not for calcitonin, Cytological diagnosis is 
difficult; the main cytological features of ITC are: high cellularity. 
necrotic background, low grade of atypia, nests, and cytoplasmic vac- 
uoles. The insular pattern may result in misdiagnosis of medullary carci- 
noma and other neuroendocrine neoplasms. It may be also confused with 
anaplastic TC when the growth pattern is solid throughout. 

Because its follicular origin, ITC may concentrate 1-131, a feature use- 
ful for diagnostic and therapeutical purposes. 

Prognosis of ITC is poor: in the largest series 60 per cent of the cases 

apparently cured by surgery developed recurrences. and about 50 per cent 
died because this tumour. 
Conclusion: Radical surgical treatment of TC is indicated when an histo- 
logical pattern of ITC is found in the surgical specimen. Its propensity for 
local recurrence and early distant metastases demands an exhaustive fol- 
low-up. 
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Fine needle aspiration biops 
nodules 


H. Uncu, Y. Aker, A. Sakarya and Y. Kaya Celal Bayar 
Universitest Hastanesi, Genel Cerrahi A.D., 45010 Manisa. 
Turkey 


The purpose of this study was to investigate the confidence of fine needle 
aspiration biopsy (FNAB) in the preoperative diagnosis of benign and 
malignant thyroid nodules. 


FNAB cytology results were compared with histopathologic results of 


57 patients with thyrotd nodules whom were operated in the Department 
of Surgery, Manisa Celal Bayar University, Faculty of Medicine between 
January 1997 and December 1997. 

The rate of inadequate specimens was 5-3 per cent. Five aspiration 
biopsies were positive for malignancy. and the diagnosis was confirmed 
histopathologically in two of them. Thus, there were three false positive 
cytology (5-6 per cent). Two of four patients with proven carcinoma had 
benign cytological diagnosis, a false negative of 3-7 per cent. The sensi- 
tivity, the specificity, the positive predictive value, the negative predictive 
value and the diagnostic accuracy of this method were determined as 50. 
94, 40, 94, 90-7 per cent. respectively. 

As a conclusion, FNAB can be used as an initial diagnostic method in 
the evaluation of thyroid nodules, but since the sensitivity and the positive 
predictive value are low, it is not suitable to decide the cancellation of the 
operation according te only benign FNAB results without using other 
diagnostic procedures. 
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Surgical treatment of suprarenal gland tumours: analysis of our 
own clinical experience 


Z. Wajda, Z. Gruca, P. Dembowski, K. Sworczak and 

A. Lachinski H Department of General, Gastroenterological 
and Endocrinological Surgery, Medical University of Gdańsk, 
l, Prof. Kieturakis Street, 80-742 Gdańsk, Poland. 

Tel/Fax: 04858 3018775 


The aim of the study was the analysis of 127 patients operated on because 
of suprarenal gland hypertrophy and tumours in our Department during 
the period 1959-1994, The majority of the patients — [103 (81-1 per cent] 
had been treated for hormonally active diseases. The remaimg 24 (12-9 
per cent) for non-active tumours and most of them have been incidentaily 
diagnosed. Amongst patients with hormonally active tumours 46 (36-22 
per cent) suffered from pheochromocytoma, 14 (11-02 per cent) patients 
from Conn's syndrome, 5 (3-93 per cent) from virilizing tumours and 3% 
have had Cushing's syndrome or Cushing's disease. There were 27 oper- 
ations for C ushing’ s disease performed in the 1960s and early 1970s. 

Diagnosis and jocalization of adrenal gland lesions was based on clin- 
cal symptoms, hormonal studies. classical radiological investigations and 
recently using ultrasound and computer tomography. 

The majority of the patients were operated on through the anterior 
transabdominal approach but now we prefer an approach through the 
twelfth bed of the rib, 

Early results of surgical treatment of patients with adrenal gland 
tumours were good; late results were dependent on the histological type of 
the lesions. 


Nedular goitre and thyroid carcinoma in children and 
adolescents in a moderate endemic goiter area (Lower Silesia) 


T. Zak’, T. Lukieficzuk”, R. Wasikowa', Z. Iwanicka’, 

S.M. Bagtaj* and K. Sawicz-Birkowska ‘Department of 
Endocrinology for Children and Adolescents; “Ist Department, 
Clinic of Surgery; “Department of Surgery for Children, UM 
Wroctaw, Poland 


The territory of Lower Silesia is still a region of moderate endemic goitre. 
it is known, that in iodine deficiency areas nodular goitre and thyroid can- 
cer is frequently common. An epidemiologic survey on iodine deficiency 
goitre was carried out in Lower Silesia as a part of the Polish national 
programme in 1992-1993 and demonstrate high goitre incidence in the 
population of school children in the age group 7-12 years (29-1 per cem, 
in 0-7 per cent a nodular goitre). The urinary concentration of iodine was 
low in all the investigated children (56438 mg/l). The aim of our present 
investigation was to ascertain the percentage of malignancy in nodular 
goiter in the observed in our clinic patients from the Lower Silesia region. 
Methods: The examination included 56 children (12 boys and 44 girls) 
with nodular goitre treated in our clinic in the last 10 years (from January 
1987 to December 1997), most of them after 1991, Age at diagnosis 
ranged from 7 to 18 years with a mean age of 14-5 years and male/female 
ratio of 1:3-7. In all the patients following investigations were performed: 
TSH. Ta, Ty. thyroid ultrasonography. fine needle aspiration biopsy and 
Tego scintigraphy of the thyroid. Most of the patients were euthyroid, two 
children demonstrated pressure symptoms. All the patients were trans- 
ferred to the Clinic of Surgery for children, where an operation was 
undertaken. Afler the operation a substitution with L-thyroxine was 
applied. 
Results: A nodular goiter was observed especially in the elder group 
(11-18 years), with a dominance of girls in comparison with boys 
(3:7:1). Thyroid nodules were observed mostly bilateral. Thyroid cancer 
was observed in seven children (12-5 per cent). mostly in a single nod- 
ule. The histological examination revealed following: in 29 children col- 
loid goitre, in 3 children cystic-nodular goitre. in 15 ~ follicular ade- 
noma, in 2 — fetal adenoma, in 6 ~ papillary carcinoma, in | — follicular 
carcinoma, 
Conclusion: Our analysis shows that there has been a striking increase in 
the frequency of nodular goitres in the last 10 years, with a significant 
percentage of malignancy (12-5 per cent), mostly in a single nodule, 
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Evaluation of reconstructions performed in radical operations of 
the tumours of Vater’s papilla 


P. Arkossy, P. Tóth. L Kovacs and P. Sépy 2nd Department of 
Sereery, Unt ue Medical School of Debrecen, 4004 Debrecen, 
Maric: Zs. str. 22, Hungary 


Aim: One hundred and fifty-seven patients were operated on because of 


pancreatic head and periampullary tumours between | January 1992 and 
December 1997, The authors evaluate the results of operations of 20 
tumours of Vaters papilla. All of the patients had icterus preoperatively. 
Material and methods: [In the diagnostic phase abdominal ultrasound, CT 
and ERCP examinations were performed. In 13 cases pylorus preserving 
pancrealo-duodenectomy were undertaken: nine cases of pancreato-gastro- 
stomy. four cases of pancreatico-jejunostomy. There was one case of the 
Whipple type pancreato-duodeneciomy. In six cases different palliative 
operations were performed. 
Results: During the resection of the papilla of Vater it may occur that the 
seft, ghindular pancreas does not hold the stitches. In these cases the anas- 
tomosis insufficiency is more threatening. which was detected in two 
cases in the group of pylorus preserving pancreato-duodenectomy. 
Conclusions: The authors in the above mentioned cases use a special opera- 
twe method: the distance between the anastomosis of the pancreatico-jejunos- 
tamy and the duodenc-jejunostomy is longer. that makes possible to execute 
a much safer drainage in cases of potential anastomosis insufficiency. 


Antioxidant deficiencies in chrenic pancreatitis 


D.J., Bowrey, G.J. Morris-Suff, M. Davies. G.W.B. Clark and 
M.C.A. Puntis  Usiversity of Wales College of Medicine, 
Cardiff, United Kingdom 


hed 


Background: Recent evidence has suggested that certain nutritional defi- 


qencies, notably that of selenium, may play a role in the pathogenesis of 


pancreauitis. 

Methods: Nutritiona profiles were obtained from patients presenting with 
recurrent acute and chronic pancreatitis, Assessment included evaluation 
of serum albumin. calcium, phosphate, carotenoids, trace metals (copper. 
zinc, selentum), vitamins A and E and fatty acids. For each variable com- 
parison was made with age and sex-matched controls. 

Results: There was so significant difference between controls and patients 
with acute pancreatias for any of the parameters assessed. Patients with 
ehrome pancreatitis kad evidence of nutritional deficiencies compared with 
controls (results shown in table), Values expressed are mean + standard error, 











Acute Chronie 
Controls pancreatitis pancreatitis 
{n=19} in=}2) (n= 42) 
Age in years Sot 19 Spell 48411 
Sela-carotene Lumo) H 39403.45 1 640) 1 | | }+40-O8* 
Lycopene camol/}) Ohad} £04 O-2+0: | O-O7 20-04 * 


Selcniun: Gamo 0-764) 13 (7220-27 Q-4}20-15* 
meneame T a ita ann dammit A A E inate ese nnandatpnteietedee tem enema ene nena eT TTT 
“P<Q-DS chronic pancreatitis vs controls (one-way ANOVA) 


Cenclusions: Nutrivonal deficiencies affecting known antioxidants were 
identified in patients with chronic pancreatitis. Similar observations were 
not found for patients with recurrent acute pancreatitis. 


Early endoscopic sphincterotomy and late elective 
cholecystectomy for acute biliary pancreatitis 


M. Cardi, LA. Muttillo, L. Amadori, A. Brandimarte, A. Barbarosos 
and A. Bolognese {Istituto Clinica Chirurgica, S.S. Chirurgia 
Ureenza 3, Universita di Roma ‘La Sapienza’, 00161 Rome, italy 


Biliary pancreatitis os initiated by obstruction of the ampulla of Vater by 
migratory gallstones. Conservative treatment is successful in 60-70 per 
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cent of the patients. However, biliary sepsis and other complications 
develop in the other patients, and mortality ranges from 15 to 50 per cent. 
The benefit of early endoscopic papillotomy was investigated in a series 
of 40 patients admitted and treated in our institution for acute pancreatitis. 
The diagnosis of biliary acute pancreatitis was done by means of HIDA 
biliscintigraphy, sonography, and CT scan and standard laboratory exami- 
nations. Of the 40 patients, 34 were of biliary origin while six were alco- 
holic. According to Ranson’s Criteria 24 patients had mild and 16 a 
severe acute pancreatitis. 

ERCP made within 48 hours from admission in all patients showed 
only GB stones in four patients. CBD stones in 1H GB+CBD stones in 
16, no evidence of stones but a swollen papilla aa signs of inflamma- 
uon in three patients. Late elective cholecystectomy was performed in all 
patients between J5 and 34 days after endoscopic papillotomy. 
Complications occurred in four patients (10 per cent) after ERCP and in 
three patients (7-5 per cent) after cholecystectomy. In conclusion, from the 
results of our study, it seems that early endoscopic sphincterotomy and 
late elective cholecystectomy are safe and effective in the treatment of 
acute pancreatitis of biliary origin. 


Diagnosis and treatment of cystic neoplasms of pancreas: our 
results 


G.J. Ghanimé, L. Valbuena and C. Gamez Hospital Juan 
Canalejo, Apartado de Correos 2313. C.P. 15080, La Coruña, 
Spain 


Aim: To evaluate our experience in managing cystic neoplasms of pan- 
creas. 

Material and methods: Retrospective review of 21 patients with cystic 
neoplasms of pancreas treated between 1979-1996. Clinical, histological, 
and treatment parameters were examined. 

Results: Mean age 57 years (range 32-79), 15 females (71-4 per cent), 
and six males { 28: 5 per cent). The main clinical features were: abdominal 
and back pain: 13 (61-9 per cent): weight loss: eight (38 per cent): and 
palpable mass: five (23-8 per cent). In order of histological finding: serous 
cistadenomas: I] (523 per cent); cistadenocarcinomas: six (28-6 per 
cent): and mucinous cystadenomas: four (19 per cent). Surgical treatment 
was performed for all patients: curative resection in 17 (80-9 per cent): 
and palliative procedure in four (19 per cent). 

Conclusions: The preoperative determination of histological type of pan- 
creatic cyst is very difficult. The surgical treatment is still the main form 
to manage this type of tumour. The survival for evstadenocarcinoma is 
stil very poor, 


The role of multivariate tumour marker analysis in the 
differential diagnosis of pancreatic carcinoma and chronic 
pancreatitis 


L-Z. Horvath, L.E. Flautner, T.F. Tihanyi and *B. Schumann 

ist Department of Surgery, Semmelweis Medical University, Uli 
ut 78, 1082 Budapest, Hungary; *BYK Bureau, Budapest. 
Hungary 


Aim: Differential diagnosis between pancreatic cancer and chronic pan- 
creatitis is a great clinical dilemma in numerous cases. Pancreatic cancer 
is one of the most aggressive gastrointestinal malignancy. An early and 
exact clinical diagnosis can improve the outcome of the management of 
patients suffering from pancreatic carcinoma. Specific tumour markers for 
pancreatic cancer could play an a role in clinical screening. 
Material and methods: CA 19-9, CA 72-4, CEA. TPA and AFP tumour 
markers were analysed with RIA rethdidie in 162 cases (108 chronic pan- 
creas, 33 pancreatic cancer, 24 cases of uncertain diagnosis). According 
to clinical symptoms and radiological examinations differential diagnosis 
could not be maintained between pancreatic cancer and chronic pancreati- 
tis in 21 cases. Tumour marker levels were compared with intraoperative 
findings and with histopathological analysis. 

Results: Combined multivariate tumour marker analysis detected signifi- 
cant Increase in 13 of the 21 uncertain cases, while intraoperative fine 
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needle biopsy diagnosed pancreatic cancer only im 10 cases. In cases of 


chronic pancreatitis tumour markers were in normal range in 95 per cent 
(n=103). In cases of known pancreatic cancer tumour markers were sig- 
nificantly elevated in 90 per cent (1=30). 

Conclusions: According to our results we can conclude that combined 
multivariate tumour marker analysis could become an important screening 
method in cases of ‘uncertain differential diagnosis between pancreatic 
cancer and chronic pancreatitis. Preoperative knowledge of tumour marker 
levels can help to avoid operative mismanagement, 


Analysis of mortality in acute hemorrhagico-necrotizing 
pancreatitis 


M. Jesipowicz, S. Rudzki, J. Furmaga, J. Jesipowicz and J. Bicki 
First Department of General and Transplant Surgery of Medical 
University in Lublin, 8 Jaczewskiego Street, Poland 


Despite the introduction of new drugs, changes in operation methods as 
well as constant advances in intensive care mortality in acute haemor- 
rhagic necrotizing pancreautis (AHNP) is sth very high. In the years 
1980- 1997 there were 16} patients operated on for AHNP. Most of these 
patients were operated on between 3 and 72 hours after admission because 
of symptoms of acute severe peritonitis. In the years 1980-1989 
laparatomy, cholecystectomy and choledochostomy on a T-tube extended 
by peritoneal lavage und drainage was performed. From 1989 the repeated 
laparotomy and permanent lavage were introduced in our operative treat- 
ment. In all patients blocking of gastric and pancreatic secretion, par- 
enteral nutritional support and antibiotic prophylaxis were applied. In our 
patients total mortality caused by AHNP is 49 per cent (79 ee We 
observed the group of eight patients (10-13 per cent) died despite of early 
operation (laparotomy and lavage, or repeated laparotomy) and despite 
very intensive treatment. Median time of treatment of early death patients 
was 6 days. The second group of patients (71-89-87 per cent) died 
between $ and 71 ¢ days, median time of treatment was 29-2 days. All 
those patients died because of developed multiple organ failure and sepsis. 
The first insufficient organ was the lung and the second kidneys. Median 
time of treatment of survived patients was 74-3 days and ranged from 24 
to 129 days. On the basis of our material we observe decreasing of mor- 
tality from 62-1 per cent (46 patients) in the years 1980-1989 to 37-8 per 
cent (33 patients) in the years 1990-1997. In our experience early opera- 
tion and application of repeated laparotomy and permanent lavage allowed 
decrease in mortality from 62-1 per cent to 37-8 per cent. 


Is gastric tonometry a good monitoring methed in acute 
pancreatitis? 


G.C. Kovacs, Gy. Grgovan, L. Fekete, *J. Pliresz and 

tJ. Regdly-Mérei Surgical Department, Central Military 
Hospital, Budapest H-1134, Róbert Karoly kri. 44, Hungary 

* Military Medical Research Institute of Army, 7 Third Department 
of Surgery, Semmelweis Medical University 


Aim: To acquire information about the splanchnic perfusion by the use of 
gastric tonometry in the early phase of acute pancreatitis (AP). 
Background: Gastric tonometry is an accepted method to follow changes 
of tissue microcirculation and tissue oxygenation in the splanchnic region. 
Blood extravasation, diarrhoea, and paralytic deus all lead to hypo- 
valaemia and shock during the early phase of AP. Also splanchnic blood 
flow reduction caused by hypovolaemia is disproportionately higher than 
it is in other regions. ° 

Method: Patients suffering from AP were monitored by gastric tonometry 
for three days starting immediately at the beginning of their hospitaliza- 
tions. Routinely used laboratory. and cardiorespiratory parameters were 
also investigated. The patients received standard treatment in the intensive 
care unit. 

Results: aes than 48 hours long intramucosal acidosis (pHi<7-35) and 
elevated local mucosal pCO, (pCO.>55 Hgmm) occurred in the patients 
only w ho pens necrosis of the pancreas, or multiple organ dysfunc- 
tion syndrome (MODS). 
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Conclusions: Our initial data show the presence of long-term splanchnic 
bed hypoxia at the beginning of severe pancreatitis. Integrity of the gut 
mucosal barrier is compromised by the ischaemia, which is consequence 
of bypovolaemia and shock. Injured gut mucosa is of fundamental impor- 
tance in the pathogenesis of MODS which is one of the most severe com- 
plications of AP. Splanchnic bed circulation monitoring may play a role 
in the prognosis and therapy of AP, but further investigations are needed 
with this method. 


Evaluation of the surgical methods of pancreatic head and 
periampullary tumours 


I. Kovacs, P. Toth, P. Arkossy and P. Sapy Second Department 
of Surgery, University Medical School of Debrecen, 4004 
Debrecen, Móricz Zs, str. 22, Hungary 


Aim: The surgical treatment of the tumours of the head of the pancreas 
and of the periampullary tumours are the same, nevertheless the patho- 
logical behaviour of the two groups of tumours are different. The aim of 
this retrospective study was the comparison of operative outcome, nutri- 
tional recovery and survival of patients who underwent standard Whipple 
pancreatoduodenectomy (WP), pylorus-preserving pancreatoduodenectomy 
(PPPD) and palliative therapy of these tumours. 

Material and methods: In the period from January 1992 to 1998 we 
observed 131 patients with tumour located in the head of pancreas and 
26 patients with periampullary tumours. These included 20 tumours 
originated from the ampulla of Vater and six from the distal common 
bile duct. Symptomatic pancreas tumours are diagnosed by ERCP. trans- 
abdominal ultrasonography and computer tomography. Facultative 
angiography, video-laparoscopy in combination with sonography and 
peritoneal lavage are providing important information about the spread- 
ing of - tumour to archive satisfactory palliation endoscopically or 
surgically. Tumour markers such as CEA, CA 19-9 and CA 125 were 
also cided. 

Results: The operability rate was 35 (26 per cent) in pancreatic head 
tumours and I8 (69 per cent) in periampullary tumours. Considering 53 
resections: 11 Whipple type operation. 35 cases PPPD and seven local 
excisions for tumour of ampulla the mortality rate was three (6 per 
cent). We found that elevated serum level of CA 19-9 is the most sen- 
sitive marker of all of the tumour markers of the malignant pancreatic 
tumours. After non-resectional treatment seven (7 per cent) patients 
died in the postoperative pias After resection postoperative compli- 
cations were in 12 patients (22 per cent). Delayed gastric emptying was 
more common in the PPPD group resulting in longer hospitalization. in 
PPPD group there was a better nutritional recovery and also the 
increase of both body weight and serum albumin level. There was no 
other significant difference between the survival of WP and PPPD 
group. but we found much better survival in patients with peri- 
ampullary tumour, 

Conclusions: Improved surgical techniques and improved perioperative 
management together decrease the surgical risk. Our data provided many 
evidences about the advantage of PPPD in the patients with malignant 
periampullary and pancreas head tumours. There is not any difference 
between the survival rates of WP and PPPD but the long term results and 
quality of life much better after PPPD. 


Surgical treatment of pancreatic pseudecysts associated with 
chronic pancreatitis 


A. Magyar. L. Flautner, T.F. Tihanyi and I. Pulay First 
Department of Surgery, Semmelweis University Medical School, 
Budapest, Hungary 


Chronic pancreatitis (CP) is a progressive degenerative inflammatory dis- 
ease. The primary therapy in CP is symptomatic, but the intrapancreatic. 
intraductal morphological alterations may require non- -operative interven- 
tions or surgery. Authors analysed retrospectively data of 1060 patients 
undergoing 1305 operations for pancreatic pseudocysts complicating CP 
between 1987-1996. 
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Conclusions: The non-resective surgical procedures (ductal decompres- 
sion. pseudocyst drainage) have good effect in the early period of CP, 
‘ancreatic head resection is recommended in compression syndrome 
caused by the inflammatory mass. Total pancreatectomy is seldom indi- 
cated. only in cases of complete destruction of the gland. The early post- 
operative morbidity and mortality was not significantly higher after subse- 
quent resections. although most of them were head resections. 


Contrast-enhanced computed tomography as a prognostic 
indicator of sepsis in necrotizing pancreatitis 


L. Napolitano, R. Cotellese and P. Innocenti Department of 
Surgical Pathology. Chieti Un versity, SS Annunziata Hospital, 


66100 Chieti, Haly 


In acute pancreatitis sepsis is very common and in hecrolizing pancreati- 
us (NP) it develops in up to 60 per cent. It is possible to distinguish two 
types of sepsis in NP: one progresses Slowly and appears two or three 
weeks after the primary pancreatitis has subsided, the other occurs simul- 
taneously with the initial onset of pancreatitis. In the first type af sepsis, 
i IS very important to predict the onset of this complication before the 
appearance of its clinical signs. In fact if a patient survives the first clini- 
cal stage. infection is the predominant cause of death in the late stage, 
The purpose of the present Study is 10 evaluate to what extent it is possi- 
ble to predict the onset of septic complications by means of contrast- 
enhanced computed tomography. We have investigated 20 patients with 


NP where the CT documented a necrosis. In 10 patients the extent of 


necrosis was less than 50 per cent of the whole gland and in 10 the exten- 
sion was more than SO per cent. In the first group the sepsis developed in 
one patient, in the second group in nine patients. The CT was always per- 
formed 2-3 days after the onset of the clinical si gns of pancreatitis, while 
the signs of severe sepsis appeared 2-3 weeks after the clinical and labo- 
ratory signs of pancreatitis had subsided. In these patients we had always 
the surgical assessment of an abscess interesting more than 50 per cent of 
the pancreatic gland. All these patients underwent necrosectomy, drainage 
and continuous lavage. There were five deaths. We believe that when an 
enhanced CT shows an extent of pancreatic necrosis more than 50 per 
cent iis almost sure that a sepsis will develop. 


Pancreatic mucinous ductal ectasia 


C. Neves, P. Coutinho, R. Ramos. F. Costa and T. Conrado 
Department of Surgery, Hospital S, Francisco Xavier 1495 
Lisbon Codex, Portugal 


A 40-year-old female was admitted to our emergency department with the 
diagnosis of non-biliary acute pancreatitis, 

The serum calcium and the serum lipids were normal and the patient 
Genied the ingestion of alcohol or any kind of medication. 

The posterior imagiologic studies included abdominal ultrasound (US) 
and computed tomography (CT) revealed a dilation of the entre pancre- 
atic duct. more accentuated in the distal half of the gland. The endoscopic 
sctrogade cholangiopancreatography (ERCP) showed a normal biliary tract 
without stones and the attempts to cannulate the pancreatic duct were 


ansuccessful, The serum CA 10-9 was normal, 
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The patient was explored surgically and we found a very dilated distal 
pancreatic duct. filled with mucin, and documented it by intra-operative 
pancrealography. A distal pancreatectomy was done but as the frozen sec- 
tion analysis of the pancreatic duct margin showed a mucinous cystade- 
noma we completed the pancreatectomy ~ total pancreatectomy with 
preservation of the pylorus. . 

The final pathologic analysis of the specimen revealed a mucinous cys- 
tadenocarcinoma (T, No), a mucinous cystadenoma and hyperplasia and 
dysplasia along the entire duct. Two papillae: one for the biliary tract and 
one for the pancreatic duct. 

After one year of the operation the patient has no clinical or image evi- 
dence of the tumour. 


ERCP induced acute necrotizing pancreatitis 


M. Oledzki, M.I. Pirski and M. Lukiafski I Department of 
Surgery, Medical University of Gdansk Debinki 7, 80-21] 
Gdatisk, Poland 


Aim: Evaluation of the surgical treatment in complications after ERCP 
diagnostic procedure. 


of papilla Vateri — one, dilatation of common bile duct ~ one. Surgical treat- 
ment was indicated in patients whose clinical state was getting worse and 
acute necrotizing pancreatitis was confirmed. Time period between ERCP 
and initial surgical treatment ranged from two to 14 days (average 4-7), All 
patients were treated by laparoscopy according to Bradley's method. This 
procedure was repeated from one to 16 times (average 7-6). Total mortality 
rate was 30 per cent (three patients) due to multiorgan failure. The most 
common complications were jejunal and colic fistulas two cases, hydrothe- 
rax, respiratory and renal insufficiency. Hospitalization lasted from 27 to 180 
days. Two patients developed diabetes. 

Conclusions: ANP is a rare complication after ERCP but because of very 
heavy course and the high mortality rate it should be considered while 
qualifying patients for this test. Open drainage and monitoring in intensive 
care unit are the treatment of choice in such cases. 


Unusual type of encephalopathy in the course of severe 
haemorrhagic-necroticans form of acute pancreatitis 


J. Panek and W. Drożdż Second Department of Surgery, 
Jagiellonian University Medical C ollege, 31-50} Cracow, 
Kopernika 21 str. Poland 


The aim of this study is the presentation of a 38-year-old woman with 
severe haemorrhagic-necroticans acute pancreatitis (SHNAP), who devel- 
oped multiple organ dysfunction syndrome (MODS) and also had 
encephalopathy expressing as a flaccid paralysis of all extremities. The 
diagnosis was confirmed by the 10-fold rise of amylase activity in serum 
and urine and by the USG examination in which the extensive haemor- 
rhagic-necroticans changes were founded in the pancreas. Also it showed 
the stones in the gallbladder. On the fifth day after the admission she was 
operated because of the increasing peritonitis and the development of 
MDOS. On the sixth day after the operation rapidly worsening of the clini- 
cal stale of the patient was observed. The logical contact with her was 
impossible to obtain and flaccid paralysis of all extremities was observed. 
Neurological examination confirmed diffuse injury of the brain cortex as 
well as the brain stem. However, in performed computed tomography no 
changes in the brain were found. Seven days later the improvement of the 
clinical state was observed. The slight movement of the extremities were 
presented but the muscle tonus was still low without any pathological 
reflexes. The passive and active rehabilitation of extremities from the [4th 
day was applied. The extremities movement returned on the 82nd day after 
the beginning of the complication. She left the department after 128 days 
of hospitalization in good general condition and full activity. 

In the recent years the introduction of antibiotics and various methods 
of aggressive treatment of the systemic effects of sepsis have allowed the 
patients to either recover or survive for a much longer period and gave 
enough ume for the neurological complications to appear and be recog- 
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nized. Since encephalopathy may occur early in the course of pancreatitis 
and sepsis, without direct infection of the brain and without consistent 
neurological changes, a reversible ‘metabolic’ mechanism is likely to be 
responsible for it. Also cytokines may directly affect the brain function. 
These substances cause capillary leakage, increase procoagulant activity 
and have direct effects on the tissue metabolism. Very important are also 
the changes within the lipids of the brain which are responsible for these 
kinds of complications. False neuromediators and neurotransmitters are 
another possibility. 


Acute pancreatitis with hyperlipaemia and hyperglycaemia 
induced by alcohol abuse 


J. Panek and W. Drożdż Second Department of Surgery, 
Jagiellonian University Medical College, 31-501 Cracow, 
Kopernika 21 str, Poland 


We have presented a case of acute pancreatitis with hyperlipaemia and 
hyperglycaemia induced by massive intake of alcohol. 

Material and methods: Seven men with diabetes were admitted to our 
clinic during emergency duty as an acute abdomen after massive alcohol 
intake. Samples of blood were drawn immediately after admission. One of 
‘the signs of hypovolaemic shock presented with low arterial pressure 
under 80 mmHg and weak and rapid pulse rate to 150 per minute. In all, 
on the basis of clinical, biochemical, ultrasonography and computed 
tomography examinations diagnosis of haemorrhagic-necroticans acute 
pancreatitis (HNAP) was established. In all patients developed [ife-threat- 
ening complications as a multiple dysfunction organ syndrome (MDOS). 

Results: Clinical and biochemical characteristics of patients with acute 
pancreatitis: 








Age S-Amylise WBC Glucose TGL insuline 
(years) Sex Cause dun U-Amylase (G/l) (mmol/l) (umop GulU/mnl) 
37 M Alcohol 280 622 12-8 41-0 JOK 4.13 
43 M Alcohol 2269 47563 235 31-49 90 5487 
36 M Alcohol 11820 53835 i42 J58 4890 4.99 
39 M Alcohol FR 33785 i745 13-9 42306 3-85 
36 M Alcohol 11345 48766 149 12-8 30R 415 
34 M Alcohol 7655 23985 39 148 l6440 5-16 
32 M Alcohol 3356 | 1825 i47 J59 3760 389 


It seems that hyperlipaemia is regarded as a consequence of pancreatitis, 
but the development mechanism of hyperlipaemia due to acute pancreati- 
tis has not been elucidated. In the development of diabetes mellitus, with 
excessive intake of aleohol as an evoking factor, triglycerides remarkably 
increase to present a state of diabetic lipaemia. Most commonly merease 
triglicerydes is in serum patients with Gram-negative sepsis. This situation 
is in severe HNAP. In this pathological state lipoprotein lipase activity 
decreases due to insulin insufficiency giving an increase of triglycerides 
in the blood. Alcohol decreases activity of lipoprotein lipase too. R may 
be a consequence of impaired clearance of triglycerides from serum. It is 
likely that hypertriglyceridaemia predisposed these patients to develop 
pancreatitis, alcohol being the precipitating factor. 


‘Tumour necrosis factor alpha in the serum of patients with 
acute pancreatitis 


J. Panek. M. Zembala, W. Drożdż and W. Lejman Second 
Department of Surgery and Department of Clinical Immunology, 
Jagiellonian University Medical College, 31-501 Cracow, 
Kopernika 21 str, Poland 


This study was designed to examine whether the occurrence of an 
increased TNFa. level in the serum was associated with two major clinical 
forms of acute pancreatitis (AP): oedematous and haemorrhagic-necro- 
tizing. 

Material and methods: For analysis 33 patients with AP were included. 
Diagnosis was based: on the typical clinical presentation confirmed by 
ultrasonography, CT and an increased amylase in the serum and/or urine. 
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For analysis patients were divided into two groups: A — with oedematous 
form of AP (22 patients) and B ~ with severe haemorrhagic-necrotizing 
type complicated by multiorgan failure (11 patients). Both groups received 
typical conservative treatment. Nine patients from the group B were oper- 
ated on during first 2 weeks of hospitalization, five of them have died. On 
autopsy extensive necrosis of pancreas and the retroperitoneal space was 
seen. Blood was taken for analysis on admission and during the next three 
days. TNFa concentration was determined by ELISA (TNFo-EASIA, 
Medgenix., Fleurus. Belgium). Results were expressed as a mean + SD 
(pg/ml) and the statistical differences between the groups were assessed 
by a non-parametric Cohran—Cox test. 

Results: Measureable low values of TNFa (mean 28 pg/ml) were 
recorded in the serum of patients with oedematous AP (group A) and they 
remained essentially unchanged during follow-up. In contrast, significantly 
elevated TNFa (mean 4914312 pg/ml) was observed in patients with 
haemorrhagic-necrotizing AP (group B}. It decreased only slightly during 
the observation period. The difference in the TNFa level between the 
groups was Statistically significant (P<0-05). 

Conclusion: Serum TNFa levels are significantly elevated in patents 
with haemorrhagic-necrotizing, but not oedematous, form of AP and we 
wish to suggest that TNFo may be an important factor in the pathophysi- 
ology of this disease. The strategies aiming at the inhibition of TNF pro- 
duction (e.g. pentoxifylline) or at its neutralization (e.g. anti- TNFa. anti- 
bodies, TNFo binding proteins) may have a therapeutic value in the 
treatment of the severe form of AP. 


Pancreatic exocrine function after acute biliary pancreatitis 


E. Pareja, E. Artigues, R. Lopez, R. Fabra, A. Vazquez. 

D. Bautista, F. Peiró and R. Trullenque Service of General and 
Digestive Surgery, Valencia University General Hospital, 
Valencia, Spain 


Introduction: According to the Cambridge and Marseilles Symposia, 
functional recovery of the pancreas occurs after an episode of acute pan- 
creatitis if the primary cause and complications of the disease have been 
eliminated. However, recent research has shown contradictory results. 
owing to the difference in diagnostic methods and the proportion of 
patients studied in relation to the etiologic factor and severity of the dis- 
ease. as well as the differences in the test utilized. Subsequent studies 
show contradictory results. 

Material and methods: Sixty-three consecutive patients with acute 
biliary pancreatitis were studied. Seventeen were men (27 per cent) and 
46 women (73 per cent), with an average age of 62-3 years. Forty-five 
were minor cases and 18 severe. All subjects underwent cholecystectomy. 
During the acute phase, severity was evaluated following the Atlanta 
criteria as well as the existence of necrosis and its percentage by means of 
dynamic CT. During follow-up, pancreatic exocrine function was assessed 
one month and six months after the AP by means of Fluorescein 
Dilataurate (FDL). Chymotrypsin and Fat in faeces Tests: at one year 
after AP the Secretine-Pancreozimine Test (PSP) was carried out. The 
possible existence of pancreatic exocrine insufficiency following the 
biliary origin AP, as well as whether this possible deficit was related to 
the severity of the episode, was investigated. 

Results: The study showed that our patients presented no deficiency in 
pancreatic exocrine function at one month, six months and one year after 
acute biliary pancreatitis. The statistical analyses carried out in order to 
assess the relationship between severity of the AP and the various pancre- 
atic exocrine function tests demonstrated that there were no significant 
differences. 
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Conclustons: After the primary cause of the disease has been eliminated, 
pancreatic exocrine function reverts to normalcy following an episode of 
acute bibary origin, with no relatonship between functional exocrine 
reserve and severity of the disease being observed. 


Prophylactic of the purulent-septic complications on severe 
acute pancreatitis 


A.A. Perejaslov, S.N Chooklin and T.G. Kazmirchuk Department 
af Surgery, Medical University, Pekarska 69, 290010 Lviv, Ukraine 


patients with severe pancreatitis were treated Secondary 
tion most likely occurs on 7-14 days after the onset of the disease 
Biochermeal, immunological investiganan was performed m all patients 
The fine-needle aspiration by ultrasonographic control was used for the 
detection of infected pancreatic necrosis. The aspirates analysed immedi- 
ately by Gram stain, or taken for further analysis by culture The infected 
pancreonecroms were observed in 29-4 per cent of patents The micro- 
Organisms causing infechon were shown to be common the 
entenc bectena (E colt — 35 per cent, Proteus ~ 8 per cent, Enterobacter — 
7 per cent, Bacteroides — 6 per cent and anaerobic flora — 6 per cent) 
These data pomted on that the some pancreahc infection m severe pancre- 
atts caused by translocated baciena from the gut Development of the 
purulent-septic complications accompanied by the decrease of cortisol blood 
level (673 per cent of patents), the T-lymphocyte suppressors activity and 
the separation of cells in the immune response The merease of C3d level 
was defected in cases of purulent-sepic complications Activation of the 
complement system cascade leads to the formation C3a, C4a and C5a ans- 
phrylatoxines, which increases the vascular permeability, stimulates the 
secretion of hrstamimne from the mus cells and basopiuls Macrophages 
stumulate the secretion of cytokines, such as TNF, IL-1, which create the 
additional effects of complement activation. The mmpeoem and 
ciprofloxacin were used for the systemmc antibiotic prophylaxis These 
antibiotics had the most optimal pharmokinetics and antumicrobal spectrum 
tor use m pancreatic infection The quick restoration of intestinal integrity 
(enteral nutrition, motility, bilopancreatic secretion) was another direction 
of prevention of bectenal translocation and, as the result, development of 
purulent-septic complications The admumstration of metoclopramid and 
E,, with mtestinal lavage was used for restormg of intestmal 
motility Applymg of the pentoxyphillme and corticosteroids diminished the 
negative effects of cytokines. This management gave possibility decrease 
the number of pancreatic infections (17-6 vs 41 1 per cent of controls) 


Possibility in diagnosis of pancreatic cancer 


M.I. Pirski, J. Kostro, P. Witkowski and T. Draczkowsk1 
I Department of Surgery, Medical University of Gdańsk, 
Debinki 7, 80-211 Gdańsk, Poland 


Aim: Evaluation of diagnostic procedures in pancreatic cancer 
Material and methods: In the years 1994-1997, 100 penents, aged 
36-91 (mean 63), with pencreatic cancer have been treated The most 
common symptoms were pam in the epigastric region (68 per cent), 
gastrointestinal disturbances (90 per cent), body weight loss (75 per cent), 
diabetes mellitus (37 per cent), jaundice (56 per cent), palpable mass (73 
per cent) Period from the first symptoms untl proper diagnoms was’ one 
week — | 5 years, and was shortest in the group of icteric patients 
Diagnosis procedures were carried out accordmg to adequate protocol, 
which comprised of the following: standard and endocavital ultrasound, 
ERCP, CT and coelincography. The most effective diagnosis method were 
CT and ERCP (90 and 84 per cent respectively) According to the UICC/ 
TNM scale 45 patents were classified as stage I, 20 — IL, 19 — M, 16 - 
IV. Intraoperatrve histopethologica] exammation of wedge tumour biopsy 
und regional lymph nodes were carried out. When no cancer was found, 
multple, thick needle biopsies (after first - 35, second — 8, turd — 5) In 
two cases of negative intraoperative biopsy, cancer cell were found dunng 
regular histopathological examination 

Conclusions: The majority of patients with pancreatic cancer are diag- 
nosed too late to perform adequate treatment Our results suggest that CT, 
ERCP and needle biopsy are most effective m pancreatic tumour diagnosis 
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Pancreatic adenocarcinoma: a review of 85 cases 


J. Sivestre, C. Herrera, M. Borrego, P Yunta, M. Meseguer, 
C. Sebastian, S. Carceller and S. Sancho Fornos Servicio de 
Cirugía General I Hospital Universitario ‘La Fe’, Avenue 
Campanar 2], 46009 Valencia, Spain 


Atm: To evaluate the results of the surgical treatment of the carcmoma of 


the pancreas 

Material and methods: We have operated on 85 patents of pancreatic 
adenocarcinoma during the period from January 1986 to December 1996. 
The location has been in the bead in 79 per ceat of the patients. The age 
was between 28 and 85 years, with a 63-9 years average The 67-8 pe 
cent of the cases are included between the 60-80 years The treatment har 
been surgical in all the patients, performing laparatomy in 10 cases (11+ 
per cent); palliative surgery in 65 cases (765 per cent) and resectiv 
surgery in 10 cases (11 8 per cent), consisted of total duodenopancreatec: 
tomy five cases and Whipple duodenopancreatectomy five. The pallatv: 
surgery more frequent has been the choledochochoduodenostomy in 3: 
patients and the bepaticojejunostomy in 10 patents 

Results: The operating mortality has been of 212 per cent (18 cases) 
Postoperative complications we have noticed in the 388 per cent (3: 
cases) being the most frequent the renal failure (four cases), the anasto 
motic leak (four cases), bepatic failure (six cases) and wound infection u 
seven patients The average length of stay has been of 17-6 days Th 
global survival rate has been of 15-8 months Concermng the technique, u 
the laparotomy the survival has been of 86 months, in the palliaty 
surgery of 16-3 and in the resective surgery of 21 2 months. 
Conclusions: Poor improvement of the results m spite of the diagnos: 
and therapeutics advances, earlier diagnosis should be sought The treat 
ment is always surgical The survival rate is around 18 months. 


Oxidative stress dependent protein modification as a new signal 
for accelerated proteolysis in acute pancreatitis 


Z. Sledzifiski, J. Antosiewicz, M Woźniak, J. Nowak and 

Z. Wajda Ll Department of General, Gastroenterological and 
Endocrinological Surgery, Medical University of Gdańsk, 1, Proj 
Kieturakis Street, 80-742 Gdańsk, Poland 


Growing evidence points to free radical involvement in the pathogenesi 
of acute pancreatitis (AP) This study aimed to investigate the protei 
peroxidation process in cerulein induced AP Eighteen rats were divide 
into three equal groups’ in group | rats acted as controls, in group 2 an 
3 rats had two intraperitoneal injections of cerulean 40 ug/kg for subse 
quent 3 or 6h of induction period respectively Protein carbonyls whic. 
reflect peroxidative damage was found to increase after 3h, 2-5340 4 
vs 1-05+0-17 in contro! group and return to control level 0-95+0 04 afte 
6h These data suggest that during acute pancreatitis free radicals ma 
play an essential role in protein damage Decrease in protein carbonyl 
content after 6h suggest an elevated proteolysis of oxidatively damage 
proteins. 


Complete traumatic transection of pancreas 


A. Slepavitius, A. Montvydas and N. Kaselis Klaipeda 
Hospital, Liepojos 15, Klaipėda 5808, Lithuania 


Blunt pancreatic injunes are relatively uncommon, especially complet 
transection. 

In our department eight patents underwent surgery for blunt pancreab 
trauma in 1997. The aim of ths article is to study two cases of complet 
transection of neck (1) and bead (1) of the pancreas. 

The patient, male 31 years old, was admitted 3 days after the assaul 
complaining with severe pain in the abdomen. Pentonism was clear o 
admission The second patient, male 26 years old, was referred to ot 
hospital neurosurgical department 2 days after the assault from th 
regional bospital with traumatic cerebral coma (Glasgow 5) Compute 
tomogiaphy revealed the contusion of brain Diagnostic pentoneal Iavag 
revealed blood in abdominal cavity Both patients underwent surgery 


Br. J. Surg, Vol. 85, Suppl. 2, July 199: 


Poster Presentations 


hours after admission. At laparatomy retroperitoneal haematoma and pack- 
ing haematoma in lesser sac was found. We mobilized the duodenum and 
entered the lesser sac. The complete transection of the head on the first 
case and the neck of pancreas in the second case was found. Acute trau- 
matic pancreatitis was clear with peripancreatic infiltration in both cases. 
No more abdominal injuries were found. Distal pancreatectomy with 
splenectomy in the first case and without splenectomy in the second case 
was performed. 

Only 10 per cent of pancreas was left in the first and 20 per cent in the 
second case. The first patient developed pancreaticocutaneous fistula, 
which closed spontaneously. He was discharged home on day 32 after the 
surgery without diabetes, but developed exocrine insufficiency. 

The second patient died on the fourth day after the surgery because of 
the multiple organ failure and cerebral injury. 

In conclusion. survival of patients sustaining blunt pancreatic trauma 
correlates with associated injuries. early recognition of lesion and choice 
of treatment. 


Hepatic growth factor (HGF): a new marker for prognosing 
severity in acute pancreatitis 


E. Tagliaferri, M. Secchi, E. Peralta, J. Scrigna, L. Quadrelli. 
M. Brogliatti and L. Rossi Unit of Surgical Research, Hospital 
Italiane and Hospital Provincial, Rosario, Argentina 


Aim: Serum hepatic growth factor (HGF) levels are elevated in patients 
with acute and chronic liver disease. Production and release of HGF may 
be seen in liver and other organ failure, because it is a potent and generic 
tropic factor. We designed this study in order to analyse the predictive 
value of HGF in Acute Pancreatitis (AP). 

Material and methods: During 1997 we performed a prospective trial in 
20 patients with certified AP of any aetiology. Severity was determined 
with an Original Index and Apache I. Pancreatic complications were 
detected by dynamic CT Scan. Serum levels of HGF were determined at 
admission and every day before surgery in normal patients and, in patients 
with AP, an enzyme-linked immune assay. 

Results: Serum levels of HGF in five control patients was 0-4620-17 
pg/ml. The mean value of serum HGF in the first day, in 18 patients with 
AP was 1-81+40-82 pg/ml (P<0-005). In two patients with AP serum levels 
of HGF was 0-25 and 0-61 pg/ml. and minor values to 0-70 pg/ml were 
considered false negative (sensitivity was 90 per cent). In patients with 
severe AP (t=3) serum HGF levels were significantly higher 6-7321-23 
pg/ml (P<0-005). Finally. serum HGF level decreased progressively 
during the first days of treatment. except in those patients who developed 
pancreatic complications. 

Conclusion: We demonstrate that those serum HGF levels are elevated in 
patients with AP: they are also significantly higher in severe cases and in 
cases with local complications. Those preliminary results suggest that 
serum HGF levels may reflect the severity and prognosis in acute pancre- 
atitis and that HGF may play a major role in the mechanism of tissue 
repair. 


Microscopic bile examination (Meltzer-Lyon’s test) in patients 
with idiopathic acute pancreatitis 


J}. Torres-Melero. P. Soriano, A. Reina, E. Vidaha, M. Ferrer. 
F. Suarez and R. Belda Service of Surgery, Hospital 
Torrecardenas, Paraje Torrecardenas, s/no. Almeria 04009. 
Spain | 


Introduction: Gallstones and alcohol abuse are the most important causes 


of acute and relapsing pancreatitis. In about 20 to 40 per cent of cases of 


acute pancreatitis, mo cause can be found. and these are labelled idio- 
pathic. The presence of microcalculi in the bile juice has been described 
as a cause of some pancreatitis initially called as “idiopathic”. 
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Background: We present a microscopic study of bilis obtained by biliary 
drainage in patients who were admitted on various occasions for acute 
pancreatitis, in whom the etiology could not be clarified. 

Patients and methods: During a period of two years, bile samples of 
patients with acute idiopathic pancreatitis were obtained approximately 
after two months of having suffered the pancreatitis episode. The tech- 
nique used was based on Meltzer-Lyon’s modified test. Findings obtained 
in the microscopic study were: liquid crystals of phospholipid-cholesterol, 
solid crystals of cholesterol monohidrate, granules of calcium bilirrubinate 
and microspherulites. Moreover, we show our results obtained after a 
cholecystectomy. 

Results: During a period of 2 years, we studied 20 patients with acute 
pancreatitis who were treated in our Service of Surgery. There were 14 
(70 per cent) women and six (30 per cent) men aged between 33 and 72 
years old. We found cholesterol crystals in eight cases (40 per cent), 
calcium bilirrubinate granules were obtained in 10 patients (50 per cent). 
and two tests were negative. Sixteen patients (all with positive Meltzer- 
Lyon's tests) were operated, and a standard laparoscopic cholecistectomy 
was performed in all. The following results were obtained: microscepic 
colelithiasis in five, acute colecystitis in two, cholesterolosis in seven and 
without pathological findings in two patients. Two patients with choles- 
terol crystals were treated with acid ursodeoxicholic and one developed 
lithiasis macroscopic with biliary colics, therefore they were cholecystec- 
tomysed. After cholecystectomy no patient presented a new episode of 
pancreatitis. In the group with negative tests, one patient developed lithi- 
asis by ECO and the other one is asymptomatic. 

Conclusion: Microscopic examination of the bile juice is a risk-free tech- 
nique that should be included in the study of the etiology of idiopathic 
pancreatitis, allowing an adequate treatment of these patients and decreas- 
ing their risk of new episodes of acute pancreatitis. Laparoscopic chole- 
cystectomy is the surgical treatment of choice. 


Necrotizing pancreatitis — progress and outcome according to a 
well established treatment protocol 


N. Velitchkov, J. Losanoff, E. Anev, K. Kjossev and G. Kirov 
Departments of Surgery and Medicine, M ilitary Medical 
Academy, 1606 Sofia, Bulgaria 


Aim: Severe pancreatitis still remains a challenge to surgeons. At present 
no universal guidelines as to the best treatment options exist. Therefore it 
was decided to study the progress and outcomes of the disease according 
to a well-established treatment protocol applied among a group of consec- 
ulive patients admitted to a single institution. 

Material and methods: Between 1975 and 1997, 143 patients with 
severe necrotizing pancreatitis were investigated and treated at our institu- 
tion, A universal operative policy was chosen consisting of open packing 
of the lesser sac combined with continuous postoperative sac lavage at a 
rate of 250 mi/hour and re-explorations on demand. At re-explorations. 
only obviously necrotic tissue was debrided and following this, continuous 
lavage was started again. [t was stopped in the absence of progression of 
necrosis and the wound was left to granulate. Gastrointestinal complica- 
tions were managed by resection and ostomy; and bleeding by packing 
and repeat explorations. 

Results: The incidence of infection was 57-3 per cent (n=82). Of all, 32-2 
per cent (1=46) developed gastrointestinal necroses with resulting fistula 
formation; 43-4 per cent (a=62) - other complications caused by pancre- 
atic ductal disruptions and related sequelae. Infection and necrosis but not 
the surgical technique itself were found to determine the increased risk of 
complications. The mortality rate was directly related to the extent of 
necrosis, the total number of complications, and the presence of risk 
factors such as advanced age and chronic comorbid diseases. 
Conclusions: Abdominal complications are common in necrotizing pan- 
creatitis, especially when infection supervenes. They require a high index 
of suspicion, rapid diagnosis and prompt surgical intervention together 
with vigorous resuscitation both performed according to a well-established 
protocol. 
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Does the type of incision of the axillary node dissection influence 
in the frequency of postoperative seroma? 


P Armendáriz. 1. Péerez-Cabanas, F. Dominguez-Cunchillos and 
MLA. Sanz Hospital Virgen del Camino, Irunlarrea 4, 310084, 
Pamplona, Spain 


Aim: The seroma is the most frequent complication after axillary lym- 
phadenectomy for breast cancer, When conservative treatment is used, the 
operation can be carried out by the same incision used for the resection of 
the mammary tumour or for an independent incision. The objective of our 
study was to evaluate if the fact that the incision is made in an indepen- 
dent way has influence in the frequency of axillary seroma. 

Material and methods: We carried out a prospective study in which 109 
patients operated consecutively of breast cancer were included. In 29 a 
mastectomy was carried out and they were excluded of the study. Of the 
remaining 54 the resection was carried out by means of two separate 
wounds and im 26 for the same wound. The number of dissected lymph 
nodes, days of drainage and frequency of axillary seroma in both groups 
were picked up. To compare the number of ganglion and the days of per- 
raanency of the drainage we employed a U-test of Mann-Whitney and to 
compare the seroma frequency a y*-square test. 

Results: The data are exposed in the table. Seroma were significantly 
more frequent with a separate wound. No statistical differences were 
found for the other variables. 


Teenan 
Separate wound Single wound 
Seroma (%) 67 38% 
Days drainage 6 (1-29) 4-6 (1-15) 
Linfatic nodes dissected 18 (9-39) 18 (10-41) 
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"Statisucally significant differences. 





Conclusions: Axillary lymph node dissection through a separate incision 
increases the likelihood of seroma formation. 


Lymphocyte subgroups in breast cancer and the effect of 
fumour removal 


B. Ferruh, B. Semih, K. Savas, A. Semih and O. Serdar Ankara 
University Medical School, Department of Surgery, 06100 
Sthinve, Ankara, Turkey 


Aim: Tumour behaviour is different among breast cancer patients. Though 
some prognostic factors have been defined, the cause of this difference is 
not Clear. Alterations in host immune response to the tumour is a possible 
explanation. It is well known that some level of immune dystunction 
exists m cancer patients. However. the effect of tumour removal on host 
imimtune function is not clear. 

Material and methods: Fifty-one breast cancer patients who underwent 
modified radical mastectomy were studied. There were |? patients with 
stage l 16 with stage HA, 13 with stage HB and 10 with stage IHA, 
The control group consisted of 20 women who underwent either thyroid 
surgery for benign causes or open cholecystectomy. Preoperative and 
postoperative (on the seventh day) blood samples were taken from the 
study and control group patients for flow-cytometric analysis. T lym- 
phocyte, B lymphocyte, natural kiler cell, T-helper. T-eytotoxic- 
suppressor, T active cell counts and T helper/T suppressor ratios were 
evaluated. 

Results: T-cytotoxic-suppressor cells of the breast cancer patients were 
significanty higher than the control group (P<0-05). Among the breast 
cancer patients T-helper cells were higher in early stages (P<0-05). There 
was no differences between pre and postoperative lymphocyte profile in 
the control group. However. operation causes certain changes in the breast 
cancer pahents. Postoperatively, B lymphocyte. T lymphocyte, T helper 
counts and T helper/T suppressor ratios increased (P<0-05 for each), T- 
cylotoxic-suppressor (P<0-O1) and natural killer cell (P<0-05) counts 
decreased. 
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Conclusions: The difference between the immune profiles of the breast 
cancer and the control group showed that antigenic stimulus of the tumour 
influences the parameters of the host immune functions. Operation had no 
effect in the control group, but had a certain effect in the breast cancer 
patients. Thus we believe that the removal of the tumour causes a consid- 
erable difference in immune parameters. 


Axillary nodal clearance using minimal invasive techniques: 
axilloscopy: initial results 


T.M. Abad, P. Besora, R. Claveria, J. Camps and X. Feliu 
Hospital General D'lgualada, P. Verdaguer 128, 08700 
Igualada, Spain 


Introduction: Axillary dissection is considered essential to provide prog- 
nostic information, and effective in obtaining local control of breast can- 
cer. On the other hand, axillary nodal clearance is controversial because 
of its morbidity. 

Aim: To improve postoperative comfort and decrease complications such 
as wound pain or lower mobility of the shoulder. We have developed a 
new approach using a laparoscopic technique. 

Material and methods: The first step is an incision in the fifth intercostal 
space (10mm. mid-axillary line), blunt dissection and introduction of a 
balloon rod similar to that used for the extraperitoneal herniorrhaphy. Its 
insufflation induces a cavity to allow the insertion of a Hason trocar for 
insufflation (CO, 6 mm pressure) and introduction of the camera: a 5-mm 
and a [0-mm trocar are then placed for the regular laparoscopic instru- 
mentation (scissors, endoclips and graspers). Dissection is carried out 
from the Latissimus Dorsi muscle till the thoracodorsal vessels are found 
and singled out. removing the axillary fat towards the chest wall, and 
releasing the axillary vein in all its trajectory. Subsequently. dissection is 
followed from Serratus Lateralis muscle until the Long Thoracic nerve is 
found, extraction of the axillary fat through the incision of Hason’s trocar. 
The last step is the individualized dissection of level HI preserving the 
Pectoralis Minor muscle, and extraction of the obtained fat by the 10 mm 
trocar, 

Results: Seventeen patients have been enrolled in our initial experience, 
We did not have any conversion to open procedure. The thoraco-dorsal 
und long thoracic nerves and the innervation of the pectoralis major mus- 
cle were dissected and preserved. The number of axillary lymph nodes 
obtained were more than [3 in all cases, 

Conclusions: Compared to open approach, the first results show that 
abduction. elevation and rotary movements of the shoulder are greater 
with the minimally invasive technique: arm circumference js lightly 
increased in open surgery, However, no significant differences have been 
observed. The postoperative comfort and cosmetic results have been 
excellent, 


Factors affecting disease free interval in breast carcinoma 


T. Coskun, G. Daglar, N.A. Kama, E. Reis. A. Yazgan and 
Y.N. Yuksek Ankara Numune Hospital, 4th Department of 
Surgery, Turkey 


Aim: The duration of disease free survival following mastectomy is a 
matter of concer in the patients with breast carcinoma. It is a fact that 
some patients develop distant metastasis soon after mastectomy whereas 
the others have long disease free intervals. The purpose of this study was 
to determine the factors that affected the length of disease free interval in 
the patients with breast carcinoma. 

Material and methods: Between 1992 and 1997, 72 patients with breast 
carcinoma underwent radical or modified radical mastectomy. Twenty- 
four of these patients developed distant metastasis following a disease-free 
interval of 2 to 53 months. The patients with distant metastasis were 
divided into two groups, based on the length of disease tree interval: 
a) S16 months (14 patients): b) >16 months (10 patients). The compara- 
bility of the groups was assessed in terms of histopathological factors. 
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number of full-time pregnancies, age at first full-time pregnancy. body 
mass index (weight in kilograms divided by height in metres squared) and 
age. Mann-Whitney U-test and y°-test were used for statistical evaluation. 
P<0-05 was considered significant. 

Results: There were no significant differences among the groups in 
terms of skin involvement. pectoralis major fascia involvement. nipple 
involvement, blood vesse] extension, intralymphatic extension and 
tumour stage. However, the patients with short disease-free interval were 
significantly younger than the patients with long disease-free interval 
(<40 years vs >40 years P<0-05) and more likely to have axillary tissue 
involvement (P<O0-05), large tumours (2—5cm vs >5cm, P=0-01), more 
metastatic lymph nodes (1-3 lymph nodes vs 24 lymph nodes, P<0-01). 
and low parity (para:<3 vs para 24, P=0-01). No significant difference 
was found between the groups concerning the length of survival time fol- 
lowing the diagnosis of distant metastasis (mean 6-3 months vs 6-6 
months, P>Q-05). 

Conclusion: The results of this study have shown that the patients with 
young age, axillary adipose tissue involvement, large tumour, increased 
number of metastatic lymph nodes and low parity developed distant 
metastasis earlier than the patients without these characteristics. 


Surgical treatment of breast tumours 


*A Cucu, A. Tudose, 4G. Malene, *I. lezan, *D. Cormos and 
*M. Constantin “Surgical Clinic HL tOncology Department, 
Pathology Department, County Hospital in Brasov, Bd. 
Bucuresti No. 31, 2200 Brasov-Romania 


Between October 1994 and November 1997 a continuous series of 115 
patients (six men) with benign and malignant breast tumours was anal- 
ysed, Breast cancer was found in 47 patients (one male). All the patients 
were included in an oncological and surgical protocol including initial 
evaluation and, if necessary, preoperative treatment (17 patients). Routine 
biopsy was made in all the breast tumours, the extent of resection accord- 
ing to the clinical stage of the tumour. Benign tumours were treated by 
lumpectomy or subcutaneous mastectomy. In breast cancers of stage I-H 
(29 patients), lumpectomy associated with axillary dissection were per- 
formed in 21 patients, while Madden mastectomy and axillary dissection 
in eight patients. In stage HI (15 patients), lympectomy and axillary dis- 
section were performed in three patients, the others benefitted from mas- 
tectomy and axillary dissection. Palliative mastectomy was made in stage 
IV (three patients). 

Paraffin biopsy and axilliary lymph node status determined the onco- 
logic protocol (radio-chemotherapy) in 40 patients who underwent surgery 
for cancer, seven patients were lost from follow-up: four patients deceased 
(three extensive metastasis and one stroke). The present study is limited in 
time. 

Consequently, in advanced stages, conservative surgery can be per- 
formed, while in advanced ones oncological and surgical protcol must be 
extended. 


Axillary adipose tissue involvement: a poor prognostic factor for 
breast carcinoma 


G. Daglar, T. Coskun, N.A. Kama, U. Gozalan, E. Kesici and 
M. Guler Ankara Numune Hospital, 4th Department of Surgery, 
Turkey 


Aim: The course of the breast carcinoma is still unpredictable today. 
Prognostic factors may help predict the patients for aggressive adjuvant 
therapies. 

Material and methods: Between 1992 and 1997, 72 patients underwent 
radical or modified radical mastectomy for breast carcinoma and were 
followed up on for five years (range 2-60 months). The effect of age, 
menopausal status, blood vessel extension, intralymphatic extension, 


tumour necrosis, skim involvement, nipple involvement. involvement of 


pectoralis major fascia, axillary adipose tissue involvement, pathologic 
nodal status, number of involved lymph nodes, tumour size, T (tumour) 
category of AJCC-TNM staging and stage on survival were studied. 
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Survival curves were calculated using the Kaplan-Meier method. Multi- 
variate analysis was performed using the Cox’s regression model. 
Results: Of the 72 patients, five had stage 1 36 had stage H and 31 had 
stage HI carcinoma. Forty-seven (65-3 per cent) patients were found to 
have axillary lymph node involvement: ten had 1-3 and 37 had 24 posi- 
tive axillary lymph nodes. Thirteen patients died of their disease 
between 6-25 months after their operation. Of these patients, five (33 
per cent) had axillary adipose tissue involvement. There was no death 
among the patients with stage I disease and one death (4 per cent) 
among the patients without lymph node involvement. Eleven patients are 
still alive with distant metastasis of the malignant disease. Of these 
patients, four (36 per cent) had axillary adipose tissue involvement. 
Seven characteristics were found to have a statistically significant prog- 
nostic effect by univariate analysis: (a) age; (b) axillary adipose tissue 
involvement; {c} tumour size; (d) T category of AJCC-TNM staging; (e) 
lymph node involvement: (f) number of involved lymph nodes; and {g} 
stage. When these seven characteristics were assessed by Cox's mod- 
elling. stage (P<0-01), number of involved lymph nodes (P=0-01), and 
axillary adipose tissue involvement (P<0-05) were independently related 
to survival, 

Conclusion: The present analysis demonstrates that stage, number of 
involved lymph nodes and axillary adipose tissue involvement indepen- 
dently affected overall survival so that patients with advanced stage, 24 
positive axillary lymph nodes and axillary adipose tissue involvement had 
a poor survival. 


A clinicopathological study of a rare clinical entity mimicking 
breast carcinoma: idiopathic granulomatous mastitis 


E. Yamac, V. Ali, K. Eray, O. Necmettin, K. Murat, O. Emin, 
Y. Rasih, E. Yıldız and O. Orhan Ege University Medical 
School, Department of Surgery and Pathology, Bornova, Izmir 
35100, Turkey 


Aim: Idiopathic granulomatous mastitis (IGM) is a rare chronic inflam- 
matory lesion of the breast clinically simulating carcinoma. The purpose 
of this report is to review the clinicopathological features of this clinical 
entity in a series of 13 cases diagnosed in our institute. 

Material and methods: The notes of the patients and the slides of the 
biopsy specimens of 13 cases with IGM were reviewed. Special stains. for 
organisms and immunohistochemistry for T and B markers using the pri- 
mary antibody was done. The diagnosis of IGM was made according to 
the criteria of Kessler and Wolloch. 

Results: All but two patients were of reproductive age and all were 
parous. The main clinical finding was the unilateral, firm, discrete mass. 
All patients underwent excisional biopsy and recurrence was seen in three 
patients. In two of these patients who had recurrences, prolactin level was 
high and re-excision with antiprolactinemic therapy was performed. The 
third patient was treated by re-exciston and oral prednisone. There was 
granulomatous inflammation, centred on breast lobules in all patients. 
T-cell domination was observed. 

Conclusions: Exclusion of the other causes of granulomatous lesion is 
necessary to make the diagnosis of IGM. The treatment of choice is 
unclear. Because of clinical impression of a possible malignancy, surgical 
excision of the lesion is necessary. In patients with delayed wound heal- 
ing or recurrence after excisional biopsy. or those patients who have had 
an incisional biopsy only. if prolactin level is normal, re-excision and oral 
prednisone usage will be curative. On the other hand, patients with high 
prolactin level who have recurrences, medical treatment to control pro- 
lactin level must be added. 


Indications for different mammaplasty techniques 


M. Geishauser, L. Kovacs and S. Schmied?! Department of 
Plastic and Reconstructive Surgery, Klinikum rechts der fsar, 
University of Technology, Munich, Germany 


Over the last years a variety of new techniques of mammaplasty have 
been developed. Especially the techniques that brought a reduction of 
scars have readily been accepted and are routinely in use by now, like the 
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short horizontal scar technique (Marchac) and the vertical scar techniques 
(Lassus, Lejour). Apert from a reduction of scars, these new techniques 
also were to bring better functional results, especially regarding perfusion. 
sensibiity, motoric innervation of the nipple and the ability to breastfeed. 
This certainly enhanced the reliability and safety of the operation. 

The attitude towards mammaplasty has changed, as some years ago 
most surgeons used only one or two techniques of the whole spectrum to 
perform all mammaplasties, irrespective of anatomical Tindings or the 
planned extent of reduction. Now, there is a variety of different methods 
af mammaplasty available which all have their specific indication and 
hmitations. Thus, different indications need to be defined, 

The periareolar mammaplasty is useful only for a very small reduction 
cr a mastopexy. It is mainly reserved for a mere change of shape. 

The techniques with vertical scar can presently be regarded as the stan- 
card method for resections amounting up to 800-1000 g per side, depend- 
ing on the skin qualiy. 

The techniques with L-. Z- or short horizontal scar may be used for 
planned resection volumes around 800-1000 ¢ per side, which cannot be 
treated aesthetically by vertical scar techniques. 

inverted T-scar techniques remain the standard procedures for resec- 
tons Of more than 8090-1000 g per side. 

The definite choice of an operating method has to be made individu- 
ally. considering anatomic findings as well as the planned size and shape 


of the breast. With further standardization, choosing the best technique for 


en individual patient will become simpler and clearer for the surgeon. 


Using Sappey’s anatomy for identifying sentinel iymph nodes in 
breast cancer 


*K. Ket, *K. Szilagyi and 7B. Anga = */// Department of 
Surgery, University Medical School of Pecs, Baranya County 


Hospital, Pecs, Rakécziut 2, 7623, Hungary 


The most important prognostic factor of breast cancer is an adequate 
staging of the axillary lymph nodes. which influences both adjuvant and 
surgical therapy. Morton has successfully adapted the method that he had 
originally developed for identifying ‘sentinel’ lymph nodes in melanomas 
w the purposes of examining axillary lymph nodes in patients with breast 
eancer. Using this procedure he has also made Staging simpler and more 
accurate. Due to the close relation between the plexus arcolaris, the plexus 


subarcolaris and the plexus periarcolaris, the special lymphatic system of 


the breast makes it possible for the vital stain to be injected under the 
skin of the areola rather than round the tumour itself. 

The axillary lymph drainage of 85 randomly selected patients with 
reast cancer was stadied. 

OF them, 55 patients underwent direct breast lymphography. For visu- 
alizing lymph vessels Patent blue dye was injected intracutaneously inte 
the area of the areola. The lymph vessels and lymph nodes outlined on 
madiographic pictures after Lipijodol Ultrafluid was injected into a pre- 
pared collector lymph vessel. The dissection of axillary lymph nodes was 
started by preparing the lymph nodes that stained blue. The results were 
evaluated in a five-year follow-up examination. 

in 30 patients sentinel lymph nodes were identified by comparing 
results yielded by the two methods. Patent blue was injected intracu- 
taneously into the region of the areola, then. after the exposure of the 
axilla and the isolation of the blue-coloured lymph nodes Patent blue was 
mjected around the primary tumour to induce the discolouration of further 
‘yinph nodes. 

Our observations suggest that the procedure when the vital stain is 
mjected into the plesus areolaris located in the region of the arcola mam- 
mae is far simpler. as identical lymph vessels and lymph nodes get dis- 
coloured in the axilla. 

In addition to its role in the identification of the sentinel lymph node, 
the vital stain injected into the skin of the areola signalizes lymph node 
metastasis by visuakzing lymphostasis in the form of a pathological out- 
ane of the lymph nodes of the breast. 

The data obtained in the S-year follow-up suggest that the status of the 
axillary lymph drainage clearly indicates the likelihood of distant metas- 
tases and it can aio account for the observation made by Gardner 
concerning the increased mortality rate of breast cancer in the first 7 post- 
operative years. 
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Can the mortality of breast cancer be reduced? 


*D.B. Kingsmore, +D. Hole, *C.R. Gillis and *W.D. George 
“University Department of Surgery, Western Infirmary, 
Dumbarton Road, Glasgow *West of Scotland Cancer 
Surveillance Unit, Glasgow, UK 


Aim: The mortality of breast cancer remains relatively unchanged by the 
therapeutic advances of the past 20 years. The aim of this study was to 
investigate the mortality curves of breast cancer and compare these with 
colorectal cancer, 

Material and methods: All cases of breast cancer from 1980-1996 were 
identified and the pathological stage derived. Cause of death was deter- 
mined from the Registrar General. The yearly proportional mortality 
(YPMR) due to breast cancer was determined by tumour size and nodal 
Status. From an existing database of long-term follow-up of colorectal 
cancer with accurate stage, similar survival curves were drawn. 

Results: The YPMR remained almost constant over a 0-year period of 
follow-up for tumours that were node negative, or less than 30mm. This 
reflects a constant mortality rate which does not decrease with time. For 
larger tumours and node positive tumours there was a rise in the YPMR 
for the first 3 years which then tailed off. This curve resembles the curves 
of mortality from colorectal cancer, which show an exponential decay for 
each Dukes’ stage. 

Conclusions: The mortality for most cases of breast cancer is a continual 
constant ebb and any novel treatment will not show an improvement in 
mortality for many years. In addition, the optimal method of reducing the 
mortality will involve a stage migration to a better prognostic grouping, 
such as expected with mammography. 


The disorders of peroxide-antioxide balance of an organism in 
breast cancer 


B. Madej, E. Szpringer, L. Kurylcio, R. Maciejewski, 

Z. Wájtowicz, D. Górny, A. Stanisławek and E. Radzikowska 
Department of Human Anatomy, Department of Pathophysiology, 
Department of Oncologic Surgery, Medical Uni versity of Lublin, 
20-079 Lublin. Spokojna 1 Street. Poland 


Introduction: Breast cancer is still the leading cause of cancer mortality 
in women. New diagnostic markers of the breast cancer are stil being 
developed. The aim of this study was to estimate a peroxido-antioxide 
balance in breast cancer. 

Material and methods: We analysed two groups of patients. The first 
group was 48 women with breast cancer. They were treated by modified 
radical mastectomy (removal of only the breast and the axillary lymph 
nodes). In the second one (the control group) there were 15 women, with 
diagnosis of benign dysplasia. They were treated by excision. The patients 
did not have other complaints. Assay of peroxido-antioxide balance was 
performed on the basis of lipid peroxidation products in plasma (MDA ~ 
malonyl dialdehyde. CD-conjugated dienes, HPETE-hpid hydroperoxide} 
and the activity of free radical scavengers, such as superoxide dismutase 
(SOD) in erythrocytes and glutathione peroxidase (Gpx) in whole blood. 
Conjugated dicnes-CD and lipid hydroperoxide (HPETE) were marked 
using the method of Buege’s and Augusta in Warda’s modification. The 
concentration of malonyl diaidehyde (MDA) were determined using the 
method of Okava and Yagy. The activity of glutathione peroxidase (Gpx) 
were determined using method of Paglia and Valentine’s and the activity 
of superoxide dismutase were determined using the Kawaguchis method. 
In both groups above-mentioned markers were determined twice before 
surgery and 10 days after the operation. The results obtained were statis- 
tically analysed. 

Results: The average age of patients was 49 years (range 33-68 years). In 
approximately 65 per cent of patients with the breast cancer the level of 
liptd peroxidation products was significantly higher before operation than 
after il On the contrary the levels of superoxide dismutase (SOD) and 
glutatione peroxidase (Gpx) in approximately 70 per cent of cases were 
higher before the operation. In patients with a diagnosis of benign dys- 
plasia, we have not noticed changes of the levels of lipid peroxides 
product and levels of SOD and Gpx. In the group of women with breast 
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cancer there were statistically significantly higher levels of lipid peroxides 
and the levels of SOD and Gpx than in group of women with diagnosis of 
benign dysplasia. ` 
Conclusions: Our results showed that: breast cancer increased the process 
of lipid peroxidation in an organism and increased of the activity of free 
radicals scavengers: the determination of levels of lipid peroxidation prod- 
ucts and the activity of SOD and Gpx may be of considerable importance 
in diagnosis of breast cancer. 


Correlation of biochemical tumour markers to conventional 
pathologic features in primary breast cancer 


G. Péley, A. Bezzegh, I. Besznyák, I. Péter, O. Csuka. 1. Szamel, 
E. Farkas and B. Schumann National Institute of Oncology, 
1122 Budapest, Ráth Gy.u.7-9, Hungary 


The aim of our study is to analyse the relationships of conventional 
pathologic factors to serum and cell biochemical markers in breast can- 
cer patients. A total of 374 patients were operated on for primary inva- 
sive breast cancer at our Institute from September 1996 to Oetober 
1997. The serum levels of CEA, CA 153, TPA-M and Thymidine 
Kinase (TK} were measured prior to surgery in all patients. Surgical 
specimens were processed for routine pathology (histological typing. 
grading and staging) and for cytosol analysis (oestrogen and proges- 
erone receptors, p53 peptide. uPA, EGFr, erbB2. bcl? and BAX deter- 
mination). Disease relevant anamnestic and clinical data were also 
recorded, 

Of the 374 patients studied, 63 per cent were node negative. 71 per 
cent postmenopausal, 88 per cent had tumour less than Scm in size (T,- 
T.). Estrogen receptor positivity was found in 61 per cent whereas pro- 
gesterone receptor positivity in 72 per cent of the tumours. There were 95 
cases (21 per cent) with histological grade | tumour. 

The p53 protein and BAX levels correlated positively with tumour size. 
histological grade and lymph node state. The serum levels of CEA, CA 
15-3, TPA-M and TK correlated with pathologic tumour stage. There was 
a significant difference in pre- and postmenopausal breast cancer patients 
in the serum level of TPA-M and cytosol level of BAX. 

These results may give prognostic significance in breast cancer. but 
this needs to be proven by careful follow-up of patients included in the 
study, 


Myxoid fibroadenomas of the breast 


1. Pérez-Cabarias, F. Dominguez-Cunchillos, P. Armendáriz, 
M.A. Sanz and C. Yarnoz Hospital Virgen dei Camino, 
lruntarrea 4, 31008, Pamplona, Spain 


Three cases of this rare entity which occurred in three young women of 
36, 25 and 20 vears of age are presented. 

All of them consulted for palpable nodules with benign findings in 
breast ultrasonography and mammography. The fine needle aspiration 
cytology were informed as fibroadenoma, The reasons for the excision 
were: pain, big multiple nodules and familial breast carcinoma antecedent. 

In two cases. the patients presented a facial multiple spotty pigmenta- 
tion and one of them presented with ocular and labial pigmentation and an 
exotosis in the left parietal region (Carney’s Syndrome). In this case the 
patient's grandfather had the same skin pigmentation. 

An echocardiogram and a complete endocrine functional study were 
performed to the patients which were absolutely normal. 

In 1986, Carney reported a familial syndrome transmitted as an amo- 
somic dominant trait which consisted in spotty pigmentation of the face 
and oral mucosal. cardiac myxoma and endocrine overactivity. In 1991, 
he published myxoid changes in mammary stroma that were a specific 
pathological marker of a determined human genome. 

This lesion is benign but it is important to recognize it because it may 
be associated to other grave syndromes as cardiac myxomas which are 
potentially lethal, so if is necessary to perform a thorough investigation of 
these patients and their families. 
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Breast conserving therapy in stage I and H breast cancer 


Z. Rančić, L. Djordjević, M. Djordjević, R. Djordjevic, 

M. Stojiljković, M. Jeremić, N. Djordjević, M. Pešić. 

D. Gmijović, M. Lazić, B. Marjanović and G. Stanojević 
Surgical Clinic, Clinical Center, University of Nix. Yugoslavia 


The aim of our work was to compare effects of modified radical mastec- 
tomes (Madden, Patey) and breast conservation therapy on breast recur- 
rence and overall survival. 

Over the 5-year period from | January 1989 to 31 December 1993 at 
surgical Clinic in Nis 142 women were treated for T, and T, breast can- 
cer. Of the 142 women, 94 were treated by modified radical mastectomy 
and 48 had received breast conservation therapy. These women were sep- 
arated into two groups. There were no significant differences between the 
groups in tumour size, incidence of axillary node involvement, histology 
grading (P>0-05). In general women treated for breast cancer with breast 
conserving therapy were younger, 42 years to 48 years treated by modi- 
fied radical mastectomy. 

Two of 48 patients had locoregional recurrence: one of them at the 
operation wound, the other elsewhere in the breast, histology was lobular 
type contrary to prior ductal carcinoma and was treated with radical mas- 
tectomy-modification of Madden. 

Two of 94 patents who received modified radical mastectomy had 
locoregional recurrence: both of them on the chest wall. 

The overall survival rates in modified radical mastectomy patients and 
breast conserving group were respectively 89-3 per cent and 91-1 per cent. 

These results indicate that there were no significant differences 
between two groups m locoregional recurrence and overall survival in T, 
and T, breast cancer. 


Breast reconstruction practice in the National Institute of 
Oncology, Budapest 


Z.S. Révész, M. Kasler and G. Gulyna National Institute of 
Oncology, Budapest. H-1525, Hungary 


In Hungary, breast cancer is the most frequent malignant disease of women. 
Reconstructive surgery plays an essential role in the rehabilitation of these 
patients. All reconstructive techniques are available at our Institute. 
Satisfactory cosmetic results can be achieved either by local, pedicled and 
free flaps or reconstructive expander and implant system. Their combination 
is also used if needed. Criteria of the surgery of choice are demonstrated. 
Future trends in reconstructive breast surgery are outlined. 


Possibilities of conservative therapy in Paget’s disease 


A. Staniskawek, M. Mazurkiewicz., L. Kurylcio, J. Rzymowska 
and B. Madej /astitute of Oncology, 20-090 Lublin, ul. 
Jaczewskiego 7, Poland 


Paget's disease constitutes about | per cent of breast cancers (1) and is 
main characteristic is the occurrence of Paget's cells. From the point of 
view of biological growth the disease is divided into preinvasive form con- 
ceming only the mpple and invasive one spreading into the gland’s 
parenchyma as well as from inside towards the nipple (epidermotropism). 
The accepted way of treatment is radical and total mastectomy. conservative 
operations being stil controversial for many therapeutic centres. Our study 
comprised 28 patients treated in the years 1989-1994. Radical surgery was 
performed in 25 patients and conservative in three women. In 23 cases we 
had to deal with intraductal component and in three with infiltrating com- 
ponent of Paget's disease. Metastases to lymphatic nodes were observed in 
three patients. Five-year survivals amounted to 91 per cent in patients with 
intraductal component (2), 5} per cent in patients with infiltrating compo- 
nent (3) and in patients with lymphatic nodes metastases only 30 per cem 
(4). Local recurrences occurred in four cases after radical surgery, while 
afer conservative operations in two patients. The first patient shown to 
have infiltrating components by histopathological examination, without 
metastases to the lymphatic nodes underwent telegammatherapy radiother- 
apy in whom a recurrence developed after 6 months. She underwent total 
mastectomy, The second patient was operated on repeatedly after 
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lustopathological detection of a large intraductal component and the pres- 
eace of neoplasm within the surgical section. Radical mastectomy was per- 
fermed in her. The last patient after conservative operation showed to have 
preinvasive form and has been under observation for 5 years. C onservative 
operations in Paget's disease should be performed in the preinvasive stage 
since the therapeutic and cosmetic effect is the best then. 





‘icerating breast cancer (UBC) 


D. Stankovic, M. Miladinovic, R. Djordjevic, A. Kitanovic and 
VY. Stankovic Health Centre Krusevac, Department of Surgery, 
Krusevac, Yugoslavia 


The aim of this work is to show our experiences and results in UBC treat- 
ment. 
in our Department, between 1988 and 1997, 478 (3-75 per cent) of radi- 


were 52 {I} per cent) and they all have been surgically treated. Later on, 
28 (S4 per cent) of them were subjected to radiotherapy, and chemotherapy 
got 20 (38 per cent). 88 per cent were verified with present metastatic 
wivasive ductal carcinoma changes in axillary lymphonodes. Twenty-four 
patients (46 per cent} were those who were only subjected to surgical treat- 
ment Five patients (21 per cent) were living jonger than 5 years: nine 
patients longer than 3 years (37 per cem) and over | year 17 patients (71 
per cent). Twenty-eight patients (54 per cent) had radio- and/or chemother- 
apy where there were seven patients (25 per cent) who were living more 
than 5 years, 13 (46 per cent) more than 3 years, and 20 (71 per cent) 
longer than | year. All were female. Average age was 66 years and all of 
them were in posimenopause age. They were under review every 2 months 
regulary during the first year, and later on every 6 months. 

From early postoperative complications we have seven wound infec- 
nons which we solved by conservative methods. 

Conservative postoperative treatment with our material has not had a 
decisive influence as to longer survival having in consideration about 
pauients of older. wherein the only radical mastectomy gave good results, 


Palpable breast masses: comparison of ultrasound and 
mammography in differentiating malignant and benign origin 


Z. Tarjan, G. Toth, A. Kerpel-Fréniusz, H. Galgóczy. 

Z. Dömötöri and *B. Járay Department of Radiology and *Ist 
Department of Pathology, Semmelweis Medical University, Ulloi 
at 7S/a, 1082 Budapest, Hungary 


Aim: To compare High-resolution Ultrasound (US) and Mammography in 
differentiating palpable benign and malignant breast masses. 
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Material and methods: Two hundred and twenty-one palpable breast 
lesions of 120 patients aged 30-84 years were examined with X-ray mam- 
mography and high-resolution sonography. Benign or malignant character- 
istics of masses were established by both modalities. US guided FNAB 
was performed from all nodules and a 6-36 months follow-up was made 
for cystic lesions. The final diagnosis was obtained histologically for all 
malignancies. US and mammographic classifications were compared with 
the histologic diagnosis. 

Results: Final diagnosis revealed 124 cysts (56 per cent), 30 carcino- 
mas (13-5 per cent), 54 fibroadenomas (24 per cent), four benign phyl- 
lodes tumours, six mastopathic nodules. three fat necrosis. The malig- 
nant lesions included infiltrating ductal carcinoma (n=24, 80 per cent). 
infiltrating lobular carcinoma in=3, 10 per cent), mucinous carcinoma 
(n=3, 10 per cent). Nineteen (63 per cent) of the malignancies had less 
than 2cm maximum diameter. Sensitivities and specificities in diagnos- 
ing malignancies were not statistically significantly different for US (90 
per cent. 81 per cent) and mammography (85 per cent, 95 per cent). US 
with FNAB yielded 100 per cent sensitivity and specificity in this 
study. 

Conclusions: High resolution ultrasound is a comparable method to mam- 
mography in characterizing palpable breast masses. especially. if com- 
bined with US guided FNAB. 


Cowden’s Syndrome 


U. Hakan, A. Yalçın, S. Aslan, K. Yavuz and Y. Osman Celal 
Bayar Universitesi Hastanesi, Genel Cerrahi AD, 45010 Manisa. 
Turkey 


Cowden’s Syndrome or multiple hamartoma syndrome is a rare autosomal 
dominant premalignant syndrome characterized by orocutaneous hamar- 
fomatous tumours, gastrointestinal polyps, abnormalities of the breast, 
thyroid gland and genitourinary system. The gastrointestinal polyps are 
generally benign and malignant transformation are seen very rarely. 
However, there are serious potential of malignancy in the breast and 
thyroid gland. 

We present a patient with Cowden’s Syndrome who underwent mas- 
tectomy operation 5 years ago with previously nondiagnosed Cowden’s 
Syndrome in another centre. This patient was presented to our hospital 
with the complaints of anal fissure. After physical examination and inves- 
tigations, the patient was diagnosed as Cowden'’s Syndrome. We found 
oral mucosal, gingival and cutaneous papillomas, gastrointestinal polyps, 
fibrocystic disease and malformation of the nipple of the other breast, and 
nodular goitre. H was learnt that her sister had died because of breast can- 
cer, 

if the physician remembers the Cowden’s Syndrome in patients 
presenting with orocutaneous lesions, gastrointestinal polyps, thyroid and 
breast disease, it may lead to the early diagnosis and treatment of cancer. 
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A new concept in wound healing: the management of wounds 
with negative pressure therapy 


P.E. Banwell, I.W. Holten and D.L. Marun Queen Mary's 
University Hospital, London, UK 


Aim: We present the early results of a study evaluating the role of nega- 
live pressure therapy (NPT) in the management of various wounds. NPT 
is an exciting new concept in wound care which is simple to use and con- 
fers many benefits. It is claimed that it reduces oedema, increases blood 
supply, reduces bacterial colonization, promotes rapid formation of granu- 
lation tissue and mechanically closes the wound. Healing rates are 
dramatically improved. This study assesses these claims. 

Material and methods: Two hundred wounds were treated with NPT, 
mostly as an adjunct to surgery, pre- and postoperatively. Both acute and 
chronic wounds were included in the study. Acute wounds included lower 
limb trauma, infected wounds, burns, necrotizing fasciitis, fasclotomies 
and pretibial lacerations. Chronic wounds included pressure sores, leg 
ulcers and miscellaneous non-healing wounds. All wounds were assessed 
clinically, photographed and mapped for size before and alter treatment. 
Tissue samples for microbiology were obtained. 

Results: Overall, the majority of wounds showed a marked clinical 
improvement including a decrease in size and a significant reduction in 
quantitative bacterial counts in infected wounds. The need for fewer 
dressing changes together with an earlier discharge had significant 
resource implications. We have found little morbidity in using NPT and 
patients tolerated the dressings with few problems. It appears to be 
patient, nurse and doctor-friendly. 

Conclusion: This study has shown negative pressure therapy to be of 
great benefit in the management of wounds, particularly in problematic 
cases. The mechanism of action, future applications and its use throughout 
all surgical specialties is discussed. 


Primary retroperitoneal tumours 


A. Bedirli, N. Akyürek, M. Keçeli, O. Yüksel and M. Kerek 
Erciyes University, Medical Faculty, General Surgery Kayseri. 
Turkey 


Aim: The best treatment in primary retroperitoneal tumours is the total 
surgical resection of the mass. The most important postoperative problem 
is the recurrence of the disease. 

Material and methods: Twenty-six patients with primary retroperitoneal 
tumours operated in our department. 

Results: Eighteen (69-2 per cent) of the patients were male and eight 
were female (30-8 per cent}, with an overall mean age of 43.3 years. The 
most frequent complaints were abdominal mass. pain, nausea and vomit- 
ing. All the patients were examined with ultrasonography (US), while TS 
patients were examined with computerized tomography (CT). Four of the 
five patients who underwent needle biopsy under CT guidance had the 
diagnosis of maligant tumour. The intraoperati vely measured diameters of 
the tumours were less than 5em in eight, between 5—10cm in four and 
more than 10cm in 14 patients. The histopathological distribution of the 
tumours among 26 cases were liposarcoma in six, leiomyosarcoma in 
four. malignant schwannoma in four, rhabdomysarcoma in three, 
angiomyosarcoma in two, chordoma in two, neuroblastoma in two, lipoma 
in two cases and teratoma in one case. Twenty-one cases (80-8 per cent) 
were malignant and five cases were benign in nature. Fourteen of these 
vases underwent total extirpation, while 12 cases had only biopsy of the 
mass. Among the postoperative complications, bleeding in four and lym- 
phatic leakage in two patients were observed. One patient who had under- 
gone only biopsy procedure died in the postoperative fifth day due to car- 
diac insufficiency (3-8 per cent). After the operation, one patient received 
radiotherapy. 10 received chemotherapy and seven patients received both. 


The S-year survival rate was 57-1 per cent, while 3-year survival rate of 


the biopsied patients was 33-3 per cent. 

Conclusions: The best treatment modality in primary retroperitoneal 
tumours is, if possible, total surgical resection. However, in our opinion, 
in cases of tumours not eligible for surgery, adjuvant treatment options 
combined with palliative resection procedures might increase the survival, 
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Total intravenous propofol anaesthesia (TEVA) with epidural or 
opiate analgesia for colorectal surgery? 


F.G. Bergin, P.A. Mallinder, P. Royle and D.J. Leaper 
Professional Unit of Surgery, North Tees General Hospital, 
Stockton-on-Tees, Cleveland, UK 


Aim: To compare differing anaesthetic and analgesic techniques on peri- 
operative outcomes of colorectal surgery. 

Material and methods: In this prospective, randomized trial, 37 patients 
have so far been entered into four treatment arms. All received Propofol 
TIVA and either inaled nitrous oxide/oxygen mixture or air/oxygen. 
Preoperatively patients received either intravenous morphine or epidural 
bupivicaine, analgesia being maintained postoperatively as patiert- 
controlled analgesia (PCA) or by continuous epidural infusion. 

Results: Peroperatively, patients who had epidurals tended to have less 
operative blood loss (median 710, range 200-2235 ml) than the morphine 
group (median 1325, range 250-2725 ml} and fewer of them were trans- 
fused postoperatively (17 per cent vs 58 per cent; P<0-05). Operating time 
was significantly reduced in patients having epidural (median 126, range 
60-280 min) compared to the morphine group (median 180, range 86-240 
min: P<0-01), Pain relief, measured subjectively (defined as excellent/ 
good or fair/poor) was significantly better in those who had epidural (83 
per cent vs 37 per cent. P<0-02). Return of intestinal function was 
assessed by measuring days to return of bowel sounds, first flatus and 
first bowel action, with trends suggesting an advantage to the epidural 
group. The time from operation to discharge was less in the epidural 
group (0-1<P>0-05). 

Conclusions: The use of epidurals in elective colorectal surgery is associ- 
ated with a reduction in blood loss, transfusion requirements, shorter oper- 
ating time, gives superior pain relief and may afford earlier return of 
intestinal function and earlier discharge from hospital. 


Acute low intestinal obstruction due to AIDS-associated 
lymphoma 


E. Burdfo. A. Gtiemes, R. Palacin, J. Torcal, R. Sousa, 

T. Castiella and M.J. Palacios Servicio de Cirugia ‘A’, Hospital 
Clínico Universitario ‘Lozano Blesa’, Avda. Gomez Laguna no. 
15, 50010 Zaragoza. Spain 


Introduction: HIV-infected patients suffer different spectrum of dis- 
eases comparing with the general population. Non-Hodgkin's iym- 
phomas appear when there is a profound immunodeficiency. In spite of 
the high incidence in our practice, it Is unusual to find an acute low 
intestinal obstruction caused by AIDS-related lymphoma. Only short 
reports have been published about low intestinal obstruction (LIQ) 
caused by Kaposi's Sarcoma, CMV intestinal infection and intestinal 
lymphoma. 

Material and methods: This is a retrospective study of the patients suf- 
fering intestinal lymphoma that caused LIO. Since 1985 four cases of LIO 
were treated at our institution caused by AIDS-related lymphoma. Patients 
were divided into two groups (two patients each one) according to CD,- 
cell count: group | <200/mm" and group H >200/mm". We studied clini- 
cal status Gineluding Karnofsky’s rate and survival rate), surgical pro- 
cedures and pathological findings. 

Results: Aged from 28 to 39 (mean 34). all of them were male. Three of 
them admitted homosexual practice, another intravenous drug addiction. 
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Ail of them were operated to solve intestinal obstructions: two intestinal 
w pass (two lymphomas of ileocal area) and iwo colostomies (two rectal 
Lee Pathological | study: two high-grade B-cell lymphoma, one 
fwgh-grade T-cell lymphoma. one high -prade ‘null lymphoma. 
Conclusions: |. Survival rate was related to the CD,-cell count and clini- 
cal status of these patients. 2. Chemotherapy can improve survival in 
selected patients. 3. Surgery is most often palliative (to solve intestinal 
obstruction). 


The use of unilateral pudendal thigh flap in the treatment of 
complex rectovaginal fistula 


A. Cardon, P. Pattyn, S. Monstrey, UJ. Hesse and 
B. de Hemptinne Department of Surgery, University Hospital, 
De Pintelaan 185, 9000 Ghent, Belgium 


Introduction: A ussue transposition procedure is presented in which a 
unilateral neurovascular pudendal thigh flap is used to correct [Wo cases 
ef complex rectovaginal fistula. 

Case reports: Case |: A 49-year-old woman presents with a complex 
rectovaginal fistula caused by the prolonged use of analgetic suppositories 
m combination with corticosteroid enemas. Just proximal of the fistula 
there is a circular stenosis. A derivative colostomy is performed and two 
months later a unilateral pudendal thigh flap is performed. Anal dilatation 
s done twice before closure of the colostomy, No recurrence seven 
months later. no incontinence, no rectal dyschezia. 

fase 2: A 27-year-old woman presents with a complex rectovaginal 
Bstula after vulvotomy (narrow introitus). A unilateral pudendal thigh flap 
is performed without complication and without protective colostomy. 
Normal anal sphincter function and a normal introitus vaginae without 
securrence after 10 months. 

Operative technique: The fistulous tract is excised after an inversed T- 
mcision is made in the posterior vaginal wall. The rectal mucosa and 
musele are closed in sequential order. A large fasciocutaneous flap borne 
on a subcutaneous pedicle supplied by the posterior labial arteries and 
comaming posterior labial branches from the pudendal nerve is tunnelled 
under the labium mayosa and rotated in the defect. 

The causes of rectovaginal fistulas are multivaried but mainly caused 

by obsietric trauma. The rectovaginal fistulas are classified as simple or 
complex. Their weaiment is based on this classification. Three mean 
approaches are possible: local repair. transabdominal repair and tissue 
fransposifion procedures. Simple fistulas are in general successfully 
treated by one of the local repair procedures. In complex fistulas abdomi- 
fal procedures and tissue transposition procedures are recommended. 
mainly due to the presence of infected and poorly vascularized surround- 
me tases resulting in poor wound healing. 
Conclusion: The use of a unilateral pudendal thigh flap seems to be a 
successful and reliable alternative to treat complex rectovaginal fistu- 
las. The flap is robust and sensate with a reliable blood and nerve sup- 
piy. 


Second primary malignancies: clinical approach and surgical 
results 


R. Caronna, P. Chirletti. *F. Mauro, *M. Martelli, 1. Cioe’, 
D. Biacchi, Va. Supa and V. Supa Surgical Pathology IX, 
Sargical Clinic |, “I ei aia Department, University of 
Rome ‘La Sapienza’, V. del Policlinico, 00161 Rome, Italy 


Aim: The main reasons for the growing incidence of second malignancies 
after primary neoplasms are the carcinogenic effect of antiblastic treat 
ment, the widespread use of immunosuppressive drugs and the immuno- 
suppression typical of chronic lymphoproliferative disorders. This study 
aimed to determine possible clinical and prognostic differences between 
patients with primary hematologic and primary non-hematologic tumours. 
Material and methods: We studied 42 patients in whom second malig- 
nancies developed, in 16 cases after primary haematological and in 26 
after non-hematological tumours. In both groups we assessed the patho- 
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logic stage of the first tumour at diagnosis of the second: the time elaps- 
ing between the two malignancies. the incidence of postoperative comph- 
cations and survival. 

Results: Hematologic tumour group: on diagnosis of the second 
tumour 62-5 per cent of patients had attained complete remission but 
37-4 per cent had only a partial response or disease progression. A 
mean 4-5 vears elapsed between the two malignancies. Staging identi- 
fied second tumours in stages H-H in 56-2 per cent of cases and IH-IV 
in 37-4 per cent: radical surgery, performed in 62-5 per cent of 
patients, led to 12-5 per cent morbidity. Overall 3-year survival was 
S12 per vent. 

Non-haematological tumour group: on diagnosis of the second tumour 

all patients showed complete remission of the first tumour. A mean 6-6 
years had elapsed between the two malignancies. Staging identified sec- 
ond tumours in stages I-H in 70-2 per cent of cases. radical surgery, 
performed in 61-5 per cent of cases, led to 15-3 per cent morbidity and 
3-8 per cent operative mortality. Overall 3-year survival was 46-1 per 
cent, 
Conclusions: Patents with haematological tumours have a shorter 
mean interval between the first and second malignancies: a higher per 
centage of second tumours in advanced pathological stages and shorter 
survival. These patients’ less favourable prognosis seems to depend 
upon the high percentage of first haematological tumours uncured 
(about 40 per cent) and upen the severe persistent immune system 
defects. Although these defects are related to treatment they also 
closely reflect the biological features of the haematological malignancy 
(Hodgkin's or non-Hodgkin's lymphoma and chronic lymphoid 
leukaemia), 


A contribution to the study of influential factors on 
postoperative malnutrition 


E. Corbella Jacob, R, Pla Farnós and D. del Castillo i Déjardin 
Depariment of Surgery of Pius Hospital of Valls and Hospital 
Universitari Sant Joan of Reus. Department of Medicine and 
Surgery, Faculty of Medicine, University Rovira and Virgili 


Aim: The surgical act. in spite of your curative intentions, behaves like an 
aggression, tf this loo intense or the biological response results inadequate 
postoperative complications appear. That this process will be favourable 
for the patient. the nutritional state that the patients present before a 
surgical intervention it is responsible to a large extent. In order to demon- 
strate the correlation between the operation and alteration of the nutri- 
ional parameters. it is necessary to identify nutritional and non-nutrition- 
als factors, that could have a malnutrition prediction value. 

Material and methods: Two hundred and six patients have being stud- 
red who interrelated independent variables have been used: nutritional 
parameters. age, sex, risk factors, type of pathology, treatments effected 
according to process. have been studied complications presented and 
other. Biochemical, anthropometric and immunological parameters, have 
been to include at the preaperative and postoperative stage of the 
patients. The obtained data allows the definition of the nutritional state of 
each patient, 

Results: The sa of malignant disease. integrity of intestineal 
anastomosis, degree of operative contamination and age, present a rela- 
ionship to of postoperative malnutriuion. We have been able to prove 
the validity of the known predictors of morbidity and mortality postop- 
erative, We have been obtaned a forecast formula. to determine the 
greater surgical risk patients. in which intervene the following parame- 
ters: albumen, transferrin, cancer, and the degree of surgical contamina- 
Hon, 

Conclusions: The nutritional state at with the patients arrives to the oper- 
ation, has a great influence in the results. An important decrease in the 
visceral proteins in the postoperative period has been observed. Being at 
48 hours postoper ratively, the moment of minimum levels. At seven days 
recovery ts observed. ft is remarkable that neither AANEEN E on 
immunologie parameters, take part in the forecast formula obtained by 
logistics regression that anticipates the degree of postoperative malnutri- 
tion. H is necessary to effect a nutritional preoperative valuation, that will 
warn us of possible postoperative complications and even leading to 
modification of timing of therapy. 
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The effects of early postoperative enteral feeding methods on 
immune system 


D. Seher, M. Ufuk, E.A. Bülent and T. Atilla Bilkent 2 
Konutlari b2 Block No. 6 Bilkent, Ankara, Turkey 


In this study. the effects of early postoperative enteral feeding methods on 
immune system and the role of such methods in decreasing septic compli- 
cations were investigated and compared to parenteral feeding methods in 
a population of patients undergoing upper gastrointestinal surgery. A total 
of 40 patients were divided into four groups each consisting of 10 patients 
and three groups were given different feeding methods. Patients who 
received previous chemo or radiotherapy, and those who had diabetes 
mellitus or malnutrition and those under immunosuppressive treatment 
were excluded from the study group. The first group received postopera- 
tive Immunostimulant enteral formula, the second group received standard 
enteral formula, the third group received pronteral branched chain 
aminoacid solution in addition to standard dextrose and lipid solutions. 
The fourth group received no special feeding support and was used as a 
control group. Patients were followed up for signs of septic complications 
in the first 10 days of postoperative period (fever, ESR, WBC count, 
signs of wound infection, lung infection, peritonitis and sepsis). In addi- 
tion plasma IgG and IgM, total lymphocyte counts, B lymphocyte counts, 
CD4/CD& ration, T- lymphocyte and natural killer (NK) cell activities and 
plasma IL-2 levels were determined in the postoperative |, 4. 7. [Oth 
days. 

The first and second groups had no septic complications but 20 per 
cent of the third group and 30 per cent of the fourth group demonstrated 
signs of septic complications. The first group had a higher a eg eae 
count NK cell activity and IL-2 levels than second group and this differ- 
ence was statistically significant. The first and second groups had a higher 
IgG, IgM, CD4/CD8. activated. T-lymphocyte count, NK cell activity and 
IL-2 levels compared to third group and this result was also statistically 
significant. The third group had higher IgG and IgM levels than fourth 
group but T-lymphocyte parameters did not differ significantly between 
the two groups. Septic complications were significantly lower in first 
three groups compared to control group. As a result early postoperative 
enteral feeding is superior to parenteral feeding methods and to control 
groups in terms of prevention of septic complications. Immunostimulants 
used in enteral feeding can improve immunological parameters although a 
significant clinical benefit has not been observed. 


Management of a fulminant colitis in a neutropenic patient 
infected with human immunodeficiency virus (HIV) 


J. de Tomás and *G. Olmedilla Department of Surgery. 
*Department of Pathology, UG Hospital Gregorio Marañón, 
Doctor Esquerdo 46, 28007 Madrid, Spain 


Zidovudine (AZT) treatment induces neutropenia m human immunodefi- 
ciency virus (HIV)-infected patients. however, neutropenic colitis has 
been scarcely described in this group. Management of neutropenic colitis 
is a matter of debate. medical or surgical? Which is the timing for 
surgery? We present a case that illustrates such controversial and rare 
clinical situation, 

A 38-year-old, heterosexual, non-drug abuser. HIV-infected. male with 
with mild neutropenia due to AZT therapy arrived at our hospital com- 
plaining of epigastric pain, temperature and vomiting without diarrhoea 
for 36 hours. He had. started AZT treatment due to his low CD4+ cell 
count (200/mm"} and § months before his colitis, he abandoned such ther- 


apy because of gastrointestinal intolerance and a neutrophil count of 


900/mm". At hospital, the physical examination revealed a conscious 
patient with generalized abdominal discomfort. voluntary guarding with- 
out rigidity and tachycardia. On abdominal CT scan the most important 
finds were right colon thickening and free fluid. Neutrophil count was 
456imm with a white blood cell count of 1200/mm’. The patient was ini- 
tially managed at the intensive care unit where a peritoneal lavage showed 
Gram-negative bacilli: Despite of broad-spectrum antibiotics and ageres- 
sive medical therapy. the patient got worse and was operated on 17 hours 
after his admission with coagulopathy and inotrophic support. A right 
hemicolectomy was performed due to caecal necrosis: unfortunately. the 
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patient died 8 hours after. The histological examination of the specimen 
only revealed cocci and bacilli with no cytomegalovirus intranuclear 
inclusions, 

Although abdominal examination of HIV-positive population is some- 
what difficult. these. as oncologic neutropenic patients, belong to a high 
risk group to develop septic shock. Early surgical approach after a posi- 
tive CT scan and peritoneal lavage confirmation of enteric bacteria by 
Gram dye could offer a better outcome among patients with neutropenic 
colius. This is to our knowledge the second report ever in the literature of 
neutropenic colitis among HIV patients. 


Is the surgical procedure the right approach for totally 
implantable venous device (TIVD) placement? 


I. di Carlo, R. Lombardo, $. Puleo, A. Licata, G. Rodolico and 
G. Brancato First Surgical Clinic, University of Catania, 
Catania, Italy 


Intreduction: Totally implantable venous devices (TIVD) are frequently 
uilized in patients requiring prolonged intravenous therapy or repeated 
blood sample analyses. Percutaneous subclavian vem introduction is the 
method of choice but pneumothorax, or arterial puncture frequently occurs 
at moment of insertion. 

Aim: To report our vel pores with surgical approach in order to assess 
the better way for TIVD placement. 

Patients and methods: Data include TIVD inserted between November 
1995 and November 1997. Age. sex, pathology, way of insertion, mean 
duration. intra and postoperative (until 30 days} complications of patients 
operated on were considered. 

Results: During a 2-year period 122 patients were operated on for TIVD 
insertion, The patients were 75 males and 47 females aged from 29 to 79 
years (mean age 59-5). One hundred and twenty-one TIVD were inserted 
for oncological reasons and one for TPN, All 122 TIVD were inserted by 
surgical procedure under local anaesthesia with small sedation, in 94 
patients (77 per cent) by cephalic vein, in 13 (10-6 per cent) by axillary 
vein. in four by external jugular vein, in two (1-6 per cent) by internal 


jugular vein, in six by right gonadal vein, in one by coraco-brachial vein, 


in one by long saphenous vein and in | by vena cava. The mean duration 
was 456 days. No intra- or postoperative complications were recorded. 
Conclusion: These results suggest that surgical procedure for TIVD 
placement is safe and reliable. Cephalic vein is the method of choice. 
Difi icalt vascular access may be utilized without any risk by experienced 
surgeons. 


How clean are sterile instruments? parameters and testing and 
clinical data 


Th.W. Fengler, I. Cramer, S. Kiigler, M. Koschke and H. Martiny 
Hygiene Institute, Free University Berlin, Germany 


Introduction: Bioburden in biofilms on surgical instruments cannot be 
detected if not visible. Data must be collected for cleaning modalities 
under the condition of complex filigran endoscopic instruments. 

Material and methods: Different instrument parameters (surface, mate- 
rial. design, temperature. dry or wet test soil} were investigated in this 
project. Native blood as test soil seemed most adequate for comparison. it 
was recovered from surface by Sodium-dodecyl-sulfate (SDS) and the 
quantity of recovery (percentage) was analysed with the modified OPA- 
method, 

Results: Cleaning performance was measured for clinical laparoscopic 
instrument cycles allowing to differentiate between working tp, tubes, 
handles. More than 95 per cent of native blood was regained from stan- 
dardized test bodies. Significant differences in recovery could be deter- 
mined for different surfaces of dental drills and non-dismantable arthro- 
scopic instruments confirming the thesis that smooth surfaces and 
dismantability eases decontamination. The SDS/OPA method was sensi- 
tive, specific and reproducible. 

Conclusion: /7 vitro testing to compare different models for test soils and 
laboratory methods of decontamination will be done next in this project as 
native blood is not suitable for daily routine in sterile supply. Validation 





surement of process 
used instruments (arthroscopy, ENT, laparoscopy, neuroscopy, urology) 
must be obtained. 


Extragonadal endometriosis: a non-anecdotic pathology for 
peneral surgeons 


O. Fuentes, B. Narbona, L. Ochoa, R. Caparros, L M. Delgado, 
D. Gonzalez and B. Flores Service of Surgery, Hospital de 
Poniente, ctra Almerimar s/n el Ejido 04700, Almeria, Spain 


Aim: Highlighting the importance that knowledge of the different clinical 
manifestations that extragonadal endometnosis may present for general 


surgeons, 

Patients and methods: We present four cases treated for exiragonadal 
endometriosis, from the 1698 (0-23 per cent) major surgery performed at 
our Service between March 1996 and December 1997. 
Results: Cases | and 2 Two women, aged 42 and 46, who had under- 
gone a caesarean, seven and 19 years earlier, respectively, presenting 
through palpable and pemful tumours, mainly dunng menstruation, 
located beneath the scar from the caesarean In the first case, neither the 
US, the CT nor the fine needle biopsy cytology (FNBC) provided good 
diagnosis, whereas in the second patient, the climical diagnosis was an 
ureducible laparotomic hernia Following the excision of the tumours, his- 
tological diagnosis revealed endometriogis in both cases 

Case 3. Patient aged 31, with no gynaecological beckground whatso- 
ever, who came to surgery complaming of a blueish umbilical tumour, 
which was painful and secreted blood during menstruation The FNBC did 
not prove conclusive, but the suspicion of endometriotic nodule was con- 
firmed by histology following its excisron. 

Case 4° Patrent aged 42, who had undergone a hysterectomy and a 
nght salpingo-oophorectomy two years before and did not show any 
intestinal symptoms at all, she was operated for a tumour in the left ovary 
(confirmed by US and CT), with an extramucosa tumour then being 
detected in the sigmoid colon, hence a left salpingo-oophorectomy and 
sigmoid colectomy were performed. The histological result was ovary and 
intestinal endometriosis 
Conclusions: Extragonadal endometrioms is a disorder with rather more 
than anecdotic frequency for general surgeons, with great clinical vans- 
tions and for which the only certain diagnosis is by means of histological 
studies. 


Occupational risk of intraoperative HI V-infection of surgeons in 
Ukraine 


I. Gerych, L Stoyanovaky and Vs. Vashchuk Medical 
University, Lyrv, Ukraine, PO Box 9881, Lviv 290038, Ukraine 


Rapid growth of the number of HIV-infected patients is observed today in 
most of the nations around the world and in Ukraine as well It is natural, 
that respresentatives of this contingent are more and more often admitted 
as surgical patients, considerably increasing the risk of contaminaton of 


surgeons. 

Aim: Probebility of intraoperative contact of Ukrainian surgeons with 
human ummunodeficiency virus and the occupanonal msk of ther HIV- 
infection was studied 

Material and methods: I — Prospectve study of the frequency of 
detected surgical glove damage (SGD) by way of postoperative polling 
among the surgeons using modified questionnary of Hussain (385 inter- 
ventions) H — Determmation of undetected SGD with the aid of ar- 
immersion-water-submersion tests (330 surgical gloves after 55 randomly 
chosen surgeries) I] — Determinaton of the nisk of occupational infection 
of the surgeon as the result of probabilities of SGD while operaimg on the 
HIV-infected and frequency of seroconversion. 

Results: Visibke SGD have been reported by surgeons after 57 surgeries 
(14-8 per cent). Instances of occult perforaton of the gloves of operating 
surgeon have been reported after 30 surgenes (54-5 per cent) Thus, total 
frequency of suboperatrve SGD appeared to be comparable with the num- 
bers quoted m foreign Irterature (12-80 per cent) and attamed 69-3 
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instances of failure per 100 surgeries According to our calculations ave 
age statistical risk of mtraoperative HIV-mfection of the Ukraimen su 
geon remained within the range of 8-18 x 107 ~ 1-64 x 10“. The sam 
index under the conditions of our clinic exceeded the national index b 
185 tmes and attamed 1-51 x 10* - 302 x 10° The reason for th 
appeared to be a rather high percentage of parenteral drug addicts (13 
per cent) among the patients ın which clincal-immunological signs í 
HIV-mfection have been found (32-8 per cent) E sbi somes 
on on the ‘nsk group’ patents ty e 
a a aes a eal el 
1 14 x 10° - 2:27 x 10". 
Conclusions: The degree of probability of professional HIV-infection 
surgeons is in direct proportion to the number of AIDS ‘nsk grou 
patients operated on and the frequency of SGD occurrence. In order 
prevent uncontrolled nosocomial spread of HIV-nfection it is necossa 
to. 1) Promote HIV-awareness among the surgical teams and introduce | 
obligatory procedure of preoperative identification of the mak gro 
patients; 2) Elaborate measures elimmating evident SGD and acciden 
suboperative injuries of surgeons’ hand and a system of the means 
urgent prophylaxis of contact HIV-mfecton, 3) Elaborate reliable te 
sysiems for umely detection of occult SGD; 4) Improve techniques 
Operative intervention in order to avoid intraoperative exposure of medi 
staff to virotropic media of the patient. 


Snake bites: effectiveness of antiviperin serum and surgery 


M. González Penabad, FJ. Rebollo, M. López Bafteres, MaC. Juy 
Rodngo, A. Minguillón Serrano, *P. León Moreno and tE. Serra: 
Marunez Obispo Polanco General Hospital, *Dr Peset Hospita 
Genetic engineer, Av. Ruiz Jarabo 5, 44002 Teruel, Spain 


Vipers inhabit all of the European Continent except for the North Po 
However, the undoubtable epidemiological interest that represents its t 
ing, scientific papers are scarce. On the other hand, the use of antivipe 
antidote remains polemic 

Aim: To analyse our therapeutic results with a systematic administrat 
of antrviperin serum. 

Material and methods: In the last 10 years, 34 patients have be 
accepted duc fo viper bites According to Wood-Pansh classificaty 
stage 0 (4), stage 1 (6), stage 2 (20) and stage 3 (2) In 32 pate 
antiviperin serum was administered (Y. Aspis, V Berus, V. Ammodyt 
m the first 24 hours Skin was infiltrated with 1 ml around the bite, e 
4mi mtramuscular myecnon At the same tme, anttetanic and antbic 
protection were administered. Nesther wound infection nor mortality v 
seen. Surgery was only necessary i one case (stage 3) due to comp: 
ment syndrome affecting the left arm that needed fasciotomy of arm, fo 
arm, wrist and second finger. Functional and aesthetic results were goc 
Conciustons: | — Antivipernn antidote used in an early phase, avoids 
progression to advanced stages. 2 — Surgery is only necessary m to 
cases like shown above. 


Reduced amounts of total protein in artificial wounds of alcolx 
abusers 


*tL.N. Jorgensen, H. Tønnesen, S. Pedersen, M. Lavrsen, 

J. Tuxge, tFinn Gottrup and ¢C.F. Thomsen 

Surgical Gastroenterology and {The Alcohol Unit, Medical 
Department, Hvidovre Hospital, and }Copenhagen Wound 
Healing Center and *Department of Surgical Gastroenterology, 
Bispebjerg Hospital, University of Copenhagen, Denmark 


Aim: Alcohol abusers have increased risk of complications following s 
gical procedures However, little data are avilable on the impact fr 
alcohol abuse oa the wound healing process 

Material and methods: Sixteen patients with a daily median consuc 
tion of 240g alcohol were compared with 30 elective surgical patie 
(hermuotomy, cholecystectomy, colorectal resections) consuming less ti 
60 g alcohol dmiy All patents had normal plasma levels of standard b 
atic and renal assays Collagen and total protein accumulation in wm 
granulation tissue was evaluated from the deposited amount of hydro 


Br. J. Surg, Vol. 85, Suppl. 2, July 19 


Poster Presentations 


proline (HP) and proline (PR} in two subcutaneously implanted ePTFE 
tubes (Impra”, pore size: 90- 120m). Following removal of the tubes on 
day 10 and hydrolysis of the deposited tissue, the content of HP and PR 
was determined by a high performance liquid chromatography assay and 
expressed as amount per length of ePTFE. 
Results: PR was significantly lower in the group of alcohol abusers 
median 720 nmol/em (inter-quartile range: 687-813) than in the group of 
surgical patients 884 nmol/em (717-1062), P<0-05. HP in the group of 
alcohol abusers and surgical patients were 11-3 nmol/cem (4-6~15-9) and 
HLI nmol/em (63-153), n.s.. P=0-54, 
Conclusion: The results indicate that the heali ing process is generally 
slowed in alcohol abusers as expressed by the reduced amount of total 
protein deposited in granulation tissue. This data may partly explain why 
alcohol abusers have an increased risk of wound complications. We are 
currently testing if 2 months of alcohol abstinence in chronic alcohol 
abusers reverses the depressive effect on wound healing. 


Pilonidal sinus: ‘jeep disease’ or ‘jean disease’ 


K. Hakan and U. Mehmet Middle East Technical University 
Medical Centre, Inonit Bulvari, 06531, Ankara, Turkey 


In 1944, Dr. Louis Bwe presented his classic paper in which he named 
pilonidal sinus as ‘jeep disease’. Following this paper, it has been reported 
in several articles that the disease is frequently met in military personnel 
and that it is due to such factors as the use of jeep and other vehicles, 
excessive physical activity, heavy military clothes and equipment, and 
subsequent sweating. 

Half a century later, we observed in the Middle East Technical 

University Medical Centre (METU-MC) that pilonidal sinus is commonly 
seen in students who wear jeans in their daily life. Jeans cover the legs 
and gluteas tightly, prevent air circulation, and cause increased sweating. 
Thus, we analysed our pilonidal sinus patients by questioning them about 
their clothing preference. 
Results: Thirty-seven students with pilonidal sinus were admitted to 
METU-MC in an eight-month period (83-8 per cent), presented a pulonidal 
abscess at the first admission. 86-5 per cent of the patients answered our 
question about their clothing preference as they regularly or frequently 
wore jeans, 





Regularly Frequently Sometimes Never 
(7? days/week) (4-6 days/week} (1-3 days/week) (0 day/week) 


2(3-4%) 3B Te) 








Merten st 


Jeans in daily hfe 27 (460%) 15 (405%) 








Conclusions: There seem to be two important factors for developing 
pilonidal sinus: young age and personal hygiene. University students are 
already in the peak age group and if they do not care for personal 
hygiene, they may develop pilonidal disease. 

In a population study of Minnesota college students, pilonidal sinus 
was noted at routine physical examination in 1-1 per cent of males and 
0-11 per cent of females. We have 11 991 male students and 6459 female 
students in our university. H means a potential of approximately 200 
pilonidal sinus patients and more than 1000 dressings. It is hard to say 
that wearing jeans is an independent factor for pilonidal disease. 
However, our observation made us think that such clothing may cause 
pilonidal sinus to develop, and at least can render an asymptomatic 
pilonidal sinus to a symptomatic one. 


Bone disease after extensive gastroenterological operations: 
preliminary report — 


P. Lampe, A. Wojtyezka, M. Lesiecka, D. Kurezabinska and 
Z.G6rka Department of Gastrointestinal Surgery, Silesian 
University School of Medicine, ul. Medyków 14, PL 40-752 
Katowice, Poland 


lt has been shown that resective procedures within the alimentary tract 
such as total gastrectomy or extensive resections of the small bowel 
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result in the development of bone disease. Mechanisms which cause the 
bone loss after those operations are complex and still not fully eluci- 
dated. Recent studies revealed that neither calcium, nor vitamin D substi- 
tution can prevent the development of it, thus these deficits are not 
responsible for postgastrectomy bone disease. Little is known about the 
state of bones after oesophagectomy, pancreato-duodenectomy and colec- 
tomy. 

Aim: The evaluation, which of the extensive resective procedures within 
the alimentary tract leads in the early postoperative period to the bone 
loss. 

Material and methods: Six patients after transhiatal oseophagectomy 
(OES), ten after total gastrectomy (GX), nine after pancreatoduodenec- 
tomy (PD) and five after total colectomy (TC) were examined. Thirty 
patients awaiting the same type of surgery constitute the control group. 
Twenty-four to 36 months after surgery. bone stiffness (BS) of the calca- 
neus was measured (Achiles,* Lunar) and bone mass defect (BMD) as 
compared with the control group, was calculated. All data were subjected 
to ANOVA, followed by a Student ttest or U Mann-Whitney test as 
appropriate. 

Results: Bone Mass Defect (BMD) after different extensive resections 
within the alimentary tract expressed in percentage of the expected value 
in healthy individuals matched for age, sex and body mass index. 
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Data are mean values + SEM. 


Conclusions: In the pooled group of patients after above mentioned 
operations the bone mass defect was greater than observed in those 
awaiting similar operations. However, only in patients of the pancreato- 
duodenectomy groups the difference was significant (*). After colec- 
lomy an insignificant improvement was observed. Long-term studies 
based on more objective methods should show whether colectomy in 
patients with inflammatory bowel diseases improves the bone state 
indeed. 


The use of carbon dioxide laser to control cutaneous limb 
recurrence from malignant melanoma 


M.K. Lingam, D. Byrne and A.J. McKay Department of 
Surgery, Gartnavel General Hospital, Glasgow 


Surgical excision of cutaneous malignant melanoma metastases is only 
practical when the number of lesions is small. In lesions confined to the 
limbs, isolated limb perfusion (ILP) has been our treatment of choice for 
the past 10 years. This, however, is not possible in all patients. We 
present our experience with carbon dioxide laser ablation as an alternative 
treatment in the control of cutaneous metastases in such patients. Between 
September 1992 and November 1996, 29 patients (20 female and nine 
males) underwent a total of 57 laser treatments. The lesions were situated 
on the face, chest, arm and leg. The number of lesions per patient ranged 
from two to 43 nodules. A Sharplan 1030 portable carbon dioxide laser 
was used. All procedures were carried out under general anaesthesia. Each 
lesion was destroyed using a focused laser beam of 10-20 watts with a 
beam size of 0-5-1-0 mm. Twelve patients have had multiple laser treat- 
ment in the attempt to control local disease, the most being seven treat- 
ments in one patient. At a mean follow-up of 18 months, six patients have 
died from the disease. In the 23 patients who are alive, 18 have had no 
recurrence of the disease and five have had partial control of local dis- 
ease. Our experience suggests that carbon dioxide laser ablation of cutane- 

ous metastases is a minimally invasive procedure which gives effective 

palliation. 








Miscellaneous 


Lymphatic mapping to identify sentinel node in patients with 
malignant melanoma 


M.K. Lingam, D. Byrne, R.M. MacKie and A.J. McKay 
Department of Surgery, Gartnavel General Hospital, Glasgow, 
Scotland 


Controversy sul surrounds elective lymphadenectomy for treatment of 
patients with clinical stage | malignant melanoma. We have assessed a 
new technique firs: deseribed by Morton ef al. which allows identifica- 
uon of patients wih involved lymph nodes who may benefit from elec- 
tive iymphadectorey. The technique is bused on the hypothesis that 
metastases occur along the lymphatic channels to a sentinel lymph node 
(the draining lymph node nearest the site of the primary malignant 
melanoma). Patent Blue V dye 0-5-1-Oml is injected intradermally 
around the site of the melanoma. Immediately the groin or axilla is 
opened and the bue lymphatic channels are followed to the sentinel 
node, The node is removed and examined by both H&E and immunohis- 
fochemical staining. If the node is positive. radical lymphadenectomy is 
carried out. We have carried out this technique in 40 patients. In all 
patients sentinel nodes were identified, nine were found to have unsus- 
pected micrometastases. In patients undergoing iliac perfusion. iliac 
lymph nodes were also sampled. The technique is practical and easy to 
master. R relrably identifies patients who may benefit from elective | ym- 
phadenectomy. If 25 per cent of patients with cutaneous malignant 
melanoma who are clinically stage | have nodal disease. this has great 
importance in the staging and treatment of the disease and for all thera- 
peutic trials in the future. This technique of identifying the sentinel node 
and assessing lymphatic involvement has potential applications in breast 
and vulval carcinoma. 


Do marker enzymes exist for malignant tumours? 


A. Péter, E. Sarvary, K. Beck, B. Nemes. F. Alfldy, B. Sulyok 
and F, Perner Semmelweis Medical University Transplantation 
and Surgical Clinic, 1082 Budapest. Baross u, 23, Hungary 


introduction: The diagnostic value of serum enzymes in diagnosis of 


malignant tumours is controversial. The aim of our study was to investi- 
gate the characterization certain malignancies with serum enzyme levels, 
Method: Serum enzyme activities of tumour patients prior surgery and 
healthy control group were measured kinetically. The activities of the 
investigated enzymes - alkaline phosphatase (ALP), dipepudy|-peptdase- 
IV (DPP), leucine-aminopeptidase (LAP) and gamma-glutamyl! transferase 
fGGT? were expressed in UA, The colorectal, hepatic, gastric, renal and 
breast malignancies were verified histologically, 
Results: 
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creased enzyme values were detected in patients with hepatic cancer 
HCC and cirrhosis’). ALP proved significant higher also in the other 
umour groups. However, the average values are in normal range or were 
minimally increased. Changes of the serum enzyme activities were not 
significant seven davs after surgery. 
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Conclusion: The examined enzymes are not perfect and specific diagnos- 
uc markers of malignant tumours. Further examinations with higher 
number and different groups of patients are necessary. 


What can the endoscopist do for Helicobacter pylori positive 
children 


G. Rakoczy, Z.S. Ruzsics and L. Szonyi First Paediatric 
Department of Semmelweis Medical University, 1083 Budapest, 
Bokay J. u 53, Hungary 


Aim: We want to draw attention to the transmission of Helicobacter 
pylori CHP) within the families. 

Methods: Fifty children of HP positive parents were serologically and/or 
histologically investigated, and another 50 children were tested by PCR 
on presence of HP in their oral cavity. VacA. CagA. and UreC genes 
during PCR testing and Onon Diagnostics Pyloriset Latex agglutination 
test Were used. 

Results: in the first group 52 per cent of the children were serologically 
positive. and we found in the same group 70 per cent histologically posi- 
tivity concerning the children who had upper abdominal pain. In the sec- 
ond group 20 per cent of the children were HP positive by PCR. and 80 
per cent of the parents of these children had gastroduodenal ulcer in their 
history, 

Conclusion: As an endoscopist when making the diagnosis of an HP 
infection in an adult, you should every time think of the children of those. 
and if there is a clinical suspicion of HP infection. the child should be 
clinically examined on that (supported by OTKA T-22829), 


Free flap reconstruction in head and neck tumours 


Z.S. Révész, M. Kasler. G. Gulyás, K. Pólus. E. Remenár. 
J. Hankiss, A. Boér, E. Iványi and F. Oberna National Institute 
of Oncology, Budapest, H-1525, Hungary 


Free flap reconstruction surgery with microvascular anastomosis was suc- 
cessfully applied in 30 cases, to extended T, head and neck tumours. 
Hereby we report on our clinical observations. In our practice the free 
flap reconstruction technique has not prolonged survival in a significant 
manner. In patent's quality of life (improved nutrition, phoniatry, restora- 


tion of earlier social relations), however, profound changes have 
developed. 


Expression of Pepsinogen C by cutaneous malignant 
melanomas and correlation with clinical and histological 
parameters 


tC. Serra, FIL Quintela, £L.0. González. +A.M. Merino. 

“A. Baltasar, “LL. Losa and +F. Vizoso *#Servicio de Cirugía 
y Anatomia Patológica, Hospital ‘Virgen de los Lirios’, A lcoy 
03804, Alicante, Spain +Servicio de Cirugia General y 
Anatomia Patológica, Hospital de Jove. Gijón, Aturias. Spain 
įServicio de Anatomia Patológica, Hospital de Cabueñes, 
Gijón. Spain 


Introduction: Malignant melanoma of the skin (MMS) is a tumour with 
a rising incidence in the western countries. The mere accepted prognostic 
factor of this tumour is the histologic evaluation of the depth of invasion 
according to criteria reported by Breslow and Clark. However. we need to 
find new prognostic markers in order to reach more clinical information 
with prognostic implications. 
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Material and methods: In order to evaluate the potential prognostic 
value of Pepsinogen C (Pep C) in malignant melanomas of the skin 
(MMS) we have studied a group of 35 patients with MMS and 
examined intratumoral Pep C expression using immunohistochemical 
methods. 

Results: A total of 20 MMS (57 per cent) stained positively for Pep C. 
No significant association was found between Pep C expression and age 
af patients, histological type or tumoral localization. However, Pep C was 
significantly associated with sex of patients, predominant cytological type 
of tumours, and Breslow and Clark criteria. Thus, the percentage of Pep C 
positive tumours was higher in male patients with MMS (81 per cent) 
than in the females (36-8 per cent) (P=0-02); and so in epithelioid pre- 
dominant tumours (77-7 per cent) than in fusocellular predominant 
tumours (33-3 per cent} (P=0-03). Similarly, the percentage of Pep C posi- 
live tumours was significantly higher in IV-V Clark tumours (83-3 per 
cent) than in HIH Clark tumours (25 per cent) (P<0-01), and in tumours 
with more than 1-5 mm depth of invasion (78 per cent), than those 
tumours with a depth of invasion of less than 15mm (16 per cent) 
(P<0-O1). 

Conclusion: These data demonstrate the existence of a significant per- 
centage of MMS that express Pep C. In addition, Pep C expression by 
MMS could represent an indicator of unfavourable outcome and tumoral 
aggressiveness. 


Surgery in patients with haemophilia 


J. Sime, P. Matis and L. Vittk Z. Department of Surgery, 
University Hospital Mickiewiczova 13, 841 05 Bratislava, 
. Slovakia 


Surgical therapy of the patients with haemophilia is at the present time 
safe method due to usé of a substitute antihaemophilic factor VIH, iX and 
recombinant factor VIL. In these cases it is necessary to use surgical pro- 
cedures, which minimalized a perioperative risk of the bleeding. In a 
cooperation with haematologist is unavoidable a substitution of the anti- 
haemophilic factor and to achieve its optimal level. 

In the years 1989-1996 we have performed 25 operations of 
haemophilic patients ~ 18 elective and seven urgent with five haemor- 
hagic complications, two cases were treated operative, three others were 
treated by conservative methods. Thirty-one patients were observed due to 
surgical complications of haemophilia. Mortality was 0 per cent, 
Conclusions: Surgical therapy of the haemophilic patient at the present 
time is a safe method. It requires: 1. Urgent substitution of the anti- 
haemophilic factor and the achievement of its optimal level: 2. Only Lv. 
or s.c. application of the drug: 3. Don’t use anticoagulants or anti- 
thrombotic drugs. 4. In emergency use of the most conservative methods. 
5. The associations of elective procedure. 


+ 


Splenectomy and spleen autotransplantation due to splenic cyst 


L. Tóth, K. Takats, Z. Balika and J. Felker Surgical Department 
of City Hospital, 8061 Mér, P.O. Box 31, Hungary 


Splenectomy is known to increase the risk of overwhelming post- 
splenectomy infection (OPSI). There is a decrease in IgM and T-lym- 
phocytes, primary antibody response to antigen challenge is impaired, 
altered opsonic function and properdin an tuftsin deficiency are noted. 
Autotransplantation is one of the possibilities to preserve splenic func- 
tions. The authors performed spleen autotransplantations in two cases 
after the splenectomy of cystigerous spleens. Ten pieces from the intact 
spleens, each sized 10 x 20 x 2 mm (called Furka’s spleen chips) were 
implanted in between layers of the great omentum. The function of the 
reimplanted splenic tissue was demonstrated by scintigrafic investiga- 
fons. 
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Does pneumoperitoneum during laparoscopy lead to bacterial 
translocation 


T. Tugbay, O. Serdar and *T. Alper *Ankara University 
Medical School, Department of Surgery and Microbiology, 06100 
Sthhive, Ankara, Turkey 


Aim: Although the effects of high intra-abdominal pressure on cardiac, 
respiratory and renal systems were evaluated in the past. there are limited 
numbers of studies concerning its effect on intestinal circulation. There 1s 
an uncertainty that pneumoperitoneum is leading to bacterial translocation. 
Our aim is to determine whether increase of intraabdominal pressure 
caused by carbon dioxide (CO,) insufflation during laparoscopy leads to 
bacterial translocation. 

Material and methods: Eighteen male dogs were used, of which seven 
constituted the control group (group 1). Pneumoperitoneum was performed 
by CO. insufflation until intraabdominal pressure reached 15 mmHg. 
After 30 minutes (group ID and 120 minutes (group IH) laparotomy was 
performed in order to investigate bacterial translocation in the samples of 
peritoneal smear, mesenteric lymph nodes, caecum wail, liver and spleen. 
Histopathological examinations were also performed. 

Results: In the samples taken from the peritoneum, mesenteric Lymph 
nodes, liver and spleen no bacterial growth was established. Bacterial cot- 
onization was significantly more in the samples taken from the cai 
wall in group II (P<0-05) and group IH (P<0-01) compared to the contro 
eroup. Histopathological examination of the mesenteric lymph nodes 
showed reactive changes in group H and obvious sinus histiocytosis in 
group IH. The changes in the mesenteric lymph nodes were the evidence 
of bacterial dramage. 

Conelusions: More research should be conducted and emphasis should be 
placed on subject that intraabdominal pressure increase can cause to bac- 
terial translocation and this could lead to multiple organ dysfunction. 






Gastrointestinal stromal tumours (GIST): our surgical 
experience 


K.P. Zeri, F.M. Di Matteo, N. Peparini, A. Maturo, D. Mascagni, 
A. Filippini, G. Tumino and M. Monti HI Surgical Department 
(Chief Prof. G. Di Matteo), ‘La Sapienza’ University of Rome, 
Viale Regina Elena, 324, 00161 Rome, Italy 


The gastrointestinal stromal tumours are relatively rare and their clinical 
behaviour at discovery is often unpredictable. In fact, besides the cases 
spread beyond the organ of origin and those with distant metastasis that 
have a clear malignant behaviour and a poor prognosis, the histological det- 
inition of their malignancy is not easy. Although the high mitotic count is 
usually considered the best prognostic factor, tumour and cell size, cellu- 
larity, nuclear and cellular pleomorphism, cellular atypia, nuclear hyper- 
chromatism and tumoral necrosis are variously correlated to the behaviour 
of the tumour: some of these parameters are highly subjective and in their 
values there is considerable overlap between benign and malignant tumours 
so that it is not possible to utilize them as discriminating factors. For the 
definition of malignancy a multidisciplinary approach that combines clini- 
cal. routinary histological and immunohistochemical data is useful, but not 
all of these parameters can be promptly available for intraoperative diagno- 
sis. This renders more difficult the choice of the most appropriate surgical 
approach that can range from a wedge resection to a partial or complete 
organ resection; often palliative surgery is the only possible solution. Being 
as lymphadenectomy in GIST does not effect survival, it is not indicated: 
lymphatic spread is not the primary route of metastasis. A long-term follow- 
up is mandatory due to the unpredictable behaviour of GIST. We present 
our cases of GIST indicating for each of them the surgical approach and the 
long-term outcome. Waiting to complete the follow-up, based on our 
experience, we think that while choosing the most appropriate surgical treat- 
ment must be considered an oncologic safety margin not only m highly 
malignant GIST but also in those cases with impredictable behaviour and 
that cannot be definitively assessed by intraoperative histology. 
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Urgent gastrointestinal surgery following vascular 
reconstructions 


Gy. Acsády, L. Entz, G. Szabó and A. Laczkó Department of 
Cardiovascular Surgery of Semmelweis Medicine University, 
H-1122 Budapest, Vaérosmajor u. 68 


17119 vascular operations were carned out between | January 1990 - 31 
December 1997 in our msttute, 10574 cases of them were reconstructive 
vascular surgery and 3410 interventions from tbem were performed due to 
different aorto-1liac diseases. Fifty-three urgent gastrointestinal procedures 
became necessary and 28 cases from them occurred ether in one stage or 
m the same hospitalization. Vascular graft reconstruction was performed 
in 22 cases, but we observed graft mfection only in five cases The 
male/female rato was 20/8 with a mean age of 65-2 years (41-87). 

The aetiological findings were as follows: a) visceral embolism in two 
cases; b) atherasclerotic occlusion m nine cases; c) abdommal aortic 
aneurysm in nine cases; d) sorto-entenc fistula in four cases; o) haemor- 
rhage of gastric ulcer in one case; f) cancer of the stomach in one case, 
g) intraoperative intestinal damage m two cases. 

The mortality of these operations was 35 7 per cent (10/28). The causes 

of the high meidence of fatal outcome were either diffuse pentomitis or 
cardiorespiratory unsufficsency. 
Conclusions: It is rarely necessary to combine the sorto-iliac reconstruc- 
tive surgery with urgent gastrointestinal operations, but the mortality rate 
is very high in these cases This can be reason of the rare occurrence of 
graft infection too 


Intra-operative complications during endoluminal exclusion of 
infra-renal aortic aneurysms 


M. Argnani, V. Stancanelli, E. Piccinini, R. Altni and 
G.U.Turicchia Vascular Surgery Unit, Surgical Department, 
S. Maria delle Croci Hospital, Ravenna, Italy 


The authors briefly present some cases with important technical problems 


placement occurred both proximally and distally and a re-positioning has 
been mandatory as well as a lengtheamg of one or both ilac branches in 
other cases. The complications have been managed with a technical cum- 
ning during the same operative session thus avoiding a conversion into an 
open techmque, and leading to the success of the treatment 


Carotid endarterectomy without anglography? 


A. Baranyai, B. Dlustus, Gy Tóth, G Vallus, L. Tóth, 

“L. Szentpétery and TT. Kerényi Department of Vascular 
Surgery, Pathology, Central Military Hospital, Budapest H-1134 
Róbert krt. 44. *Department of Diagnostic and Interventional 
Radiology, BM Central Hospital, Hungary 


Carotid duplex is a lighly sensttve and accurate screening test, but 
catheter arteriography is the definitive preoperative study for carotid 
artery stenosis, However, its associaied masks and cost have prompted the 
development of other imaging techniques Authors investigate tf carotid 
endarterectomy can be done without angiography on the basis of nom 
invasive imaging techniques alone. Preoperative findings of duplex, CT, 
TCD examimations and angiography of 100 randomized patients who 
underwent caroid eversion endarterectomy between 1996 and 1997, have 
been analysed retrospectively Sensitrvity, specificity, positive and nega- 
hve predicnhve value and accuracy of the duplex vs angiography at sten- 
osis of different grade (1-66 per cent, 67-90 per cent, 91-99 per cent, 
100 per cent) have been calculated pitfalls and thear conse- 
cage rps Gl at moe hd ad eee ody 
with increase of the grade of the suspected hemodynamic stenosis. 

Sensitivity and specificity reach 100 per cent and 97-9 per cent at the 


stenosis of grade 91-99 per cent. In the mayonty of the diagnostic pitfalls, 
ultrasound overestimated the grade of stenosis vs angiography. Therefore, ' 
there is a need on preoperative angiography in the case of sigmficant, but 
non-critical stenoses At cnitical hemodynamuc stenoses (91~99 per cent) it 
should be considered to give up angiography. 


Durability of renal revascularization for preservation of renal 
fonction 


A Brannigan, J. Donohoe, M.K. O’Donohoe and T.P. Corrigan 
Mater Misericordiae Hospital, Dublin 7, Ireland 


Renal artery stenosis resultmg in a reduction in renal function is a mayor 
cause of chromic renal failure requinng haemodialysis. Surgery to preserve 
rena! fonction in these patients can give excellent results. 

The results of surgery for renal artery stenosis in 17 patients with 22 
renal artery stenoses or occlusions and deteriorating renal function are 
reviewed The mean age was 60 years and male female ratio 8.9 Four 
patients were dialysis dependent and sx had combmed aortic and renal 
disease. Surgical procedures performed included aorto-renal, and thorenal 
bypasses with combined aortic replacement with tube, acrto-iliac or aorto- 
femoral bypasses m six patients, Autogenous saphenous vein wes used m 
12 patents. 

The mean follow-up is 60 months (range 12-120) There was no peri- 
operative mortality. Mean arterial blood pressure fell from a preoperative 
level of 191/107 mmHg, on therapy, to a current level of 142/81 mmHg 
(P<0 001). Mean serum creatine fell from 445 pmol/l preoperauvely to 
250 umol currently (P<0 02). Two dialysis dependent patients required 
no further dialysis following surgery Medication fell m both dosage and 
number of agents from a mean of 2:3 agents pre-op to a current level of 
1-6 (P<0 05) Renal funcuon was maintained or improved for the duration 
of follow-up m all but two patients. Nine patients are sull alive. One 
patient required further dialysis five years following surgery and renal 
function deteriorated two years post surgery m one patient. 

It is concluded that renal artery surgery for preservanion of renal func- 
tion 18 a worthwhile procedure m patients with renal artery stenosis and 
deteriorating renal function 


Iliac Wallstents and endovascular repair of abdominal aortic 
aneurysms (AAA): a useful combination? 


A.S. Brown, J. Rose and M.G. Wyatt The Northern Vascular 
Centre, Level 4, Freeman Hospital, Newcastle upon Tyne, 
England 


Aims: Iliac arterial tortuosity and lumma! narrowing can cause problems 
during insertion of bifurcated aortic stent grafts with posmbie limb occlu- 
sion We aimed to review the effect of prophylactic iliac stenting on the 
outcome of AAA stent grafts and associated radiological exposure. 
Methods: Durmg a 22 month period, 40 patients underwent endovascular 
treatment of infrarenal AAAs. In all cases a bifurcated device was suc- 
cessfully deployed Nine patients were noted to have an iliac stenosis or 
narrowing with significant tortuosity Wallstents were placed in the ihac 
vessels of all nine patients (seven unilateral, two bilateral) prior to inger- 
tion of the aorne stent Follow-up was by CT scan at 1, 3, 6, 12, 18 
months (median sıx; range 1-2! months) 





Results: 

Walletent No Wallstent P 
Number 9 27 
Medium fluoroscopy time 27 mum 32 mins ns 


Medan contrast volume used 350 mis 290 mls ns 


Two early and two late iliac limb occlusions have occurred, none on the 
group pre-treated with Wallstents. One early occlusion occurred during 
treatment of a proximal endoleak. The remaining three have all been asso- 
ciated with mgnificant iliac angulation (>80°) There were no procedural 
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deaths or conversion to open repair. One patient pre-treated with a 
Wallstent died on day six from a myocardial infarct. Of the remaining 
eight patients, all have patent iliacs bilaterally, no endoleaks and no distal 
complications. Overall 30 day mortality = 5 per cent (11-1 per cent for the 
Wallstent group). ; 

Conclusion: A high proportion of bifurcated stent grafts will occlude at 
least one limb in the presence of iliac tortuosity or stenosis. Wallstents 
appear to decrease this occlusion rate without significantly increasing 
radiological time, allowing easier stent graft deployment. 


Direct analysis of free radical release during aortic aneurysm 
repair by electron resonance 


A.S. Brown and M.G. Wyatt The Northern Vascular Centre, 
Level 4, Freeman Hospital, Newcastle upon Tyne, England 


Aims: Reactive free radical species (ROS) generated during abdominal 
aortic aneurysm (AAA) surgery have been implicated in the resulting 
ischaemia-reperfusion injury. Our aim was to determine the applicability 
of Electron Spin Resonance (ESR) spectroscopy for analysis of ROS pro- 
duced during AAA repair. 

Methods: Using a femoral line, I ml blood samples were obtained from 
six patients undergoing open AAA repair. These were immediately mixed 
with Smi of o-phenyl-N-tert-batyl nitrone (PBN, 50mM in 015M 
NaCl) spin trapping agent, and the mixture frozen in liquid nitrogen. After 
thawing, vortex mixing with 0-5 mi toluene and centrifuging at 10000g, 
the clear supernatant was flame sealed in a glass capillary tube for analy- 
sis via ESR spectroscopy. The height of the central peak of the tiplet 
PBN-adduct spectrum is proportional to the ROS content of the sample 
allowing comparison. ` 

Results: 


Pree radical content (arbitrary units) 
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Conclusion: This technique identifies two significant peaks in the tree 
radical content of venous effluent from tissues undergoing ischaemic- 
reperfusion during open AAA repair. With refinement it could help in the 
development of methods to modulate the associated injury. 


Change in aneurysm diameter following aortic stenting: is it a 
measure of success? 


A.S. Brown. J. Rose and M.G. Wyatt The Northern Vascular 
Centre, Level 4, Freeman Hospital, Newcastle upon Tyne, 
England 


Aims: If abdominal aortic aneurysms (AAA) fail to decrease, or actually 
increase in size following stenting, there may still be a risk of rupture. 
Our aim was to examine early changes in AAA size following apparently 
successful aortic stenting. i 

Methods: Forty AAAs have been repaired using a bifurcate system. The 
maximum acrtic diameter was recorded for each patient on a preoperative 
CT scan. Follow-up scans have been performed at regular postoperative 
intervals (0, 1, 3, 6, 12 + 18 months). All scans have been examined for 
endoleak and change in AAA diameter by a consultant interventional 
radiologist. Patients have been grouped dependant upon intitial AAA size 
(Group 1: 45-54 mm; Group 2: 55-64 mm; Group 3: >65 mm). 

Results: Two patients died prior to discharge. Thirty-three patients have 
reached one month follow-up (median six months, range 1-21 months). 
Changes in AAA diameter are shown as percentage of the immediate 
postoperative measurement (giving median values and ranges). 
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Group | Group 2 Group 3 
Number of patients E i4 8 
Median FU {months} 6 6 6 


% diameter change 4.3 (~28-8 to +1-5) ~2-4 (~30 to 48-3) -24 (-15-6 to #4) 





Since stent insertion 20 aneurysms have decreased, seven increased and 
six remained unchanged in size. Two patients have increased by greater 
than 5 per cent and neither have an endoleak evident on CT. 
Conclusion: Despite an apparently successful procedure CT scanning has 
revealed shrinkage of the sac in only 60-6 per cent of patients and AAA 
diameter has actually increased in 21-2 per cent. These patients may have 
small endoleaks undetected on CT and interpretation of ‘stenting success’ 
should be guarded until long-term results are available. 


Postural effect on lower limb arterial calf inflow in health and 
peripheral vascular disease 


K. Delis, N. Labropoulos, A. Nicolaides, V. Ibegbuna, A. Lennox, 
B. Glenvile and G. Stansby Academic Vascular Unit, Imperial 
College School of Medicine, St. Mary's Hospital, London, UK 


Aims: To comparatively evaluate the effect of postural alteration on lower 
limb arterial flow velocity haemodynamics a) in healthy subjects and b} in 
patients with intermittent claudication (iC) (Fontaine H) due to peripheral 
vascular disease (PVD). 

Material and methods: The postural effect was evaluated in 37 limbs of 
healthy subjects (Group 1) and 50 limbs of patients with IC (Group 2, 
ABI range 0-39-0-76; median 0-57) using duplex U/S (HP Sonos 2500). 
All patients in group 2 had superficial femorial artery (SFA) disease. 
Flow haemodynamics (mean and SD) [volume flow (Q) (ml/min), mean 
velocity (MV). peak systolic (PSV), end diastolic (EDV) velocities (cm/s) 
and pulsatility index (PD] were measured in the lying (L) and sitting (5) 
positions, 

Results: 
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Conclusions: Lower limb arterial Q and flow velocities decrease signifi- 
cantly when posture is altered from lying tO sitting both in normal 
subjects and claudicants. This and increase of PI on sitting indicate 
enhancement of arterial resistance to flow secondary to peripheral vaso- 
constriction. The orthostatic response in claudicants is significantly atten- 
uated reflecting a marked derangement in the quality of the veno-arterio- 
lar reflex. Understanding these postural changes is a key to the 
development of therapeutic measures to improve flow and collateral 
circulation, Mechanical means, such as impulse devices, by reducing 
peripheral resistance to flow on sitting, have shown promising results in 
the treatment of intermittent claudication. 


Duration of arterial calf inflow enhancement with Intermittent 
Pneumatic Compression of the calf 

K. Delis. V. Ibegbuna, A. Lennox, N. Labropoulos and 

A. Nicolaides Academic Vascular Unit, Imperial College School 
of Medicine, St. Mary's Hospital, London, UK 


Recent data indicate that Intermittent Pneumatic Compression UPC} 
applied daily (2-3 hours) can significantly improve the haemodynamics 
and walking ability of patients with Intermittent Claudication (IC) due to 
PVD. Delivery of a pneumatic impulse to the leg expels the venous blood 
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up to the thigh and enhances shear stress in the vessel walls, causing 
increase of the arteriovenous gradient and release of endothelium depen- 
dent relaxing factors that attenuate peripheral resistance and increase arte- 
rial flow, 
Aim: To determine the flow velocity changes that occur in the arterial 
calf inflow when the leg is subjected to a pneumatic impulse in healthy 
subjects and patients with IC. 

Material and methods: Twenty-four normal limbs (N) and 26 limbs with 
PVD (IC) matched for age, sex and risk factors, All PVD legs examined 
had a patent popliteal artery and a severely diseased superficial femora! 
artery. Arterial calf inflow haemodynamics [volume flow (QO ml/min), the 
mean (MV). peak systolic (PSV) and end diastolic (EDV) velocities 
(envs}, and pulsatility index (PD} were obtained in the popliteal artery 
using Duplex U/S after a 20 minute rest. Measurements were obtained at 
rest and during the application of IPC in the calf, through to 50 seconds 
after the delivery of the impulse (140 mmHg. 4 sec). Data were analysed 
at rest (OQ) and 5, 15, 25, 35, 45 and $0 see from the cessation of impulse. 
Results: 
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*. PSO intragroup comparison (Wilcoxon ST), 
T: POOL intergroup comparison { Mann-Whitney). 


Conclusions: Arterial calf inflow velocity augmentation achieved on 
apptication of IPC is a phenomenon lasting up to 35 seconds in healthy 
subjects and more than 50 seconds in patients with IC due to PVD. 
Three phases can be demonstrated. an early one characterized by maxi- 
mal levels of flow velocities and minimal Pl. a middle phase where flow 
velocities are markedly attenuated. and a final one representing an 
asymptouc slow return to baseline. Flow enhancement with IPC is asso- 
ciated with a significant increase of EDV and attenuation of Pl. indicat- 
ing that the involved mechanisms act by reducing peripheral resistance to 
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The surgical treatment of the extremity vascular injuries 


B. Dlustus, Gy. Toth, A. Baranyai and G. Vallus Department of 
Vascular Surgery, Central Military Hospital. Budapest H-1134, 
Robert Karoly kri. 44, Hungary 


The frequency of the vascular trauma in the civilian life has increased sig- 
nificantly in the past decade in Hungary. This is due to more automobile 
and industrial accidents, the appalling increase in gunshot and stab wounds 
and the increasing use of therapeutic and diagnostic techniques involving 
che cannulation of major blood vessels. The consequences of the vascular 
trauma — like haemorrhage and ischaemia ~ threaten the patient's life, 

During the period 1986-1997, 81 civilians with 100 vascular Injuries 
were treated. Eighty-five primary repairs and 15 late operations for trau- 
matic false aneurysms and arteriovenous fistulas were performed. 
Penetrating trauma occurred in 55, gunshot in 13 and blunt in I8 of 
patients. Fourteen indirect injuries like hyperextension, deceleration and 
afteriospasm were encountered. Nearly 80 per cent of injuries were 
located on the extremities: 35 isolated vascular and 46 multiple traumas 
were treated. Concomittant bone in 20, peripheral nerve in I8. cerebral in 
seven and abdominal or thoracic organ injuries were observed in 10 
patients. Stable patients underwent complete vascular evaluation including 
arteriography. The haemodynamically unstable patients were brought 
directly to the operating room. Preoperative arteriography was needed in 
<0 of 90 arterial injuries. Vascular injuries were amenable to repair by 
means of lateral suture or using autologous vein or PTFE grafts. 
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The correct diagnosis of the vascular trauma, the minimalized duration 
of ischaemia by appropriate cooperation in planning repair procedures 
between orthopaedics and vascular surgeons are the most important fac- 
tors of the surgical treatment. . 


Renal artery stenosis: the significance of its incidental finding on 
peripheral angiography 


P.D.F. Dodd, J.B. Fitzgerald, M. Bukhari, M.S. Baguneid, 
G.D. Griffiths, N. Chalmers and M.G. Walker Department of 
Vascular Surgery, Manchester Roval Infirmary, UK 


Aims: As more angiograms are being performed for lower limb ischaemia 
RAS is increasingly diagnosed as an incidental finding. We aimed to 
determine the prevalence of RAS in patients with peripheral vascular dis- 
ease and its impact on patient outcome. 

Methods: All peripheral angiograms performed over a two year period 
were independently reviewed to determine the degree of RAS. Those 
patients found to have RAS of 50 per cent or more were then studied 
further, Mortality risk factors were recorded and statistical analysis per- 
formed using y°-squared tables with Yates’ correction. Follow-up was 
available for a minimum of two years and a maximum of four years. 
Results: Analysis of 1102 consecutive angiograms revealed 156 (142 per 
cent) patients with RAS. In this group there was a high overall mortality 
rate of 21-2 per cent, hypertension and diabetes were common. 62-7 per 
cent and 20-6 per cent respectively. whilst elevated serum creatinine 
2130 pmol/l was found in 10-9 per cent. Bilateral or severe unilateral 
stenosis >90 per cent was identified in 43-6 per cent. However, the only 
risk factor useful in identifying a high mortality sub-group was elevated 
baseline creatinine (P=0-004, two-tailed t-test). 

Conclusion: We conclude that the prevalence of RAS merits flush aorto- 
graphy to visualize the renal arteries in all patients undergoing peripheral 
angiography. Furthermore, any patient with pre-existing elevation of crea- 
unine and RAS is at exceptionally high-risk and merits urgent investiga- 
tion of renal and cardiac function. 


Non-invasive evaluation of the effect of posture on lower limb 
arterial blood flow in patients with claudication 


H. Elmorsy, K. Dalies, T. Elatrozy, S.A. Jmor. M. Griffin and 
A. Nicolaides St. Mary's Hospital. OEOM Wing, Academic 
Vascular Surgery, London, UK 


Aims: To determine the influence of posture on the arterial blood flow in 
the lower limbs in patients with and without peripheral arterial vascular 
disease. 

Material and methods: A consecutive series of 22 patients (31 limbs) 
with chronic intermittent claudication short of rest pain were studied. 
Patients were scanned using 5-5-7-5 MHz high resolution line scan head 
probe. The popliteal artery blood flow and pulsatility index were calcu- 
lated from the Doppler spectral waveform. These measurements were 
taken in horizontal as well as in sitting position. Eight normal individuals 
with matched age and sex (16 limbs) were recruited and the same 
Measurements were repeated (control group). 

Results: In the control group the mean popliteal blood flow in the hori- 
zontal position (102-9441-5) ml/min was significantly higher (P=0-0039) 
than in the sitting position (62-5+38-7) ml/min. However. in claudicant 
group the mean popliteal blood flow in the horizontal position 
(96-1457:3) ml/min was not significantly higher (P=0-0809) than in the 
sitting position (69-9245-8) ml/min. The change in posture has produced 
a significant change (P=0-0226) in the pulsatility index in the control 
group from the sitting position (10-50+7-88) to the horizontal position 
(4-9745-79), However, the change in posture has produced a non signifi- 
cant change (P=0-8470) in the pulsatility index in the claudicant group 
from the sitting position (2-91942-40) to the horizontal position 
(3-070+2-97). 

Conclusion: The results indicate that posture plays an important role in 
the haemodynamic arterial blood flow changes. This might have an impli- 
cation in rehabilitation of patients with chronic leg ischaemia. 
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High resolution ultrasound prior to endarterectomy: the 
accuracy of grading ICA stenosis 


S.A. Jmor, T.LS. Elatrozy, H. Elmorsy. M. Griffin and 

A.N.N. Nicolaides /rvine Laboratory for Cardiovascular | 
Investigation and Research, Imperial College School of Medicine 
at St. Mary's, QEQM Wing, London, UK 


Aim: The aim of this study was to evaluate the accuracy of ultrasenic B- 
mode images of ICA in estimating the degree of stenosis. 

Material and methods: In a random consecutive series of patients sched- 
uled for CEA routine duplex scanning was performed using ATL HDI 
3000 and 7-4 MHz probe, Good quality images in B-mode (both in longi- 
tudinal and transverse views) were frozen on the screen. The percentage 
diameter and area reduction were calculated from each view respectively. 
Peak systolic (PSV) and end diastolic velocities (EDV) were measured at 
the proximal CCA and ICA within the jet of turbulence. The following 
velocity ratios were used to calculate the degree of haemodynamic sten- 
osis {PSVic/PSVcc). (EDVic/EDVcc) and (PSVic/EDVcc). Endarterec- 
tomy specimens of the same patients were scanned immediately in a mix- 
ture of saline and gel media. The site of maximal stenosis was marked 
and 0-2mm transverse pathological blocks were obtained. The duplex 
measurements were compared to the percentage area and diameter reduc- 
tion from transverse sections of the specimens. A millimetre scale was 
placed next to the specimens which was captured by video. The area 
reduction was measured by playing the video and using the same duplex 
setting as above. 

Results: The following table summarizes the difference in the estimated 
diameter stenosis using different methods in relation to that estimated 
from endarterectomy transverse blocks (as a gold standard). Twenty-nine 
out of 32 were in the region of 70-99 per cent. 





Percentage of cases with 
disconcordant stenosis 
relative to that estimated 
from the surgical 


Percentage of cases 
with concordant 
stenosis to that 
estimated from the 





Duplex method used surgical specimens specimens 
B-mode images 93% 6% 
PS Vica 79% 21% 
EDVica 24% 76% 
PSVicafPSVcca 16% 24% 
EDVica/EDVecca 60% 40% 


PSVicafEDV cca TAG: 24% 





Conclusion: The results indicate that images obtained with B-mode are 
the most accurate in determining the degree of stenosis. Diameter and 
area reduction (measured on duplex) might be more appropriate para- 
meters to be used in studies that evaluate the sensitivity and specificity of 
ultrasound with angiography as gold standard. 


Graft dilatation following abdominal aortic aneurysm resection 
and grafting 


A.F. Lennox, R. Englund, D.A. Robinson and K.C. Hanel 
Vascular Surgery Department, St. George Hospital, Sydney, 
Australia i 


Dilatation of aortic prosthesis following abdominal aneurysm surgery has 
heen documented with both knitted and woven dacron grafts. 

Aim: To review the experience in a single institution with both types of 
grafts, and to evaluate both rate and degree of dilatation, and association 
of dilatation with graft-related complications. 

Material and methods: Between January 1987 and December 1992, elec- 
tive repair of abdominal aortic aneurysm was undertaken in 219 patients. 
Of these patients, 146 had at least one follow-up ultrasound scan to evalu- 
ate their graft. These patients were analysed with respect to age, sex, size 
of initial aneurysm, type of graft, size of graft used, time of follow-up and 
diameter of graft at follow-up scan. Any complications referable to the 
graft or recurrent disease was also documented at this time. 
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Results: A total of 216 scans were available for analysis. There were 123 
male patients and 23 female patients in the group. The mean age was 72 
years, and the mean preoperative aneurysm size was 58cm. Thirty-four 
patients had a woven dacron graft inserted, while 112 were grafted with a 
knitted dacron prosthesis. Mean percentage increase in size for woven 
dacron was 17-3 per cent, while that for knitted dacron was 38-9 per cent 
(P<0-0001). Further analysis of the scans showed that the majority of 
dilatation occurred early, and the grafts were then relatively stable. No 
specific complications related to graft or anastamotic dilatation were 
noted. D 
Conclusions: Dilatation following implantation is a well known phe- 
nomenon affecting dacron, particularly in a knitted configuration. Some 
authors have suggested that graft dilatation is either an inherent failure 
mode of the material, or a precursor of more significant complications. 
This study contradicts this view, and dilatation was not associated with 
any adverse outcome. However, graft complications are known to be 
related to the weight of graft inserted, particularly in knitted grafts, and 
there is some question as to the dimensional stability in vivo of ultra- 
lightweight grafts. This raises concerns as to the behaviour of grafts 
inserted during endoluminal repairs and the possibility of late dilatation. 


Duplex detected stenoses in angiographically normal vein grafts: 
is angiography still the gold standard? 


*D.R. Lewis, *C. McGrath, *C.D. Irvine, +A. Jones, +P. Murphy, 
*F.C.T. Smith, *R.N. Baird and *P.M. Lamont *Department of 
Surgery, Department of Radiology, Bristol Royal Infirmary, 
Bristol, UK 


Aim: To review the sensitivity of duplex scanning and angiography at 
detecting vein graft stenoses in patients on a graft surveillance pro- 
gramme. 

Patients and methods: Since February 1993, 143 patients with 148 vein 
grafts (70 per cent in situ, 30 per cent reversed) have been included in a 
prospective, open, non-randomized study, attending postoperative intra- 
inguinal vein graft surveillance for a minimum of six weeks, 57 graft 
stenoses in 57 grafts were identified by duplex scanning as a localized 
high velocity jet. Angiography was performed in all except 12 patients. 
Results: Angiography confirmed vein graft stenoses in all but 10 patients. 
Of these, five patients remain stable and asymptomatic with a persisting 
duplex abnormality. The remaining five patients, although asymptomatic, 
exhibited disease progression on duplex and surgical intervention con- 
firmed significant stenoses which were successfully treated. 

Conclusion: The results suggest that duplex scanning is a reliable imag- 
ing modality for detecting vein graft stenoses. Selection for surgical 
correction can be made. in some circumstances on the basis of clinical 
and ultrasound criteria alone. 


Management of patients with failed endovascular stents? 


M.K. Lingam, J. Moss, P.N. Rogers, A.J. Mckay and R.O. Quin 
Department of Surgery, Gartnavel General Hospital, Glasgow, 
Scotland 


Percutaneous transluminal angioplasty (PTA) with endovascular stenting 
is now commonly used in the treatment of aortoiliac occlusive disease. 
There is limited data on the long-term outcome of patients in whom stent- 
ing fails. We have carried out a retrospective analysis of all patients who 
underwent stenting whom the treatment failed. Between July 1993 and 
July 1996, a total of 80 patients had iliac stents inserted. In 19 patients 
the stenting failed. There were 14 females and five males with a mean 
age of 55 years (range 35-92). Fifteen presented with intermittent claudi- 
cation and four with rest pain. All patients had aortoiliac occlusive disease 
which was demonstrated on arteriography to be suitable for PTA. Six 
patients had Palmaz 294 stents, seven patients had kissing Palmaz 394 
stents and six had wall stents. In eight patients the stents blocked immedi- 
ately, but radiological salvage was possible only in four with good symp- 
tomatic outcome. In the other four patients, arterial reconstructive surgery 
was performed. Only one patient had a successful outcome and three 
patients eventually came to amputation of the lower limb. In 11 patients 
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the stents blocked between one month and four years. In two patients 
radialogical salvage was attempted but failed and arterial bypass surgery 
was performed which was successful in one patient. Of the remaining 
nine patients who underwent arterial reconstructive surgery, six remain 
symptom free and three still have claudication. Though stenting of tac 
disease is widespread, our experience suggests that complications are not 
uncommon. Surgery. rather than further radiological intervention is usu- 
ally needed. 


Coexisting abdominal aortic aneurysm and intra-abdominal 
malignancy: which lesion to treat first? 


HL. Morris and A.F. da Silva Wrexham Mdelor Hospital, 
Wrexham, UK 


Background: The management of simultaneously occurring abdominal 
aortic aneurysm and intra-abdominal malignancy is controversial. It is 
unclear whether to resect the aneurysm first or the malignancy or both 
simultaneously, If the malignancy is resected first there is a risk of post- 
operative rupture of the aneurysm. If a simultaneous resection is per- 
formed there is a risk of prosthetic graft infection from contamination by 
gastrointestinal or urinary tract contents. 

Method: All relevant papers derived from medline and manual searching 
were reviewed and analysed. 

Results and conclusions: The literature supports the conclusion that the 
lesion of greatest priority is that posing the greatest threat to the patient. 
and that this is usually the aneurysm, especially If over cm in size. For 
renal malignancies simultaneous resection is the treatment of choice, but 
for bladder cancer the best management is unclear. Aneurysms should 
usually be resected in preference to colorectal cancer unless the cancer is 
perforated or obstructed. If both lesions are complicated there is a case for 
simultaneous resection. 


Femoro-femoral bypass 


J.G. Mosley and G. Riding Leigh Infirmary, The Avenue, Leigh, 
Lancashire, UK 


Aim: This is a prospective study of 75 patients who had a femoro-femoral 
crossover graft. The study was designed to ascertain the value and limita- 
tion of this extra-anatomical grafi. 

Material and methods: Seventy-five patients had this bypass for dis- 
abling claudication (24), rest pain (24) or gangrene (27) at one unit 
between November 1986 and October 1995. In all patients an 8mm 
Dacron graft was placed behind rectus abdominus muscle. All patients 
had pre- and postoperative Doppler pressure studies and peroperative 
pressure measurements. All patients have been followed up for a mini- 
mum of two years. Data have been analysed by Student's test and sig- 
nificance assessed as P<0-05. 

Results: There were three deaths in the first 30 days and 17 further 
deaths between six months and five years. The graft significantly 
increased Doppler ankle pressure, 
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The patency was 80 per cent at 12 months and 68 per cent at 5 years. 
Eight patients developed severe ischaemia or stealing of the donor limb. 
This was due to (1) intimal hyperplasia, (2) existing occlusion of donor 
superficial femoral artery, (3) the development of stenosis of the donor 
iliac artery. 

Conclusion: A femoro-femoral crossover graft is a successful graft with 
good long term patency. However, a steal phenomena may occur en the 
donor side and those at particular risk can now be recognized preopers- 
tively and precautions taken. 
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Objective mobility assessment in peripheral vascular disease and 
treatment by angioplasty 


S.P.K. Payne and N.A.G, Jones Northern Vascular Centre, 
Freeman Hospital, Newcastle-upon-Tyne, UK 


Aim: To objectively measure activity differences in the home environ- 
ment between patients with peripheral vascular disease (PVD) and con- 
trols, and demonstrate whether treatment by percutaneous transluminal 
angioplasty (PTA) improves mobility. 

Methods: Twenty claudicants and 13 controls without PVD were studied. 
Using NUMACT (a modified Psion™ with two position sensors and 
accelerometer) postural changes (standing, sitting, lying) and activity 
(number and amplitude of steps) were recorded in real time for 24-hour 
periods. Energy was calculated as step number x amplitude (arbitrary 
units). Ischaemia was measured using ankle brachial pressure index 
(ABP. Twelve claudiants underwent PTA and the measurements 
repeated two weeks later. 

Results: Median standing/walking Ume was 186 minutes in claudicants 
compared with 371 minutes in controls (P<0-01). Median number of steps 
taken was 7088 in claudicants compared with 14 216 in controls (P<0-01), 
Median energy expenditure was 172761 in claudicants compared with 
472 505 in controls (P<0-01), 

In eight cases ABPI improved by 20-15 after PTA, in four by <0-15. 
Cases demonstrating haemodynamic improvement showed increased 
standing time of 99 minutes (median) P=0-02, increased number of steps 
by 3517 (median) P=0-02 and increased energy expenditure of 135 731 
(median) P=0-04. 

Conclusion: These data demonstrate impaired mobility in claudicants. 
which is improved by haemodynamically successful PTA. This has not 
been objectively measured before. 


Selective shunting using transcranial Doppler, near infrared 
spectroscopy and stump pressure measurements during carotid 
endarterectomy 


P. Robless, T. Tegos, S. Byrd, I. Williams, N. Cheshire, 
A. Nicolaides, A. Mansfield and G. Stansby Academic Surgical 
Unit, ICSM at St. Mary’s, London, UK 


Aims: Near infrared spectroscopy (NIRS) and transcranial Doppler (TCD) 
monitoring can be used during carotid endarterectomy (CEA) to monitor 
cerebral perfusion. This study aims to compare the usefulness of NIRS. 
TCD and carotid stump pressure measurements in selective shunting dur- 
ing CEA, 

Method: Thirty-five patients undergoing CEA under general anaesthetic 


had ipsilateral cerebral oximetry and TCD monitoring of the middle cere- 


bral artery (MCA). After carotid clamping, the mean carotid stump pres- 
sure, the fall in MCA velocity and cerebral oxygen saturation were mea- 
sured, | 

Results: Patients were divided into those with a stump pressure 
>50 mmHg (18) or <50 mmHg (12). The median fall in MCA velocity 
when the stump pressure was >50 mmHg was 31 per cent compared to 51 
per cent when the stump pressure was <50 mmHg. There was a signifi- 
cantly larger fall in MCA velocity when stump pressure was <50 mmHg 
(P=0-01, Mann-Whitney U). The fall in MCA velocity inversely corre- 
lated with the ratio of stump pressure to mean arterial pressure (Spearman 
r=Q)-73 95 per cent Cl: 0-87 to 0-48, P<0-0001). 

The fall in cerebral oxygen saturation was not associated with mean 

stump pressure (P=0-2). The fall in oxygen saturation was inversely cor- 
related with the ratio of stump pressure to mean arterial pressure 
(Spearman r=0-55 95 per cent Cl: 0-83 to 0-06. P=0-03). There were no 
postoperative neurological events in the study. 
Conclusions: The measurement of MCA velocity by TCD may be a 
useful adjunct to stump pressure measurement in deciding when to use 
a shunt as well as for shunt monitoring. Cerebral oxygen saturation 
may not be as comparable. casting doubt on its usefulness in clinical 
practice. 
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Assessment of fistulography for surgery of angioaccess for 
haemodialysis | 


M. Szkilladz, P. Maciejczak and W. Stryga $r. Anna, District. 
Traumatology Hospital, 16/20 Barska St., 01-315 Warsaw, 
Poland 


The aim of this study was to evaluate the reliability of fstulogaphy of 
arterio-venous fistula for chronic haemodialysis. 

Material and methods: Contrast medium was injected via needle inserted 
in arterial part of the fistula. The image intensifier was centred on the fis- 
tula and the draining veins as far as the subclavian vein subsequently. 
Total of 67 procedures was performed on 48 patients presenting with 
native a-v fistulas for haemodialysis on the upper extremities. 

Results: Fistulography demonstrated following abnormalities: venous 
stricture 13 cases; venous aneurysm five cases; multiple venous collaterals 
two cases; central venous occlusion three cases. No complications related 
to injection, contrast dose were noted. Performed procedures resulted in 
17 cases of surgery and five percutaneous transluminal angioplasty includ- 
ing two vascular stenting. 

Conclusions: |. Fistulography a-v shunt is a simple, safe and easy pro- 
cedure. 2. Fistulography proved to be of excellent use in constructive and 
reconstructive surgeriés of fistula and prevent early complications caused 
by inadequate vein draining. 


Clinical correlates of embolic events on transcranial Doppler 


T.J. Tegos, M. Sabetai, G. Ramaswami and A.N. Nicolaides 
Irvine Laboratory, Department of Vascular Surgery, St. Mary's 
Hospital, 120 Praed Street, London, UK 


Aim: It was to establish the relationship between the ipsilateral embolic 
count (EC) in the middle cerebral artery (MCA) on transcranial Doppler 
(TCD), carotid plaque echodensity. ipsilateral cerebrovascular symptoms 
(CVS) and ipsilateral cerebral CT infarctions (CCTD. 

Methods: Fifty-nine patients with 80 carotid plaques: 26 symptomatic and 
54 asymptomatic. having stenosis on Duplex from 50-99 per cent were 
studied. The ultrasonic images of carotid plaques were normalized ina 
computer using two echoic reference points: the GSM (grey scale median) 
of the blood and the GSM of adventitia. GSM represents the median of 
the frequency distribution of tones in selected areas of the image. 
Normalization is a linear scaling (0-255 grey tones) which transforms all 
images so that the GSM of the blood to become 0-5 and the GSM of the 
adventitia to become 180-200. The GSM of the normalized image of the 
plaques was used as a measure of plaque echodensity. The ipsilateral 
MCAs were monitored on TCD for 30 minutes for the EC and the pres- 
ence of ipsilateral CVS and ipsilateral CCTI were noted. Haemodynamic 
and lacunar infarctions were excluded since these do not have an embolic 
basis. | 

Results: The prevalence of embologenic plaques (EC>2} was higher in 
the echolucent (GSM<30) than in the echogenic (GSM>30) plaque popu- 
lation [48 per cent (20/42) — 26 per cent (10/38)] symptomatic than 
asymptomatic plaque population [54 per cent (14/26) — 30 per cent 
(16/54)} and CT infarction than CT infarction free plaque population [64 
per cent (9/14) — 32 per cent (21/66)| g. P<0-05). 

Conclusion: These results establish the relationship between the EC, 
GSM. CCTI and CVS, indicating that EC can be used to identify unstable 
carotid plaques and suggesting their possible application in natural history 
studies of carotid plaques. 


The progressive inflammation of peripheral vascular disease: < 
cause for concern? 

E.P.L. Turton, J.L. Spark, K.G. Mercer, D.C. Berridge, P.J. Kent. 
R.C. Kester and DLA. Scott Department of Vascular and 
Endovascular Surgery, St. James's University Hospital, Becket! 
St, Leeds, UK 


Introduction: Patients with PYD (Peripheral Vascular Disease) are 
advised to walk to their maximum claudication pain to help improve 
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walking distance. However, each episode of claudication pain is associ- 
ated with a short-lived ischaemic episode followed by one of reperfusion. 
This may result in an injurious systemic inflammatory response that 
becomes perpetuated with vascular disease progression. 

Aim: To assess the inflammatory response of simple exercise, of claudi- 
cation, and of increasing category of PVD in terms of the markers of 
ischaemia reperfusion type injury. 

Methods: Seventy-five patients were enrolled in this experimental study. 
Data were collected from 22 patients with grade 0 claudication (controls). 
28 patients with grade | claudication, and 25 patients with grade 2 clau- 
dication (SVSASCVS [Society for Vascular Surgery/International Society 
for Cardiovascular Surgery} classification). Levels of plasma neutrophil 
elastase. total antioxidant capacity (TAC), the urine albumin to creatinine 
ratio (UACR), and neutrophil CDI {b expression were determined after 
rest. The claudicants and contro! groups then underwent standardized 
treadmill exercise, after which the above markers were re-measured at 5, 
30 and 60 minutes from the test. 

Statistics: Data are treated as non-parametric. The Mann-Whitney U test 
is used for inter-group comparison. 

Results: There was no significant difference in resting TAC between the 
three groups. Grade 2 claudicants had significantly higher baseline urine 
albumin leak (P<0-01), and CDI1b expression (P<0-01), compared to: the 
control. group and grade | claudicants, Exercise caused significant 
increases in neutrophil CD11b (P<0-01), and neutrophil elastase (POD), 
that were not seen in controls. 


Resting measurements of inflammatory markers according to category of PVD 
Cee EENE OAT A 


Neutrophil CDI 1b 








Category Mean channel UACR 

of PVD Number TAC fluorescence me/mmol 
Grade Q 22 720 (630-858) 2-53 (2:17-3-2) 09-49 (0-1-3) 
Grade | 28 813 (636-909) 3-08 (2-38-3-9)* 1-96 (0-86-3)" 
Grade 2 25 765 (400-980) 11-5 €7-3-15-2)7 6-4 (1-7-5)F 


maA AAAA TEATADA 
#P<0-05 Mann-Whitney U test vs control group. 
+P<04)1 Mann-Whitney U test vs control group. 


Conclusion; Increasing severity of PVD is associated with systemic 
inflammatory changes. These changes are also seen episodically in claudi- 
cants during exercise, and may contribute to the progression of their vas- 
cular disease. 


Polymorphism of apolipoprotein E genotype in patients with 
iliofemoral and femoropopliteal reconstruction followed by 
restenosis 


G. Vallus, B. Dlustus, Gy. Tóth, Á. Baranyai, “B. Nagy and 
*],Karádi Department of Vascular Surgery, Central Military 
Hospital, Budapest H-1134 Róbert K. krt. 44. 

“Semmelweis Medical University, Budapest, Hungary 


The risk factors in restenosis after peripheral vascular reconstructions are 
very different including technical errors, neointimal proliferation, throm- 
botic factors, haemorrheological components, diabetes, hypertension, renal 
diseases and smoking. | 

The aim of this study was to investigate the genetic alterations of 
apolipoprotein E, which is a main determinant of lipoprotein metabolism 
under physiological and pathophysiological conditions, respectively. 

A group of 107 patients (70 male and 37 female, aged 39-78 years} 
with severe peripheral vascular atherosclerosis and early (within 6 
months) or late (after 12 months) restenosis after vascular reconstruc- 
tion were examined. Blood was taken after 12h fasting in supine posi- 
tion for determination by enzymatic method of serum cholesterol and 
triglycerides, determination by precipitation technique of HDL-choles- 
terol. and for immunological detection of apolipoproteins. Leukocyte 
DNA was prepared for the detection of apolipoprotein E genotypes and 
F4 and F5 primers were used to PCR amplification followed by Hhal 
enzymatic digestion and gelelectrophoresis. Blood donors (#=253) 
served as controls. 

Significantly elevated serum cholesterol (6-4 (1-3) vs 55 (1-1) mmol/L. 
p=0-000i] and serum triglyceride [22 (1-7) vs LS (0-8) mmol/L, 
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P=00091] level was found in the patients compared to controls. There 
was no difference in HDL-cholesterol level between the two groups [1-1 
0-62) vs 1-0 (0-3) mmol/L. P=0-1]. A preponderance of apolipoprotein E 
3/4 (26/107 24-5 per cent vs 37/253 14-6 per cent, P=0-02, Fisher's Exact 
Test} was detected in the whole atherosclerotic group with restenosis 
compared to control population. In patients with early restenosis compared 
to those with late restenosis, no difference in the distribution of 
apolipoprotein E genotypes was found. 

ls conclusion, besides lipoprotein lipids and other metabolic compo- 
Beris. apolipoprotein E 3/4 may play a pivotal role as risk factor for 
restenosis in peripheral vascular atherosclerotic disease. 


Endoscopic venous surgery for incompetent perforators 


R. Vohra and $. Odogwu Selly Oak Hospital, University 
Hospital Birmingham NHS Trust, Raddlebarn Road. 
Birmingham 


A piot study assessing the efficacy of subfascial endoscopic ligation of 
mcompetent venous perforators in 20 patients was undertaken. 

Patients and methods: There were 15 females and five males with an 
average age of 68 and 52 years respectively. The indications for 
surgery were lipodermatosclerosis in 16, eczema in 11 and non-healing 
klcers in six patients. All patients had incompetent venous perforators 
diagnosed with colour flow Duplex Doppler and phlebography. The 
@peration was carried out through a single port using the Ol ympus 
SEPS system in an avascular field under a tourniquet. The average 
eperating Ume was 45 minutes, Seven patients had adequate superficial 
venous surgery previously whereas I} had conjunctional superficial 
venous surgery with SEPS. One patient had no associated junctional 
venous incompetence, 

Results: The operation was successfully carried out in all but one patient. 
There were 22 legs and 29 sites in 19 patients. Incompetent perforators 
were found in 21 medial and eight lateral sites: 1-3 perforators ligated in 
I8, 3-5 perforators in six and 5-7 perforators in five sites. Active lipo- 
cermatosclerosis improved in 15/17 patients and venous ulcers healed in 
5/6 patients. Skin eczema and aches/pains were cured in all. The average 
hospital stay was 2-6 days. Early complications occurred in three patients: 
haematoma in one and wound infection in two. All three patients having 
recurrent skin problems had significant missed perforators which were 
hgated in the second sitting. 

Conclusions: This study has shown that subfascial endoscopic ligation of 
venous perforators can be performed effectively with a low incidence of 
complications. There is, however, a learning curve as all three patients 
WIth missing perforators were in the first half of the study, 


Is determination of the lowest level of amputation with 
transcutaneous oxygen better than empiric estimation? 


L. Vruk, Labaš, B. Ohrádka, F. Zernovick and J. Simo 
University Hospital, Bratislava, Slovak Republic 


In Gur study we evaluated patients before leg amputation. The patients 
were divided in two groups: group | (382 patients) — the amputation level 
was estimated by empiric experiences: and group 2 (59 patients) — the 
amputation level was estimated by measuring of transcutaneous oxygen 
(PtcO,). In group 2 we followed importance of Doppler examination 
(ankle-brachial pressure index, ABP), palpable pulse near the amputation 
level, regional perfusion index (RPI) and transcutaneous oxygen (PicOs). 
We evaluated the importance of haemoglobin and albumin as predictive 
factors of stump healing in both groups. 

in empiric group (382 patients) the number of reamputations was 84 
patients (22 per cent) and in oxymetric group the number of reamputation 
was four patients (7 per cent) ~ three times lower and with statistical sig- 
mficance. Comparing of sensitivity, specificity and effectivity of ABE. 
palpable pulse, RPI and PtcO, we found out that the most important value 
for estimating propriate amputation level has RPI and PtcO.. Critical 
value of PeO, is 28 torr, 
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The level of albumin (Alb >40 g/l) has statistical significance and we 
can consider it as a predictive value of stump healing. The patients with 
this value of albumin before amputation had four times lower number of 
reamputations. We did not find out statistical significance in haemoglobin. 
Conclusions: |. The most probable healing of the stump is in the vicinity 
of palpable pulsation. 2. The most probability of stump healing have 
patients with Alb >40 g/l. 3. Healing of the below knee stump has the 
highest probability at ABI >0-45. 4. Critical value for practically complete 
stump healing is for PtcO, >28 torr as well as RPI >0-6 immediately 
above the level of amputation. 


Patients referred from national centres to a single centre for 
consideration for endovascular abdominal aortic aneurysm 
repair: reasons for referral and rejection 


S.R. Walker. S.W. Yusuf. M. Armon and B.R. Hopkinson 
Department of Vascular and Endovascular Surgery, Queens 
Medical Centre, Nottingham, UK 


Aims: The referral pattern of patients with abdominal aortic aneurysms 
(AAA) to a single centre has changed following the introduction of 
endovascular repair (EVR) of AAA. We aim to show this change and the 
reason for referral and rejection for EVR of AAA. 

Method: A retrospective study of all elective referrals of patens with 
AAA to a single centre over a three year period. 

Results: Three hundred and sixty five patients were referred over the 
study period. The proportion referred from national centres for EVR 
increased over the study period. One hundred and ten patients were 
referred from national centres. The commonest reason for referral was that 
the patient was at high risk at open repair due to ischaemic heart disease 
(n=37). OF the 110 patients, 63 subsequently underwent EVR of whom 44 
are stil alive after a median follow-up of 11-8 months. The reasons for 
rejection for EVR are divided into anatomical and others. The commonest 
anatomical reason for rejection was that the proximal neck was too short 
(n=8) and in the other group, the commonest reason for rejection was that. 
the patient was unfit for a general anaesthetic (n=3). Of those rejected 
(n=47), 10 have undergone open procedure in their referring hospital and 
33 have not had any surgery. 

Conclusion: There has been an increase in the number of referrals of 
patients with AAA from national centres although not all are suitable for 
EVR. 


A prospective, double-blind, placebo-controlled crossover study 
to assess the effect of sublingual glyceryl trinitrate on the ABPI, 
claudication and maximum walking distance in patients with 
intermittent claudication 


S.R, Walker and S.T. MacSweeney Department of Vascular and 
Endovascular Surgery, Queens Medical Centre. Nottingham, UK 


Aim: To assess the immediate effect of sublingual glyceryl trinitrate 
(GTN) on the ankle brachial pressure index (ABP. claudication distance 
(CD) and maximum walking distance (MWD) in patients with intermittent 
claudication. 

Method: Inclusion criteria: D history of intermittent claudication: H) rest- 
ing ABPI of I or less: HI) fall in ABPI of greater than 0-1 following exer- 
cise. Patients already on nitrates were excluded. Study l. Following 
randomization to receive either 800 micrograms of sublingual GTN or 
placebo. patients (n=25) underwent a standardized exercise test. The post 
exercise ABPI was recorded. The crossover part of the study was then 
performed. Study 2. Patients (n=22) were exercised to their limit of toler- 
ance at 3-2 km/h and their CD and MWD were measured. They were then 
randomized to either GTN or placebo spray and the exercise test repeated, 
recording the CD and MWD, followed by the crossover part of the study. 
Statistical analysis was by Wilcoxon Matched Pairs Signed Ranks Test. 
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Results: 


Placebo (median) GTN {median} P 








Study | Post exercise ABPI 029 (036 0-000 
Study 2 CD (IQ range) 70m (50-80) 70m (50-85) 0-S883 
MWD (IQ range). 105 m (80-172) 125m (95-167) 0-0084 

-< 


Conclusion: Sublingual GTN decreases the fall in ABPI following exer- 
cise and increases the maximum walking distance, 


Can a measuring angiogram be used in place of a CT scan in the 
measurement of proximal neck dimensions in patients with 
ruptured AAA undergoing endovascular repair 


S.R. Walker, B. Braithwaite and B.R. Hopkinson Department of 
Vascular and Endovascular Surgery, Queens Medical Centre, 
Nottingham, UK 


Aim: The management of patients presenting with ruptured abdominal 
aortic aneurysms (AAA) can be delayed in the process of gaining accurate 
proximal neck dimensions by computerized tomography (CT). Is it feasi- 
ble to obtain these measurements by an on table measuring angiogram? 
Methods: Fifteen patients undergoing elective endovascular repair of 
AAA had both preoperative spiral CT and on table measuring angiograms. 
The angiograms were reviewed blindly by two vascular registrars who 
measured proximal neck diameters and lengths. The mean of these 
measurements was compared to the CT dimensions. They then suggested 
the diameter of the proximal graft and whether or not a supra renal 
uncovered stent would be required. These results were compared to the 
actual size and configuration used. 

Results: The mean maximum neck diameter as measured by the registrars 
was on nine occasions less than that on CT, on three occasions more than 
that on CT and on two occasions tied (P=0-09 Wilcoxon Matched Pairs). 
In eight patients the neck length was measured too short and in seven 
cases "measured. too long when compared to CT. This resulted in registrar 
| undersizing the graft in six cases, but equal or over sized in nine, and 
registrar 2 undersizing in four cases and equal or oversizing im Ti. it also 
resulted in registrar | fot using a supra renal stent in three cases as 
opposed to registrar 2 not using a supra renal stent in two cases in 
patients who did require. these. 

Conclusion: On table angiograms are poor at estimating neck length and 
emergency g grafts should therefore have an uncovered supra renal stent. To 
oversize t the proximal graft is better than to undersize. In 60-70 per cent 
of cases an appropriate graft size can be estimated from the on table 
angiogram alone. 


Radiation exposure of the surgical team undertaking 
endovascular repair of abdominal aortic aneurysms 


S.R. Walker, J. Lloyd, S.W. Yusuf and B.R. Hopkinson 
Department of Vasc ular and Endovascular Surgery, Queens 
Medical Centre, Nottingham, UK 


Aims: The addition of endovascular techniques to the skills of a vascular 
surgeon may pose a risk of increased radiation exposure. We aim to quan- 


tify this risk and screening times with endovascular repair (EVR) of 


abdominal aortic aneurysms (AAA). 


Method: Part 1. A retrospective study on the X-ray screening times of 


140 cases of EVR of AAA. The type of graft used and the presence of a 
radiologist was recorded. The procedure was divided in those early and 
late in our experience of EVR of AAA, Part 2. A prospective study on six 
consecutive cases of EVR of AAA where theatre personnel were equipped 
with body radiation dose meters, In addition, the surgeon and assistant 
wore an ocular meter taped to the forehead. Radiation doses were mea- 
sured conventionally, — 

Results: Part 1. The median screening time for EVR of AAA was 24.9 
minutes (IQ range 17-2-33-8). There was no apparent learning curve when 
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screening times between late and early cases were compared, There was 
however a significant increase in the median screening times for aorta 
uni-iliac grafts when compared to bifurcated grafts (24 vs 33 minutes, 
P=0-012). Presence of a radiologist did not influence screening times. 
Part 2. All body meters had total radiation dose less than the lowest 
measurable limit. The occular meters recorded 0-4 mSv and 0.3 mSv for 
the surgeon and assistant respectively. 

Conclusion: EVR of AAA can be performed with minimal radiation 
dosage to the theatre personnel, although screening times for bifurcated 
grafts are longer than for aorta uni-iliac grafts. 


Blood product requirements in patients undergoing elective 
endovascular repair of abdominal aortic aneurysms 


S.R. Walker, S.W. Yusuf, B.B. Braithwaite, R. Lonsdale. 

P.W. Wenham and B.R. Hopkinson Department of Vascular 
and Endovascular Surgery, Queens Medical Centre, Nottingham, 
UK 


Aims: A prospective study was set up to investigate the effect of an 
endovascular programme on the blood transfusion requirements of patients 
undergoing elective aortic aneurysm surgery. 

Methods: The blood product requirements of 132 patients undergoing 
elective endovascular repair using an aorta uni-iliac graft and femoro- 
femoral crossover (Group 1) was compared with the requirements of 35 
patients undergoing conventional open repair (Group 2) and 37 patients 
undergoing femorofemoral crossover grafts alone (Group 3). Blood trans- 
fusion requirements were determined by intraoperative blood loss, clinical 
indication and postoperative haemoglobin concentration. Results are 
expressed as median (range). 








Results: 
Number of units 
Blood loss (mis) blood transfused. 
Group | $00 (400-5500) 2 (0-38) 


Group la (uncomplicated n=120) $00 (406-1500) 2 (0-12) 


Group Ib (complicated n=t2) 1550 (500-2900) 6 (0- 38) 
Group 2 1500 {400-5500} 3 (0-19) 
Group 3 800 (200-1000) 0 (0-6) 





Conclusion; Although measured blood loss is less in Group 1 this is not 
reflected in the use of blood products. Patients undergoing endovascular 
repair who require additional interventions were the highest consumers of 
bleod products. 


Assessment of patency rate and intimal hyperplasia in Heparin 
coated small vascular grafts 


B.H. Walpoth, R. Rogulenko, E. Rogulenko, T. Schaffner and 
U. Althaus Tharati and Cardiovascular Su ‘gery and 
Pathology, University of Berne, Switzerland 


Aims: Intimal hyperplasia (TH) represents a major cause of late failure in 
vascular grafts. Heparin shows a beneficial effect on long-term patency 
and prevents progression of intimal hyperplasia. Our aim was to assess 
patency rate and intimal hyperplasia formation in small calibre vascular 
grafts coated with Heparin. 

Method: In 40 rats an infrarenal aortic interposition graft was implanted 
using sterile and microsurgical techniques. Two different types of graft 
were tested (Gore-tex and proprietary polyurethane [PU]) with and with- 
out Heparin coating. All animals survived 8 weeks after implantation. 
Area and volume of intimal hyperplasia and the per cent stenosis at the 
anastomoses and in the grafi were measured. 

Results: Untreated grafts showed a patency rate of 70 per cent for 
Gore-tex and 60 per cent for PU grafts. Heparin coated grafts showed 
100 per cent patency in the Gore and 90 per cent patency in the PU 
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group. All grafts showed intimal hyperplasia mainly at the anastomoses 
and if was significantly more pronounced in native PU than Gore-tex 
graft (P<0-05). Heparin coating reduced significantly intimal hyperplasia 
al the anastomosis: namely 42 per cent for Gore-tex and 55 per cent for 
PU grafts. 

Conclusions: Small grafts show an enhanced intimal hyperplasia at the 
grafi anastomoses after eight weeks of implantation, Gore-tex grafts show 
significantly less intimal hyperplasia yielding a better patency rate. 
Heparin coating reduces significantly overall graft thrombosis but had no 
significant overall effect on intimal hyperplasia. Thus, Heparin coating 
seems to be beneficial for graft patency. 


Patient benefit of cell washing during cardiac surgery 

B.-H. Walpoth, N. Eggensperger. N. Walpoth-Aslan, P. Neidhart, 
M. Lanz, P. Spaeth and U. Althaus Thoracic and 
Cardiovascular Surgery, Anaesthesia and Central Laboratory of 
the Swiss Red Cross, University of Berne, Switzerland 


Aims: Our aim was to influence the systemic inflammatory response syn- 
drome (SIRS) during cardiac surgery by washing the autologous activated 
cardiopulmonary bypass (CPB) blood before retransfusion to the patient. 
Methods: In a prospective randomized study CPB blood of 10 patients 
was processed by cell washing (CATS: Fresenius AG, Bad Homburg) or 
retransfused directly to 10 control patients without processing. Blood vol- 
ume. processing time, haematology, blood chemistry, complement, coagu- 
lation and cytokine measurements were performed before and after CATS 
processing and before and after retransfusion to the patient on the ICU. 
Paticnt’s outcome and adverse events were analysed. 

Results: Mean values + | SD of unprocessed (control) and washed 
(CATS) CPB blood. 


AETAT NOTNOG EDANE AES AAAA AAA AAAA ARAARA 





Parameter Control CATS 

fb ime/dl) IEJ- RESO] } 1643-7 
Heparin dU/ml} [5-526-7 Eta 
Prothrombin Fl4+F2 tamol/) 2f-4+ 12-7 100-7 
D-Dimers (mg/h 28-5215-4 17245 

(3a (ag/ml) 473922970 <269-5+32-6 
CSb-9=TCC (ng/ml) 199372479. | <33-8451-8 
H-6 (pg/ml) 1036-24 1245.2 30-742322-4 


H-8 tog/ml) 37.14354 li7473 
PATAREI BANENE AEA AO AAA Raa 
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The washed autologous CATS concentrate yields a high transfusion effect 
(hematocrit 0-24 ~» 0-62) with a significant reduction of activated blood 
products (elimination rate >94 per cent: P<0-001). In the control patients a 
transient significant elevation of the heparin concentration (0-140-5 — 
1-5+0-7 1U/mb, plasma haemoglobin, complement (C3a/TCC) and cytokines 
(H-6) was noted after retransfusion of unwashed blood. Three patients of 
the control and two patients of the CATS group showed postoperative 
adverse events which correlated to their intraoperative high mediator levels. 
Conclusions; Blood washing with the CATS system yields a high quality 
autologous red cell concentrate. Due to the significant reduction of acti- 
vated blood products a trend to reduce SIRS in the patient after cardiac 
surgery with cardiopulmonary bypass could be demonstrated. 


Major lower limb amputation for vascular disease: outcome 
after rehabilitation 


P. Williams, K. Rashid and R.J. Cuschieri Doncaster Royal 
Infirmary, Armthorpe Road, Doncaster, South Yorkshire, UK 


Major lower limb amputation is often associated with poor outcome in terms 
of mobility. However, patients’ initial mobility when measuring outcome is 
often not taken into account. The aim of the study was to investigate the 
final outcome when compared with preoperative mobility status. Eighty con- 
secutive patients under the care of one surgeon who required major lower 
limb amputation for non-reconstructible occlusive arterial disease were stud- 
ied. Prior to surgery mobility was assessed by the same physiotherapist (PW) 
using a modified Harold Wood Mobility Score. A detailed medical and sur- 
gical history was also taken. All patients were assessed for a prosthesis. 
Rehabilitation was maintained after no further benefit was deemed achiev- 
able. Mobility scores were again taken at the end of this period. 

Sixty-one patients (77 per cent) were over the age of 65 and 26 
patients (32 per cent) had diabetes. Twenty-five patients (31 per cent) had 
previous attempts at vascular reconstruction. Fifty-one per cent of patients 
had an above knee amputation while 46 per cent had a below knee ampu- 
tation. Stump healing was a problem in 65 per cent of below knee ampu- 
tations with a revision rate was 13 per cent. Twenty-nine per cent of 
patients died within three months of surgery. Prior to amputation 64 per 
cent of patients were housebound and 26 per cent were confined to a 
wheelchair due to pre-existing conditions. Postoperative scores show that 
29 patients (57 per cent) of surviving patients were successfully rehabili- 
tated to their preoperative status. Empirically derived mobility scores may 
not be an ideal measure of outcome and social, psychological and func- 
tional factors need to be taken into account. 
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Clinical behaviour and tumour risk factors for the prognosis of 
resectable ampullary carcinomas 


F.J. Briceño, F. Alba, P. Lopez-Cillero, G. Solorzano, 
E.A. Barker, G. Miño and C. Pera Department of Surgery, 
Hospital Reina Sofia; Cordoba, Spain 


Aims: The purpose of this study was to analyse long-term prognosis after 
pancreaticoduodenectomy (PD) for ampullary carcinomas relative to clini- 
cal factors, nuclear composition and oncogenes, 

Methods: Twenty-four consecutive patients with ampullary carcinomas 
who underwent PD between 1993 and 1996 participated in this study. 
Clinical variables included sex. age, duration of symptoms, alanine amino- 
transferase (s-ALT). aspartate aminotransferase (s-AST) and alkaline 
phosphatase. Morphological variables were tumour size, histological type, 
tumour differentiation, adenoma content and local lymph node invasion. 
Cell-cycle composition was evaluated with ploidy. percentage of phase ‘S 
cells and DNA index ( Dh. Proliferation markers included Cathepsine D in 
tumour and stroma, SPF tyrosin-kinase, Ki67 antigen, Topoisomerase H, 
erbB-2, EGFR, p53. CD31. bel-2 and nm23. Multivariate survival analy- 
sis was obtained with Cox’s regression proportional hazard model with 
these factors as covariates. 

Results: Patient survival at 1 month, 1-. 2-, 3 yrs was 100, 92. 84 and 76 
per cent. Cox's proportional hazard model revealed that a short duration 
of symptoms, tumour size. preoperative s-AST and DNA Index were 
independentiy correlated with a dismal prognosis: 











Covariates ' b coefficient Significance Hazard 
Duration of symptoms (mont 15} ~2- 1881 0-0358 p2 
Tumour size (cm) : 2-1937 0-0327 8-96 
Preoperative s-AST (per 100 Units) 0-26 0-0768 1.3 


DNA Index (DD : 3-2117 0-0436 24-82 





Conclusions: Most of the tumour markers evaluated did not affect 
patient survival, However, DNA Index showed independently a strong 
risk increase. Since duration of symptoms and s-AST were associated 
with a low risk-increase, tumour size enhanced mortality risk eight times. 


f 


EA carcinomas 


F.J. Briceño, F. Alba, J. Gomez-Barbadillo, P. Lopez-Cillero, 
G. Solorzano, F.J. Padillo, G. Miño and C. Pera Department of 
Surgery, Hospital Reina Sofia, Cordoba, Spain 


Aims: The objective of this study was to compare endoscopic vs surgical 
management respect short- and long-term outcome for non-resectable 
ampullary carcinomas. | 

Methods: We designed a prospective and randomized tral in which 52 
consecutive patients since 1990 to 1997 with non-resectable ampullary 
carcinomas were treated. Non-resectability criteria included: age >75 yrs, 
morbid obesity, distant metastases and complete obstruction of the portal 
vein. Twenty-four patients underwent surgical drainage (hepatico-jejunos- 
tomy — 21, ampullectomy ~ 3). A definitive biliary endoprothesis was 
placed in the remaining 28 patients. Both groups were well-matched for 
sex, age, duration of symptoms, preoperative/pre-endoscopic serum bilire- 
bin, alanine aminotransterase (s-ALT). aspartate aminotransferase (s-AST) 
and alkaline phosphatase. The mean follow-up was 14 months. Survival 
analysis was performed by Kaplan-Meier method and compared by log- 
rank test. Postoperative hospital stay and complication rate were compared 
by analysis of variance. 

Results: Patient survival at l-, 6-. and 12 months were 92, 84 and 48 per 
cent in the ‘Surgery group’, respectively: and 88. 76 and 34 per cent in 
the ‘Endoscopic group’. There were no statistical differences respect over- 
all survival (log-rank @ 3-47; P=0-062). Postoperative complication rate in 
the surgical group was 7/24 (29 per cent) and 7/28 (25 per cent) in the 
endoscopic group ( P=). 24). Patients with endoprothesis showed a shorter 
hospital stay (6-2+1-1 vs 1042-8 days: P<0-05). 
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Conclusions: Endoscopic biliary drainage is an adequate procedure in the 
management of non-resectable ampullary carcinomas, with similar sur- 
vival and complication rate respect surgical treatment, and with a shorter 
hospital stay. 


Congenital malformations of the gallbladder in the laparoscopic 
era 


M.A. Carbajo, J.C. Martin, J... Blanco, C. Cuesta, J.A. Guerro, 
J. Mato, C. Vaquero and R. Atienza Department of Surgery, 
Medina del Campo Hespital, 47400 Medina del Campo, 
Valladolid, Spain 


Aim: The main objective is to determine the incidence of congenital mal- 
formations in surgery of the gallbladder because of the high risk of latro- 
genic damage that may occur. 

Methods: In a period of five years between November 1992 and 
November 1997. 470 laparoscopic cholecystectomies were performed, 
studying the described congenital malformations and the operative inci- 
dence of anatomical anomalies. 

Results: There were congenital malformations in the 1-7 per cent of the 
cases: | agenesis of the gallbladder and cystic duct; | misplaced left lobe: 
3 gallbladder hypoplasias (congenital vesicle diverticulo), 2 implants of 
the cystic in the right hepatic tract and 1 in the left, Moreover, 9 anoma- 
lies of the cystic artery (1-9 per cent) were diagnosed. All of them were 
intraoperative discoveries. Two patients were converted for anatomic vert- 
fication. There were no intraoperative complications. 

Conclusions: 

|. One has to bear in mind the possibility of congenital malformations 
which has not been diagnosed previously. 

2. In these cases the probability of injuring or cutting the extrahepatic 
biliary tracts is very high. 

3. In case of anatomic incomprehension, conversion to open cholecystec- 
tomy ts advised. 


Bile peritonitis caused by congenital choledochal cyst 
perforation in an 8-month-old child: case report 


V. Cingel, F. Horn and J. Babala Department of Paediatric 
Surgery, School of Medicine, Comenius University, University 
Children’s Hospital, Limbova 1, 833 40 Bratislava, Slovakia 


Aim: Bile peritonitis caused by congenital choledochal cyst perforation is 
a very rare surgical condition. This paper presents the experience acquired 
in diagnosis and surgical management of one infant. 

Patient and methods: An 8-month-old male had been conservatively 
treated at the regional hospital for collapse, subsequent imtermittent 
abdominal pain and vomiting for 5 days. On admission to our department 
he had fever and his abdomen was moderately distended with mild ten- 
derness. Laboratory studies showed slightly elevated levels of total and 
conjugated bilirubin and SGOT. Abdominal ultrasound showed ascites. 
The diagnosis of generalized peritonitis was established and laparotomy 


was performed. Biliary peritonitis caused by congenital choledochal cyst 
perforation was found peroperatively. Because of established biliary peri- —_ 


tonitis and the general clinical condition of the patient, external drainage i 


was done via T-tube inserted through the perforation. Cholangiography 18 | 


davs after the operation confirmed type | choledochal cyst. A definitive 
operation, total cyst excision and Roux-en-Y hepaticojejunostomy (end-to- 
side} was performed ene month after stabilization of the clinical status. 
Results: There were no postoperative complications. Currently, he has 
been followed up for 20 months and is doing well. 

Conclusions: Spontaneous perforation of a choledochal cyst is a very rare 
complication. Diagnosis is usually delayed due to nonspecific clinical 
manifestations and its exact establishment occurs mostly peroperatively, 
An external drainage of the bile via a T-tube is a preliminary procedure 
when urgent decompression is necessary. Subsequent total cyst excision 
and Roux-en-Y hepaticojejunostomy on an elective basis is the definitive 
surgical treatment. 
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The effect of vitamin E on plasma and liver free radicals in 
obstructive jaundice 


A. Gokmez, C. Akaoglu, S. Gür, B. Taşkın, O. Sayin, 
O. Karabag, O. Nazlı and S. Demz Imir Atatürk Training 
Hospitai, Ist Surgery Department, Izmir, Turkey 


Objective: To observe the alterations of the free O, radicals in plasma 
and liver. and also the effects of vitamin E (a-tocopherol) — a strong 
antioxidant — to this alteration in obstructive jaundice. 

Design: Experimental laboratory study. 

Setting: Aegean University department of experimental surgery. Turkey. 

Subjects: Twenty male Wistar rats. 

Interventions: Through an upper midline incision a ligature was passed 
around the common bile duct in the sham-operated contro! group. In the 
group 2. the common bile duct was ligated with 4-0 silk and divided. 
Finally in group 3. the common bile duct was ligated and a subcuta- 
neous dose of 20 mg/100g body weight/day of vitamin E administered 
(Ephynal. Roche® - Turkey) from the Ist postoperative day for 15 
days. 

Main outcome measures: Plasma and liver malondialdehyde (MDA) - 
an available marker of free radicals and lipid peroxidation — were mes- 
sured alter 16 days of initial operation. 

Results: Plasma and liver MDA values from group 2 [8-320 (1-360) 
amol/ml-3-940 (0-776) nmol/ml] were significantly higher than the 
MDA values obtained from group | [2-573 (0-389) nmol/ml-3-544 
(0-386) nmol/mi] (P<0-005, P<0-005). Although the plasma and liver 
MDA values of group 3 [4-680 (1-120) nmol/ml-5-219 (0-780) nmol/mi} 
were reduced remarkably when compared to group 2 [8-320 (1-360) 
amol mi-5-940 (0-776) nmol/ml]. it was not significant (P>0-05, 
P>O-05). 

Conclusions: In this experimental study, significant elevation of MDA in 
plasma and liver suggest free radicals to be an effective factor in the 
pathogenesis of the hepatocyte injury in cholestasis. On the other hand. 
administration of vitamin E — one of the most effective antioxidant ever 
known ~ makes the increased plasma and liver lipid peroxide values to be 
reduced but this is not significant. 


Intraoperative choledochoscopy as an alternative to 
intraoperative T-tube cholangiography in detecting retained 
stones in the biliary tree 


A. Csengeri, M. Zwick and G.Y. Takacs Department of 
Surgery, General Hospital, Subotica, Yugoslavia 


The aim of the study is to evaluate the success of the intraoperative 
cheledochoscopy in detecting retained stones after classical cleaning of 
ihe bie ducts and to evaluate if its always necessary to perform intra- 
operative T-tube cholangiography to lower the incidence of retained cal- 
cull. 

Since 1993, when we started with choledochoscopies ull 1997, 153 
choledochotomies were performed for choledocholithiasis. The patients 
were selected in three groups: in the first. only T-tube cholangiography 
was performed (87 cases). in the second only choledochoscopy (52 cases) 
and in the third group of 14 patients choledochoscopy was followed by T- 
tube cholangiography, Fifty per cent dilution of Telebrix were used for 
cholangiography. An Olympus T-20 fibercholedochoscope with 6mm tip 
was used for the inspection of the biliary tree. In the first grou p, retained 
stones was found on postoperative T-tube biligraphy in 6 (6-9 per cent) 
patients, m the second group in | patient (1-9 per cent). In the third group 
ao residual stone occurred. With choledochoscope we found in 46 per 
cent of cases more calculi after classical cleaning of the biliary tree. 
choledochoscope was useful in the extraction or luxation of impacted 
calculi in the region of the papilla in 98 per cent. when these stones 
cannot be moved with other manipulation. 

We conclude that in experienced hands intraoperative checking of the 
oiliary tree with flexible choledochoscope is as effective as T-tube cholan- 
giography. Lowering the duration of the operation and radiation exposure 
of the operating team is another advantage of this procedure. 
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Cellular and humoral immunity in the acute calculous 
cholecystitis 


B. De Andres, J. Glez.-de-Zarate, R.A. De Andres, J. Rabadan, 
R. Bustamante and J. Bustamante Departamento de Cirugia, 
Facultad de Medicina, Universidad de Valladolid, c/ Ramon y 
Cajal n° 7, 47005 Valladolid, Spain 


Aim: The acute calculous cholecystitis is an acute inflammatory disease 
and to us seems a good model to study certain immunological parameters 
of response inflammatory of non-infectious origin. 

Materials and methods: Following institutional ethics committee 
approval from Untversitary Hospital of Valladolid and informed consent 
of patients, blood samples were obtained from 20 patients with acute 
calculous cholecystitis (Group 1). All blood samples were taken on the 
ist day of diagnosis. A group of 20 volunteers served as controls 
(Group 2). The levels of TCD8, TCD4 and B lymphocytes, NK cells. 
immunoglobulins (Ig) G, M. A and IL-2 receptor (RIL-2) were mea- 
sured in blood by flow cytometry, nephelometry and ELISA. respec- 
lively. The acute calculous cholecystitis diagnosis was performed by 
clinicals signs and symptons and the cholelithiasis by ultrasonography. 
Statistical analysis of data was performed using ANOVA-test and the 
Pearson-correlation test between groups, P-value <0-05 was considered 
significant. 

Results: Groups were comparable in terms of anthropometric characteris- 
tics. Results are shown in the following table: 


nena neni ae enema AAA ENAA 





Group | Group 2 Significance 

aanaeio, mmm msi t LAA AE I aAA t e e a A Aana A irar a 
TCDS cells (3 26-6249-5 36-621 1+] P<O0-05 

TCD4 cells (%) 39-8411] 40-9210-2 NS 

B lymphocytes (6) [3-926-4 813-4 Pay] 

ieG (U/ml) 136-5437-6 146431-6 NS 

leM (Umi 127-5634 176469-4 P005 

lgA (Umi) 202-6289-8 16945 1-4 NS 

RIL-2 (pM) 14-248] 57-6428 P<0-0! 


AATRE LR EL LL NN TERANA AAAA 


Conclusions: RIL-2 which is the major growth factor for T -lymphocytes 
and the quantity of RIL-2 synthesized determines the size of the T-cell- 
dependent immune response. has an abrupt increase from the first day of 
acute-cholecystitis diagnosis. 


Early repeat operations after gastric resection for peptic ulcer 
disease 


K. Dimitrova, L Ratchev and R. Gudzenko Russe. No 56, 
Pleven 5800, Bulgaria (Med. Dr. K. Dimitrova) 


Presented are a 12-year follow-up of patients with repeat operations after 
gastric resection by Bilroth I and Bilroth I for peptic ulcer disease. The 
reasons for the repeal operations were: (1) diffuse peritonitis (duodenal 
vault insufficiency or anastomosic leak}: (2) intra-abdominal abscess {sub- 
phrenical, subhepatic), (3) eventeration; (4) intra-abdominal haemorrhage 
or haemorrhage in the gastric lumen (poor haemostasis. stress ulcers, 
haemorrhagic gastritis, ulcer remnants etc.) (5) early ieus: (6) lack of 
patency in the anastomosis ~ stenosis, anastomositis, outside pressure ete.: 
(7) acute postoperative pancreatitis: (8) complications from the biliary 
tree: (9) others. 

The following surgical interventions were carried out: re-laparotomy, 
haemostasis. lavage, resection. debridment, gastro-intestinal anastomosis. 
Good results were observed. Only nine patients died. 

We can reach the following conclusions from the results: 
|. Re-laparotomies were 4-7 per cent from our cases. 

2. The most frequent indication for re-laparotomy was postoperative pan- 
creatis. haemorrhage end diffuse peritonitis. 

3. Mortality among the re-operated patients was 33-3 per cent. 

4, Laparostomy and programmed lavage is recommended as a way of 
reducing mortality. 
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Operative internal drainage of bile ducts 


Z. Górka, J. Nowak, M. Olakowski, Z. Gruszka, J. Kabat and 
P. Lampe Department of Digestive Surgery, Silesian Academy 
of Medicine, 14 Medyków st., 40-752 Katowice, Poland 


Reconstructing operations, performed on extrahepatic bile ducts, usually 
need protection of anastomosis by means of drainage. Classic Kehr's 
drainage is loaded by risk of complications. Since 1993 the authors have 
been applying the alternative way of drainage: an intraduodenal drainage 
by endoprothesis Y (DEY). Endoscopical removing of the drain was per- 
formed in 3~4 months after the operation. This way of drainage was used 
between March 1993-May 1997 in 23 patients. We did not observe any 
complications or pancreatic reactions. Clinical control of patients was 
made after operation with ECW. In four cases the late results of treatment 
were unsuccessful. In the other 16 patients the results of performed oper- 
ations were favourable. 
Conclusion: Proposed «way of protection of bile ducts reconstructions 
using (DEY) we noticed fewer complications in comparison with analogus 
group of patients protected by classic Kehr’s drainage. 

Keywords: latrogenic diseases. drainage bile ducts, common bile ducts 
(CBD). 


Acute dilatation of the choledochal cyst masquerading as an 
acute abdomen 


N.A. Kama, T. Coskun, U. Gozalar, M. Guler, B. Kulah and 
M. Kebapcioglu Ankara Numune Hospital, 4th Department of 
Surgery, Ankara, Turkey 


Introduction: The choledochal cyst is the predominant feature of a 
constellation of anomalies involving the pancreatobiliary system. The 
classic symptom complex of pain, mass, and jaundice is in fact encoun- 
fered infrequently. This is a case of a 26-year-old pregnant woman pre- 
senting with acute dilatation of choledochal cyst masking acute 
abdomen. 

Case report: The patient was admitted to emergency mane with 
symptoms of severe abdominal pain, nausea and vomiting of 2 days’ 
duration. In laboratory studies, liver enzymes, direct and indirect biliru- 
bin levels were found to be high, while amylase and lipase levels were 
normal. She had abdominal guarding and rebound tenderness on all 
quadrants in physical examination. Abdominal ultrasonography revealed 
a distended g gallbladder with thicken wall but without gallstones , and a 
cystic lesion. 5cm in diameter. located behind the head of the pancreas. 
The patient underwent emergency laparotomy with a preoperative diag- 
nosis of acute acalculous cholecystitis. During laparotomy type I chole- 
dochal cyst and annular pancreas was found. Since the patient was preg- 
nant and no real cause of acute abdomen was found. the abdomen was 
closed without performing any procedure for further investigation. 
Further ultrasonographic examinations revealed a rapid increase in the 
diameter of the cyst, reaching 12cm in 5 days and detected debris at the 
bottom of the cyst. Obstruction of the cystic outlet and acute dilatation 
of the cyst was suggested to be the cause of severe symptoms and signs. 
Since the patient had: ongoing severe abdominal pain, percutaneous 
drainage of the cyst was thought to be appropriate for symptomatic 
relief. Pain relief was obtained immediately after the drainage of the 
cyst. Meanwhile preterm labour occurred. Cystography performed by 
means of a pig-tail catheter after the preterm labour showed the com- 
plete obstruction of the cystic outlet. After a week of drainage, ERCP 
was performed but the possible relation of the cyst with pancreatic duct 
could not be shown, probably because of the persistent obstruction. 
ERCP was repeated in 10 days and showed the choledochal cyst open- 
ing directly into the main pancreatic duct. The patient underwent laparo- 
tomy for definitive treatment. Since the cyst had intrapancreatic exten- 
sion, pylorus preserving pancreaticoduodenectomy was performed to 
resect all of the lesion. 

Conclusion: Choledochal cysts usually fail to contract, resulting in poor 
emptying and significant stasis of bile and debris. Obstruction of the cys- 
tic outlet by thick bile and debris may lead acute dilatation of the cyst 
masquerading as an acute abdomen. 
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Treatment of calculous acute cholangitis: results of a surgical 
management 


J. Hobeika. R. Houdart, M. Salmeron and J.-F. Simon Hôpital 
de la Croix-St-Simon, 125 rue d'Avron, 75020 Paris, France 


Aim: This retrospective study presents the results of a complete surgical 
management in the treatment of calculous acute cholangitis (CAC). Its 
principle is to obtain rapid and complete clearance of the common bile 
duct (CBD) from stones avoiding thus, endoscopic sphincterotomy (ES) as 
primary treatment of CAC. This latter is not always easy to perform, is 
not available everywhere and results in about one to two per cent in acute 
pancreatitis. Surgical treatment is proposed as a valuable alternative to 
ES. 

Material and methods: Fifty-four patients with a mean age of 76 years 
having CAC, have been operated on from 1983 to 1993, Thirty-eight 
(70-4 per cent) patients have been operated on as an emergency and 16 
(29-6 per cent) patients between 2 and 6 days after admission. Operation 
consisted in obtaining rapid and complete clearance of the common bile 
duct (CBD) from stones. which was controlled intraoperatively by flexible 
choledochoscopy. CBD was then immediately closed without biliary 
drainage in 50 (92-5 per cent) patients. During the same period, no ES 
was performed as first treatment of cholangitis but one patient required 
this latter postoperatively. _ 
Results: There were no postoperative deaths. Fifty-two patients (96-2 per 
cent) had no biliary complications and 13 (24 per cent) patients had gen- 
eral complications especially respiratory and cardiovascular complications. 
Patients were discharged from hospital 13-6 (+6-9) days after operation, 
Conclusion: Despite opposite opinions, we do not advocate the use of 
primary ES in the treatment of CAC. The benefits of this technique is to 
confirm normal biliary tract anatomy, to remove the gallbladder which 
was found to be infected in more than 40 per cent of “the patients, and to 
avoid ES’s complications. Considering this series results, the place of 
surgery should be reconsidered and compared to endoscopic sphinctero- 
tomy by further comparative studies. Stull, it represents a secure alterna- 
tive to ES especially if ES is not easily available nor easy to perform. 






Results of gallbladder carcinoma treatment using radical 
surgery 


M. Jesipowicz, S. Rudzki, J. Jesipowicz and J. Furmaga First 
Department of General and Transplant Surgery of Medical 
University in Lublin, 8 Jaczewskiego Street, Lublin, Poland 


Primary gallbladder carcinoma (GBCA) is generally a rare disease, but the 
most frequent neoplasm of extrahepatic biliary ducts and constitutes about 
one per cent of reasons for biliary duct surgery. Prognosis m patients 
coming to surgery with clinically apparent cancer is very poor. 
Gallbladder carcinoma spreads to the liver by direct invasion and by lym- 
phatic vessels to periportal and pancreatico-duodenal lymph nodes. In the 
years 1972-1997 74 patients were treated for GBCA. Most of those 
patients (53) had no preoperative diagnosis of GBCA. Up to 1991 the 
only operation performed was cholecystectomy. Since 1991 21 patients 
were operated on for GBCA, in whom preoperative diagnosis was stated 
on a basis of clinical symptoms, USG and CT examinations and con- 
firmed intraoperatively by histological examination. Eleven of carcinomas 
were found by incidental intraoperative histological examination. In. 16 
patients cholecystectomy and extend lymph node dissection were per- 
formed. In 7 patients only transhepatic bile duct drainage was applied, In 
9 cholecystectomy and hepatic resection-segment IV and V, with extend 
lymph node resection were performed. Postoperative period was compli- 
cated by small bile leakage in one case with simultaneous resection of 
hepatic ducts bifurcation. Follow up observation period ranges from | to 
6 years. We observed 2 to 6 months’ survival in 49 patients operated on 
for advanced GBCA and 18 to 20 months’ survival in 24 patients who 
underwent extend lymph node dissection or hepatic segmentectomy and 
extend lymph node dissection. One patient stays in our observation im 
very good health 6 years after segmentectomy and lymph node dissection. 
in our experience we can conclude that radical operation for gbca seems 
to be justifiable because survival of those patients is remarkably longer 
which is in accordance with data given by other authors. 
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The Latest case of Mr Sherlock Holmes: the modern Dr Watsons 
use HCTCA! 


K. Karlinger, E. Márton and P Kupcesulik* Dept of Radiology 
and Oncotherapy and *I st Dept. of Surgery, Semmelweis Medical 


University, Budapest, Hungary 


Aim: To detect the cause of dilation of mght hepatic bile ducts and a 
postoperative biloma after a laparoscopic cholecystectomy 

Materials and methods: Laparoscopic cholecystectomy, US, US guided 
drainage, laboratory investigations, Helical CT Cholangiography 
(HCTCA) 

Case report: A 33-year-old woman was treated with laparoscopic chole- 
cystectomy m another hospital. Because she did not feel well post- 
operatively, ahe was investigated by ultrasound 

Medical certificate A cystic mass in the gallblader bed and dilaton of the 
bile ducts in the nght bepatic lobe. 

An ultrasound guided cystic drmnage was performed and it proved the 
presence of a biloma Helical CT Cholangiography was recommended 
The result of the mvestigaton by HCTCA Postoperative situation 
Gallbladder is removed. The postoperative state ıs also ilustrated by 
metallic clips. The enhancement of bile is good Bile ducts are shown 
well The diameter of common bile duct is normal There 1s some contrast 
material in the duodenal lumen There is considerable dilaton of bile 
ducts m the nght hepatic lobe The bile ducts in the left lobe are normal 

Dr Watson performed a MIP and an SSD and gave the opinion that the 
nght hepatic duct of atypical course had been ligated while clipping the 
cystic duct This led to the formation of a fistula and a subsequent biloma 
The passage of bile from the left lobe was unhindered, therefore jaundice 
was not observed 
Conclusions: The surgical situation corroborated the finding of HCTCA 


The so-called ‘post-cholecystectomy syndrome’ — a myth or 
realtty? 


R Markert, J. Wasiak, M Gryszkiewicz and Z. Muras Cluc of 
General Surgery and Transplantology, Kopcińskiego 22, 90-153 
r.6d% Poland 


After removal of the galibladder 10-30 per cent of paheats present with 
persisting various symptoms which are often called by the name of ‘post- 
cholecystectomy syndrome’. In order to establish the cause of the com- 
plaints — 83 such patients were subjected to thorough clinical investiga- 
tions, enzymatic liver and pancreas function tests, abdominal ultrasound, 
isotope scanning, ERCP and CT. 

In 24 cases (30 per cent) the complaints related to the hepatobiliary 
system They were caused among other things by cholangitis or stenosis 
of the papilla Vaten 

More frequently Gn 55 cases — 67 per cent) they were due to other dis- 
eased organs, predominantly the stomach, duodenum, pencreas and large 
intestine The studies have shown that in 47 per cent of patients the symp- 
toms were caused by a clearly defined disease entity 
Conclusions: 

1 In patients with symtoms persisting after cholecystectomy in 63 per 
cent can find the cause of their complainta, in 67 per cent of cases the 
cause was unrelated to the bepato~-biliary system 

2 The term ‘post cholecystectomy syndrome’ should not be used because 
it exempts ostensibly the physician from undertaking further diagnostic 
investiganons into actual causes of patient’s complaints 


How can helical CT cholanglography (HCTCA) help surgeons in 
hunting for hidden bile duct stones? 


E. Márton, K. Karlinger, P. Kupcsulik* and E Makó Dept. of 
Radıology and Oncotherapy and “Ist Dept. of Surgery, 
Semmelweis Medical Unversity, Budapest, Hungary 


Aim: The high resolution capability of the spiral CT gave us a tool for 
the imaging of hidden bile duct stones and the other abnormalities of the 
bile ducts. Our aim was to point out the role and the place of HCTCA m 
the diagnostic algonthm 
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Materials and methods: Forty-eight patients were investigated by a 
spiral CT scanner. A hepatotrop contrast material was adjusted mtra- 
venously in order to reach reasonable opacification in the biliary system 
According to the optimal filling rates the pictures were taken delayed in 
two series. The pictures were evaluated m a common view and by MPR 
and 3D rendering MIP and SSD postprocessing methods 

Results: With this method calculi were seen the common bile duct, the 
cystic duct, the main hepatic ducts and its secondary — and sometimes 
even smaller intrahepatic branches of those The bile passage toward the 
duodenum could be imaged ın all cases. 

Bilary stones were demonstrated in sm cases None of them caused 
completed passage disturbance of the bile In two cases we could show 
miniature residual calculi in the little intrahepatic branches 
Conclusions: In the diagnostic algorithm ultrasound has the essential role 
in the tmaging of biliary pathologies Endoscopy seems to be tending 
more therapeutic than only diagnostic intervention. 

According our experience the HCTCT bas a main role in the differen- 
tial diagnosis of bile duct dilatation We could clearly establish whether in 
the background of the passage disturbance was an intraductal or penduc- 
tal lesion or a sclerosis of the Vater papilla 


All of our cases were proved by EST or by operation 


Gallbladder motility after gastric surgery estimated by infusion 
cholescintigraphy 


M. Petrovié, V. Artiko, H. Chebib, V Obradović, M Milicévié 
and K. Kostié Institute for Nuclear Medicine, Clinical Center of 
Serbia, Vitegradska 26, 11 000 Beograd, Yugoslavia 


The aim of the study 1s the estimation of the gallbladder (GB) motihty in 
the controls (C, n=8), patients after partial gastrectomy (Billroth I ~ B I, 
r=7 and Billorth II — B II, n=7), gastroplasty (G, m=7) and in those after 
total gastrectomy (PG, 7=10) ın order to assess the fluence of the trum 
cal vagotomy (GP, PG) and exclusion of the duodenal transit (B N, PG) 
of food on the GB motility 

The study was performed dunng (3h, !0ml/h) infusion of 150MBq, 
Q 25 mg/ml 99m-Tc-EHIDA, preceded by a loading dose. Test meal was 
given m 120 min 

In the patients with preserved n vagus and duodenal transit (BI), ejec- 
ton fracton (EF=66-449 2 per cent), emptying time (ET=35 [+6 2mm) 
and ejection rate (ER=2 1+05 per cent/min) were almost physiological 
(P>0 05) (C, EF=76 7417-9 per cent; ET=37 8411 4min and ER=2 140 45 
per cent/min). In the patients with exclusion of duodenal transit (RV BID, 
EF values were (5834114 per cent) slightly, but not significantly 
decreased (P<0 05) in companson to C and RV BI while ET and ER were 
completely undisturbed G9 Omin and 161+046 per cent/min) In those 
with truncal vagotomy (GP), EF was slightly decreased (5444144 per 
cent), ER unchanged (1 840-84 per cent/min) while ET (23-3+7-5 min) 
was mgnificantly (P<0 05) decreased in comparison to C, RV BI and RV 
BIL In the PG, with both truncal vagotomy and exclusion of the duodenal 
transit, EF, ET and ER (23 3485 per cent, 23 547-6 min, 0924040 per 
cent/min) were significantly (P<0 05) decreased in comparison to C, RV 
BL RV BU andGP 

We can conclude that truncal vagotomy, especially if accompanied by 
the exclusion of duodenal transit cause GB motlity disorders So, in the 
choice of gastnc surgery, advantage must be given to the methods that 
preserve n vagus and duodenal transit as often as it can, in order to avoid 
formaton of GB calculosis 


Combined ERCP and laparoscopic cholecystectomy in the 
management of choledocholithiasis 


R Rivetti, S Tomarchio, G. Vassallo, F Lavagna, A. Ghezzo, 
G. Meo and L.M. Quaranta H Divisione dı Chirurgia Generale, 
Azienda Ospedaliera S. Croce e Carle, Via Michele Coppino, 
12100 Cuneo, Itaty 


The authors present a senes of 70 cases of choledocholithiasis managed 
by removal of the common duct stones by endoscopic sphinterotomy 
followed by laparoscopic cholecystectomy They represent the 12 per cent 
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f the total 600 laparoscopic cholecystectomies performed between March 
— 1992 and December 1997. Ten cases out of 70 had to be converted to 
> open operation. 

Indications of ERCP+V LC: 





(70 cases) ~ Cholestasis without jaundice 30 
| ~ Acute pancreatitis with choledocholithiasis 18 
without jaundice 
~ Acute pancreatitis with choledocholithiasis 4 
with jaundice 
~ Choledocholithiasis with jaundice 16 
=- Ampullary stenosis 2 


Converted VLC (10/70) 

~ Adhesions ` 

~ Haemorrhagie complication 

~ Duodenal perforation 
Conclusions: The complete mini-invasive management of choledo- 
cholithiasis appears preferable to the standard open techniques. 


rot toad oad 


Microlaparotomy in the management of cystic duct stump 
syndrome 


LL Rozsos Moritz Kaposi Medical Center, 1 Department of 
Surgery, Tallidn Gy. u. 20-34, 7400 Kaposvar, Hungary 


Cholecystectomy is an established successful operation which provides 
total relief of presurgical symptoms in up to 85 per cent of patients. 
About 5 per cent of patients after cholecystectomy experience severe 
episodes of upper abdominal pain. These so called postcholecystectomy 
syndromes may be due to biliary strictures, retained billary calculi, cystic 
duct stump syndrome, stenosis or dyskinesis of the sphincter of Oddi. 
Postcholecystectomy symptoms caused by cystic stump and. gallbladder 
remnant had been described early this century. During recent years laparo- 
scopic cholecystectomy became popular but we have not found in the lit- 
erature the mention of either that it could cause cystic duct stump syn- 
drome or it could be used for its treatment. During the last 8 years in 10 
o patients we found gallbladder remnants or cystic duct stumps causing 
< their symptoms. Among the 10 patients 3 had laparoscopic and 7 classic 
= cholecystectomy. After incomplete cholecystectomy we usually find that 
_ the cystic duct stamp and the Calot triangle embedded in inflamed scar 
tissue. For this reason the surgical risk is too high with laparoscopic 
surgery to reoperate for these pathological changes. In all 10 cases the 
pathological cystic duct stump and gallbladder remnants were removed 
using 34cm single microlaparotomry incisions. The postoperative stay of 
these patients were uneventful and they were discharged home 2-3 days 
after surgery. 


Microlaparotomy cholecystectomy in the treatment of Mirizzi’s 
syndrome 


LI Rozsos Moritz Kaposi Medical Center, I Department of 
Surgery, Tallian Gy. u. 20-34, 7400 Kaposvár, Hungary 


An impacted gallstone in the cystic duct with subsequent inflammation 
and edema resulting in extrinsic compression of common bile or hepatic 
duct with jaundice is known as Mirizzi’s syndrome. The Mirizzi’s syn- 
drome presents a difficult surgical challenge because the dense adhesions 
and edematous inflammatory tissue cause distortion of the normal 
anatomy in Calot’s triangle, leading to a great risk of bile duct injury. 
Therefore, a controversial issue the surgical strategy for the treatment of 
Mirizzi's syndrome since the introduction of laparoscopic cholecystec- 
tomy. The present study was undertaken to elucidate the applicability of 
microlaparotomy cholecystectomy (MLC) in the management of Mirizzi's 
syndrome. Between December 1990 and December 1997 we operated on 
18 patients for Mirizzi’s syndrome with micro and minilaparotomy. In 16 
of these patients had type I of Mirizzi’s syndrome, the remaining 2 had 
type H of this syndrome. In 15 of these patients the gallbladder was 
removed using 3~4cm single microlaparotomy incisions. In the remaining 
3 patients using 3-Sem, 8em as well as Zem long incisions for the 


removal of the gallbladder, and placement a distal T tube because of 


stenosis of the common hepatic duct, suture repair of the choledochal 
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detect as well as choledochoplasty. In the early stages, presenfed within 
seven days of the acute edema does not make MLC more difficult, In 14 
of these patients the MLC were done within seven days of the onset of 
the obstructive cholecystitis. The postoperative stay of these patients were 
uneventful and they were discharged home 3 days after surgery. 


Surgery of the benign biliary strictures 


A. Simsek, M. Yakut, N. Kaymakcioglu, A. Tan, M. Bülbül, 
S. Çetiner and D. Şen Gülhane Military Medical Academy, Gen. 
Surg, Dept., Etlik, 06018 Ankara, Turkey 


Although there have been great developments at diagnosis and treatment 
of biliary system surgery, benign biliary strictures are still important clini- 
cal problem. Twelve patients with biliary strictures were studied retro- 
spectively for their diagnosis and treatment. All patients previously under: 
went biliary surgery and had high blood alkaline phosphatase levels. PTC 
and ERCP were gold standards for diagnosis of stricture site. Ten patients 
were diagnosed with the low level (Bismuth Grade I-H) and two of them 
high level (Bismuth Grade IH-IV} strictures. Three of twelve patients 
were transferred after the laparoscopic bile duct injury. Eight patients had 
excellent surgical outcome in a [5-month follow-up period. Roux-en-¥ 
hepaticojejunostomy and/or choledochojejunostomy are the best surgical 
procedures for treatment of benign bile duct injuries in our experience. 


Preoperative ultrasound to predict technical difficulties of 
conventional cholecystectomy 


H. Uncu, 1. Yorulmaz, Y. Aker, Y. Kaya, A. Sakarya and 
C. Ciftdogan Celal Bayar Universitesi Hastanesi, Genel 
Cerrahi A.D., 45010 Manisa, Turkey 


Ultrasonography is a safe, cheap, casy and most frequently used non-inva- 
sive radiological examination for the diagnosis of gallbladder disease. 
This study was designed to investigate the success of preoperative ultra- 
sonography to predict technical difficulties of conventional open cholecys- 
tectomy. 

Twenty-seven patients participated in this study on whom were per- 
formed open cholecystectomy operations. Patients who were hospitalized 
with the diagnosis of cholelithiasis were examinaed by ultrasound again 
the day before cholecystectomy. The morphology, view (distented, con- 
tracted). size. volume and wall thickness of gallbladder, number and sizes 
of calculi and presence of cholesterolosis, polyps in gallbladder, diameter 
of common bile duct, presence of pericholecystic fluid collection, appear- 
ance of the intrahepatic ducts, pancreas and liver were investigated. After 
the conventional cholecystectomy operations, the degree of difficulties 
was determined postoperatively using visual analogue scale (VAS, 0-10). 
The scoring was used for intraperitoneal and gallbladder adhesions, dis- 
sections of cystic artery. cystic duct and gallbladder bed. Bleeding dura- 
tion of operation, using of drain and presence of complication were noted. 

Gallbladder volume, number of calculi and presence of cholesterolosis 
were significantly associated with operative difficulties (Students ¢ 
P<0-05). The other parameters are not seen as a predictor of operative 
difficulties. Although preoperative ultrasound can be useful, it is not 
enough to predict technical difficulties of conventional cholecystectomy. 


Malignant biliary tract jaundice 


A. Vaquez-Prado, E. Montalva and E. Artigues Service of 
General and Digestive Surgery, Valencia University General 
Hospital, Valencia, Spain 


Aim: After lithiasis, tumours are the most common surgically managed 
processes of the biliary tract. In this sense, gallbladder carcinoma pre- 
dominates (80 per cent), followed by tumours of the biliary tree (10 per 
cent) and Vater’s ampulla (10 per cent). Malignant jaundice is the most 
common presentation of such processes. We report our experience with 
this entity over a 6-year period. 





Biliary Tract 


Materials and methods: A total of 79 patients suffered malignant jaun- 
dice in the period between January 1991 and December 1996. The three 
most frequent underlying tumours were gallbladder lesions, extra- and 
intrahepatic biliary tree neoplasms and tumours affecting Vater’s ampulla. 
mortality are evaluated. 

Results; There were 47 females and 32 males (mean age 72-8 years, 
range 36-86). Routine investigations (ultrasound, computed tomography, 
endoscopie retrograde cholangio-pancreatography and transparietohepatic 
puncture) established the diagnosis in 69 per cent of cases. The diagnosis 
was established at laparotomy in 26 per cent of cases, and by histopatho- 
logical study in 5 per cent, Extrahepatic biliary tract cholangiocarcinoma 
was the most common lesion (48-1 per cent), followed by gallbladder 
tumours (29-1 per cent) and neoplasms of Vaters ampulla (18-9 per cent): 
cholangio-carcinoraas were the least frequent (3-9 per cent). A total of 44 
patients were operated upon (55-6 per cent). There were 12 exploratory 
laparotomies. A total of 17 biliary stents were placed, and 8 external bil- 
iary bypasses were made via transparietohepatic puncture -~ 5 being 
definitive. There was no treatment in 14 cases (17-7 per cent), Immediate 
mortality was 34.) per cent (=27). There were no cholangitis episodes 
alter placing autoexpanding stents. 

Conclusion: Biliary tract tumours have a poor prognosis due to late diag- 
nosis. rapid progression and near-lying tissue infiltration. Surgery does not 
tend to be curative: hence alternative, effective and scantly aggressive pal- 
lative measures should be evaluated. 


Clinical, laboratory, operative differences in patients with 
malignant and benign biliary tract obstructions 


N, Yuksek, N.A. Kama, T. Coskun, M. Doganay. E. Reis and 
E. Kesici Ankara Numune Hospital, 4th Department of Surgery, 
Ankara, Turkey 


Aim: Biliary tract obstruction is an important and common clinical condi- 
gon which usually demands surgical rehef The cause of obstruction 
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determines outcome of patients. We conducted this study to clarify 
whether malignant and benign biliary tract obstructions have different 
effects on clinical, laboratory and operative factors. 

Patients and methods: Thirty-six clinical, laboratory and operative 
parameters were analysed in 107 patients. There were 52 females and 55 
males, with a mean age of 60 (ranged 24-87) years. The cause of 
obstruction was common bile duct stone (r=65) and malignancy (762). 
All patients in this study had surgical relief of jaundice. Those patients 
who did not undergo surgical biliary drainage were not included in this 
study {stone extraction by ERCP in 14 patients, laparotomy and/or 
biopsy in 7 patients with malignancy). The factors evaluated im these 
patients were: age. sex, weight loss, diabetus mellitus, previous surgery, 
history of smoking, concomitant medical disease. fever. Murphy's sign, 
clinical evidence of cholangitis, preoperative hospitalization time, preop- 
erative ERCP, positive cultures. pre- and postoperative blood transfu- 
sions, preoperative oral intake, pre and postoperative total parenteral 
nutriton, operation time, postoperative complications, postoperative mor 
tality. postoperative antibiotic usage, postoperative drainage time, pre and 
postoperative nasogastric tube drainage time, haematocrit, haemoglobulin, 
white blood count, platelet. blood urea nitrogen, creatinine, albumin, 
bilirubin, serum glutamic oxaloacetic (SGOT) and pyruvate (SGPT) 
transaminases and alkaline phosphatase. The chi-square test was used for 
statistical analysis. 

Results: Those patients with malignant obstruction were found to have 
significantly high rates of weight loss, history of smoking, preoperative 
ERCP, high levels of SGOT. SGPT and bilirubin: pre- and postoperative 
blood transfusions, pre and postoperative total parenteral nutrition, postop- 
eralve complications and mortality statistically. Additionally those 
patients had longer operation, pre- and postoperative nasogastric tube 
drainage and postoperative drainage time. The rates of high creatinine 
levels and presence of Murphy's sign were found to be high in patients 
with benign obstruction. 

Conclusion: Patients with malign biliary tract obstruction have high rates 
of postoperative morbidity and mortality compared with patients with 
benign obstruction. This may be due to severe disturbance of hepatocellu- 
lar functions in these patients. Renal functions should be monitored care- 
fully in patients with benign billary tract obstruction. 


Br. J. Surg., Vol. 85, Suppl. 2, July 1998 





Liver 





ere 


Hepatic hydatid disease and therapeutic approach 


C. Akaoglu, A. Çökmez, E. Durak, A. Aslan, O. Berova and 

S. Deniz fzmir Atatürk Training Hospital, 1st Surgery, 

M. Kernal Cad No 129 Ablok, Daire 8, 35040 Bornova, izmire, 
Turkey 


Hepatic hydatid disease is one of the most important public health prob- 
lems in our country. There are many different types of surgical 
approaches for hydatid-disease of liver. We investigated 112 cases with 
hepatic hydatid disease treated surgically in our clinic for the last 10 
years. Eighty-one patients were female (72-3 per cent) and 31 patients 
were male (27-7 per cent). Seventy-seven per cent of cases were admitted 
with the complaint of abdominal pain, 13 per cent with abdominal disten- 
tion, 7 per cent with jaundice. 4-3 per cent with abdominal mass. 

Eighteen patients (16-07 per cent) had recurrence. The most commonly 
used radiological method to demonstrate the lesion was ultrasonography 
(80 per cent), In 67-85 per cent of cases right lobe was involved and the 
lesion side was left lobe in 26-78 per cent of cases and 5-35 per cent of 
cases was bilateral. 

In 112 patients 145 totally different cysts were found. Cysts were 
infected in 23 patients (20-50 per cent) and incorporated bile duct 
branches in 24 patients (21-42 per cent). The surgical approach was as 
shown below: 

We preterred intraflection for 35 patients, omentoplasty for 33 patients, 
cystotomy + drainage for 26 patients. capitonage for 18 patients, total cys- 
tectomy for 13 patients, hepatectomy for 2 patients and aspiration for | 
case. l 

Most common complication was bile fistula. It was seen 14 per cent of 
patients. The discharging period varied between 9 and 147 days. 
Generally. complications occurred after cystotomy and drainage proce- 
dures. The most common preferred technique was intraflection. Different 
methods were used according to location of the lesion and condition of 
the patient. Of the available options, drainage was useful depending on 
the location of the cysts and in infected cases. 


Comparison of different surgical methods performed for hepatic 
hydatid disease of the liver 


M.L. Akin, C. Erenoglu, E. Uncu, C. Basekim and A. Batkin 
GATA Haydarpasa Egitim Hastanesi, Genel Cerrahi Servisi, 
Kadikoy, 81327 Istanbul, Turkey 


Aim: Hydatid disease of the liver is highly prevalent in Mediterranean 
countries, in which the population live mostly in rural areas. Although the 
taking out of the cyst iself is rather easy, management of cystic cavity is 
usually very difficult. The outcome of surgical methods used in manage- 
ment of cystic cavity with or without drainage in patients with hepatic 
hydatid disease was evaluated. 

Materials and methods: Three hundred and forty consecutive patients 
who admitted to Department of General Surgery between 1988 and 1996 
with hepatic hydatid disease were reviewed retrospectively. In the first 
group surgical methods without drainage such as cystectomy (7=11)}, capi- 
tonnage (r=55), omentoplasty (n=91) and capitonnage + omentoplasty 
Gr=33). in the second group surgery with drainage such as external 
drainage (n=74), internal drainage (n=7), and combined methods (n=21) 
were applied. Role of symptoms and physical findings. types of surgical 
management, complication rate, hospitalization period, mortality and 
recurrence rates were evaluated, 

Results: Complication rate, average hospitalization period, recurrence and 
mortality rates were 12-5 per cent, 9-5 days, 9-9 per cent and 0 per cent 
respectively in patients without drainage and 63-7 per cent, 26-5 days, 12-7 
per cent and 0-9 per cent respectively in patients with drainage. The com- 
plication rate and hospitalization period in the group with drainage was 
significantly higher (P<0-001) than those of the group without drainage. 
Conclusions: It is concluded that surgical treatment of hydatid disease of 
the liver without drainage decreases postoperative complication rate and 
average hospitalization’ period. Either drainage or non-drainage of cystic 
cavity has no effect on recurrence. 
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Pyogenic liver abscess in the elderly 


J.A. Alvarez Pérez, R.F. Baldonedo Cernuda, J.J. González 
Gonzalez, J.I. Jorge Barreiro and L. Sanz Alvarez Dept. of 
Surgery, San Agustin & Central Hospitals, Univ. of Oviedo, 
Camino de Heras, 4, 33400 Avilés, Spain 


Aim: To present our experience in pyogenic liver abscess (PLA) in the 
elderly to try to analyse the clinical. diagnostic and therapeutic behaviour 
in this type of patient. 

Materials and methods: From January 1985 to December 1995, 67 
patients with PLA were treated in our units. These patients have been 
divided into two groups: under 6] years (32 cases) and over 60 years (35 
cases). The mean age was 41-2+12-6 years and 7346-7 years, respectively. 
Clinical features, associated diseases, laboratory test, imaging and micro- 
biological findings, modality of treatment, associated surgery, morbidity 
and mortality were retrospectively assessed and compared in both groups. 
Statistical analysis was done by the xy” test for qualitative data and 
Student's t-test for quantitative data. Significance was taken at P<0-05, 
Results: The pathogenesis of PLA by direct extension from an inflamma- 
tory process in adjacent structures was found most frequently in the 
elderly (7/32 (21-8 per cent) vs 17/35 (48-5 per cent), P=0-02]. In the 
same way, multiple abscesses appeared mainly in the elderly [5/32 (15-6 
per cent) vs 13/35 (37-1 per cent), P=0-04]. Between the two groups there 
were no significant statistical difference referred to sex, symptoms and 
signs, APACHE IL score, associated diseases, laboratory findings, size and 
location of the lesion, microbiologic data, method of treatment (antibiotics 
alone, percutaneous drainage, surgical drainage), associated surgery, mor- 
bidity and mortality. 

Conclusions: 

1. The pathogenic factor mainly in the elderly was an infection by direct 
spread. 

2. There was no significant difference in the clinical and biological 
behaviour in the elderly with respect to younger patients. 

3. Multiple abscesses were more frequently found in the elderly. 

4. Neither in morbidity nor in mortality were there significant differences 
between the two groups of patients so age is not a risk factor in patients 
with this condition. 


Hydatic disease of the liver: report of 304 cases 


A.A. Balik. M. Basoglu, D. Oren, Y. Polat, S.S. Atamanalp, 
M.N. Akçay and F., Çelebi Atatiirk University School of 
Medicine, Department of General Surgery, 25070 Yenisehir 
Erzurum, Turkey 


Aim: To investigate the management of the patients with hepatic hydatic 
disease retrospectively. 

Patients and methods: Three hundred and four patients with hepatic 
hydatosis were operated between 198] and 1996. 

Results: Cysts were found in the right lobe in 238 patients, in the left 
lobe in 41 patients and bilateral in 25 patients. Forty-five patients had 
multiple hepatic and 18 had co-existing cysts in spleen, pancreas, adrenal 
gland. mesocolon, over, retroperitoneum, and abdominal wall. The diame- 
ters of the cysts were smaller than Scm in 13-5-10cm in 106 and larger 
than 10cm in 185 patients. There were infected cysts in 35 patients. The 
most frequent symptoms were upper abdominal pain and tenderness, 
fever, and less frequent jaundice and pruritis. Three patients were admit- 
ted with acute abdomen due to cyst perforation. Surgical procedures were 
partial cystectomy and drainage in 122, capitonage in 95, omentoplasty in 
40, cyst excision in 22, segmentectomy in 10, and cysteenterostomy in 10 
patients. Co-existent cysts were treated by splenectomy, oophorectomy 
and cyst excision. Ten patients with partial cystectomy and drainage 
developed chronic biliary fistula. No recurrence was seen in follow-up 
lasting from 3 months to 6 years. Povidone iodine, 20 per cent hypertonic 
saline solution and 95 per cent ethanol were used as scolosidal agents. 
Four patients died of unrelated causes. 

Conclusion: Management of hydatic disease of the liver with capitonage, 
omentoplasty, cyst excision, segmentectomy, and cystoenterostomy are 
superior to tube drainage. 
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Liver resections for primary hepatocellular carcinoma 


F. Berrevoet, S. De Laere, R. Troisi, M. Hautekeete*, H. Van 
Vherberghe, U.J. Hesse, P. Pattyn and B. de Hemptinne Dept of 
Surgery, *Dept. of Gasto-enterology, University Hospital, De 
Pintelaan 185. 9000 Gent, Belgium 


Hepatocellular carcinoma (HCC) is one of the most common malignancies 
worldwide with a poor prognosis and a high recurrence rate. Aim of this 
study was to review our results in 14 patients resected for HCC in the last 
$ years. 

Methods: From 1992 to 1997 J4 patients underwent partial liver resec- 
gion for primary HCC. There were 8 male and 6 female patients with a 
mean age of 68 years (range 30 to 73 years) Underlying cirrhosis was 
present in 9 of i4 patients. Tumour staging was assessed by ultrasonog- 
raphy. CT-scan and preoperative angiography. Three patients were stage 
I. five were I; 4 were IH and 2 were IVa. HCC was single in 10 patients 
and multiple in 4 and the mean size was 5-S44-2cm. Types of resection 
were: right hepatectomy in 3 patients, left hepatectomy in 5, bisegmen- 
dectomy in 2. | segmentectomy, 2 subsegmentectomies and | atypical 
resecuon. Nine patients were pre-operalively treated by chemo-emboliza- 
gion (TAR). Synchronous metastasis was observed in 4 patients at time of 
surgery, and surgery was not curative in 2. Median follow-up was 24 
months, 

Results: Post-operative complications occurred in 3 patients: 2 cases of 
liver fadure (14 per cent) and | pneumonia (7 per cent) with a total mor- 
bidity rate of 2} per cent. Recurrence in the liver was noticed in 4 
patients with underlying liver cirrhosis (28 per cent} Mean ume between 
surgery and HCC recurrence was 166 days (range 58 to 275 days). No 
peri-operative mortality was seen and overall mortality rate ts 14 per cent. 
Two patients died within the first year because of local tumour recur- 
rence. Overall patient survival and disease-free survival is 81 per cent and 
74 per cent at | year respectively. 

Conclusions: Despite a total low morbidity rate, HCC recurrence is still 
high especially in cirrhotic patients with a considerable risk of postoper- 
ative ver failure. The incidence of distant metastasis is rather low in 
our experience. We think that liver resection can be proposed as therapy 
of choice in selected patients with good liver function and localized 
HCC Adequate pre-operative evaluation is mandatory {to improve 
results, 


middle hepatic veins 


Z. Biejat, P. Biafek and J.A. Polanski 3rd Department of 
Surgery. Warsaw Medical School, Stepinska 19/25, 00-739 
Warszawa, Poland 


Aim: Authors present the case of two stage operation im metastatic 
tumour from renal cell carcinoma located in segments 4 and & of the 
liver. 

Case: Thirty-eight year old female patient was admitted to our department 
wih Som liver tumour 5 years after left nephrectomy, CT scans and 
power Doppler ultrasound have shown possible invasion of right and mid- 
dle hepatic veins. With total liver volume of 1902 cm’, the volume of seg- 
mens 2 and 3 was insufficient to perform extended right hepatectomy 
with adequate tumour free margin. 

Instead, night portal vein ligation and hepatoduodenal ligament lym- 
ohadeneciomy was performed. She underwent this procedure on 7th 
February 1997. There was as extrahepatic malignancy. Postoperative 
course was complicated with massive night pleural effusion. In succes- 
sive spiral CT scans performed 4 and 8 weeks after portal vein ligation 
‘otal liver volume did not change significantly (1933cm >) but the vol- 
ume of planned remnant liver segments 2 and 3 was estimated as insul- 
ciem. 

We estimated this volume as satisfied and safe in I} postoperative 
week, On 29th April the patient underwent right extended hepatectomy 
without any complications in postoperative period. Total volume of 
resected liver was 1120cm* with approximately 750cm? of remmant tis- 
suc. Twelve weeks after secondary operation segment [+2+3 volume 





Poster Presentanons 


reached 1200cm° and is stable up to last CT control performed on 19th 
December 1997. The patient has shown no signs of liver insufficiency or 
recurrence after both procedures. 

Conclusion: In the well differentiating neoplasms there is time to wait 
long enough until the regeneration of unligated lobe will be satisfactory 
prior to hepatic resection. 


Therapeutic strategy in the treatment of liver abscess: our 
experience 


T. Ceragioh, A. Mariom, A. Luechest and C. De Nisco 
Dipartimento di Chirurgia Generale, Universita degli Studi di 
Pisa, Via Rama, 67, 560125 Pisa, Italy 


The last 10 years we have treated 44 patients with liver abscess. Inmially 
we have examined the general symptomatic conditions (APACHE?) the 
ultrasonography lesion characteristics. and the presumed aetiology. 

The first therapeutic approach consisted in specific antibiotic therapy 
associated with execution of percutaneous ultrasound-guided drainage, We 
have valued, successively, aetiology, drainage capacity and change of 
clinical symptoms examining biochemical and clinic parameters (fever. 
septic condition). 

These parameters valued every 12 hours have been correlated with per- 
cutaneous drainage success. Only five patients needed another therapeutic 
approach (chemotherapy with intraportal catheter) or surgery by laparo- 
tomy. There were no deaths, 


Correction of hypersplenism on liver cirrhosis patients 


S.N. Chooklin and K.L Boulanov* Department of Surgery, 
Medical University. Pekerska 69, 290010 Lviv. Ukraine and 
“Institute of Clinical and Experimental Surgery, AMS Ukraine, 
Kiev, Ukraine 


Syndrome of the secondary hypersplenism is the serious complicauien 
of the portal hypertension on fiver cirrhosis. One hundred and twenty- 
five patients with liver cirrhosis were studied. The moderate cytopenia 
in the peripheral blood was marked in 41 and significant ~ in 84 
patents. Gastroesophageal varices were noted in [OR patients, 53 
patients had a bleeding in anamnesis, the refractory ascHes = in SO, the 
clinical evidences of the chronic portosystemic encephalopathy were 
presem in 29 patients. Splenectomy was performed in 45 patients. The 
universal influence of splenectomy on the hypersplenism course was 
observed. However, several complications due to the immunocompeten- 
tive organ removing, sharply limit the indices to the splenectomy. At 
the present ume, splenectomy is performed only in patients with the 
splenogentc liver cirrhosis (Child-Pugh A). where the autoaggressive 
funcuion of the spleen was confirmed. The syndrome of hypersplenism 
did not often accompany this condition. At the last ume, the emboliza- 
tion of the A. lienalis was applied as the alternative to the splenectomy. 
The embolization of the A. lienalis was performed in 84 patients 
(Child-Pugh B - 45. C ~ 39). The embolization of the trunk type and 
combined distal parenchymatous was used. In the nearest period after 
intervention the normalization of leukocytes quantity and increase to 
the subnormal value of the platelet number in the peripheral blood was 
observed. The number of erythrocytes and content of hemoglobin 
essentially did not change. The axis length of the Hen reliable 
decreased, the clinical evidences of the secondary hypersplenism were 
absent. In the remote period in most patients the moderate asymp- 
tomatic cytopema in the peripheral blood was noted. moreover the 
platelet number, on the whole, stayed stable, and a leukocytes quantity 
was decreased. The recurrence of the secondary hypersplenism was 
revealed in the various terms after operation in 10 patients. In 6 
patients it was determined by the recanalization of A. lienalis after 
truncular proximal embolization. formation of collaterals to the spleen 
by the left gastrica (2), gastroduodenalis and gastricoepiploica (1) and 
pancreatic (1) branches. Recanalization was successfully performed in 8 
CAUSES. 
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Blunt liver trauma: retrospective analysis of 25 cases 


R. Dalla Valle, G. Campanella and §. Contini Istituto di Clinica 
Chirurgica Generale e dei Trapianti d’Organo, University of 
Parma, Via Gramsci 14, 43100 Parma, Italy 


Aim: Blunt liver trauma has increased strikingly in the last years, mainly 
in young patients. Although diagnostic tools and therapeutic solutions are 
improved, mortality is sull high. We analyse retrospectively twenty-five 
patients with blunt liver trauma observed in our unit in the years 
1990-96. 

Materials and methods: US and abdominal CT scans were performed 
only in 17 hemodynamically stable patients. Eight patients were submit- 
ted immediately to surgery. with deep hypotension. Surgery was neces- 
sary im 14 of 25 patients (56 per cent) to control bleeding with suture, 
debridement or resection. Multiple organ lesions were present in 68 per 
cent. i 

Results: Sensibility of US and CT scan was respectively 88 per cent 
and 100 per cent. None of the II patients treated conservatively died 
but the overall mortality was 3/25 (12 per cent). all with associated 
lesions. Uncontrolled haemorrhage (one) and multiple organ failure 
(two) were the causes of death. These three patients were submitted to 
surgery being deeply hypotensive. The total surgical mortality was 21-4 
per cent (3/14) but raised to 37-5 per cent (3/8) considering only 
patients operated in a shock state. Postoperative morbidity was 21] per 
cent and in one patient a liver transplant was necessary for a severe 
postoperative liver failure. 

Conclusions: A conservative approach is possible if the patient is 
haemodynamically stable, mainly for the reliability of US and CT scan 
allowing accurate monitoring: about half of the patients could be treated 
in this way. Associated lesions and deep hypotension before surgery 
carry a poor prognosis, with a death rate of almost 40 per cent. When it 


p 


was possible to stabilize the vital signs before surgery, mortality was 


nil. 


Is subtotal cystopericystectomy a safe procedure to treat 
hydatidic cysts? 


M. Penabad Gonzalez, A. Serrano Minguillón, M. Bafieres López, 
F.J. López Rebollo, J. Lizán Lagos, J.J. Bienzobas Resa and 

J.M. Gil Del Val Obispo Polanco General Hospital, av. Ruiz 
darabos 5, 44002 Teruel, Spain 


Hepatic infestation of E. granulosus is a disease extended through the 
whole world. Nowadays the only efficient treatment is surgery. AH the 
proposed techniques can be divided in conservative or radical procedures. 
Objective: To analyse the morbidity and mortality of subtotal cystoperi- 
cystectomy {SCP} ~ 

Material and methods: In the last 10 years 69 patients with 81 hydatidic 
cysts have been operated on. Mean age 45 years (range 16-82). Thirty- 
two cysts had a clear, sterile content. Forty contained bile and 9 were 
infected. In all cases punction-aspiration of the cyst was performed, injec- 
tion of hypertonic saline solution (20 per cent) followed by resection of 
the emergent adventicia, silk suture of the biliar communications and 
external drainage (12 latex, 57 silicone). 

Cholangiography was performed in 35 patients, being necessary a 
choledocotomy in 7 cases, Cholecystectomy was done in 19 cases. All 
the patients were treated with antibiotics for a period of 5 days mini- 
mum. : 

Results: Mortality 1/69 due to traumatic rupture of the cyst in a 87 year 
old patient. Morbidity: 3 biliary fistulas over 7 days resolved after endo- 
scopic papillotomy. 7 intrabdominal abscesses in patients with latex 
drainages. In 6 times the abscess were treated by CT guided punction. 
Only | patient required open surgery to treat the abscess. Culture results 
were: 4 Streptococcus, 3 Staphilococcus aureus. Eleven patients had basal 
pneumonia. Mean stay. 7-2 days (5-21). 

Conclusions: 

1. SCP is an easy and safe procedure to treat hepatic hydatidic cysts. 

2. Close system drainage and antibiotics are necessary to avoid infection 
of the residual cavity. - 
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Partial pericystectomy vs capitonage in large hepatic 
echinococcus cysts 


A. Krasniqi, D. Limani, R. Jashari, M. Maxhuni and R. Binishi 
Medical Faculty, University of Prishtina, Kosova 


Aim: The aim of this study was to present our experience in the surgical 
treatment of large hepatic echinococcus cysts. As large cysts were consid- 
ered those which involved more than three liver segments and had com- 
munications with biliary tract. 

Patients and methods: In a 10 year period (1981-1990) 130 patients 
with hydatid cysts surgically were treated: 64 (49-2 per cent) of them had 
large cysts. Cyst daughters in common bile duct and choledochus were 
found in 22 (34-5 per cent) of patients with large ones. Female/male ratio 
was 38 (50-6 per cent) to 26 (47-2 per cent). 

Three methods of treatment were used: 1) cystectomy followed by 
capitonage of cavity {12 patients), 2) cystectomy with total pericystec- 
tomy and omentoplication (30 patients), and 3) cystectomy followed by 
partial pericystectomy, cholecystectomy. exploratory choledochotomy 
(removal of eventually cysts daughters), T-drainage with intraoperative 
cholangiography, and omentoplication (22 patients). Saline solution was 
injected through T tube to identify biliary openings on the cavity surface. 
and after that smaller openings were carefully sutured, whereas the 
eroded larger ducts were continually sutured using 5-0 polyglactin 910 
(Vicryl). 

Results: The perioperative mortality rate was zero. After the analyses and 
five years ultrasonography follow up of each patient we recorded 13 post- 
operational biliocutaneal fistulas, one retention of cyst daughter in com- 
mon bile duct and two recidivation of hepatic cysts. In the groups of 
patients treated with methods 2 and 3 it was no recidivation nor retention 
of cysts in biliary tract. The patients treated with second method had 
longer hospital stay (22-6 days in average). 

Conclusions: These results suggest that in the treatment of large hepatic 
echinococcus cysts (where total pericystectomy is infeasible) the second 
method had better outcome and it provides better possibilities for early 
postoperative follow up. 


Indications and results of the oesophageal stapled transsection 
for bleeding varices 


S. Malinger, T. KoScifski and M. Drews IHI Department of 
Surgery, University School of Medicine, Poznati, Poland 


The first choice treatment for haemorrhage from ruptured oesophageal! 
varices is endoscopic injection sclerotherapy. Surgical treatment however 
may be indicated for recurrent bleeding or inefficient variceal obliteration. 
This study was performed to assess the efficiency of stapler transsection 
of the oesophagus to stem the haemorrhage. 

Patients and methods: Between 1988 and 1996, 28 patients (aged from 
32 to 70 years) have been operated on. Hepatic cirrhosis was the main 
cause of variceal appearing. Child’s hepatic failure evaluation showed 
stage A in 12 patients and stage B in 16 patients. Emergency indications 
for the surgical treatment were present in 5 patients, selective indications 
— in 23 patients. 

The operative technique: Consisted of introduction of a stapler device 
(ILS) by a gastrotomy to the subdiaphragmatical part of the oesophagus. —- 
The band was tied around the oesophageal wall upon opened stapler 
working head. Firing of the device formed a double layer end-to-end — 
anastomosis transsecting and ligating the submucosal varices. When the 
vagal trunks could not be saved a pyloromytomy was performed. 7 
Results: There were 4 important rebleedings and 2 anastomotic leaks | 
postoperatively. Five patients died, 3 of them were operated on in emer- 
gency for massive haemorrhage. After one year 11 variceal relapses were 
observed. 

Conclusions: 

|. The surgical treatment should be reserved only for inefficient endo- 
scopic control of life-threatening haemorrhage. 

2. The great advantage of stapler transsection of the oesophagus is rela- 
tive simplicity of use and minor risk of complications. 

3. One about 50 per cent of the patients treated by this method remain 
free of varices one year after the operation. 
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Technique of interstitial laser therapy (ILP) in our experience 


Gy. Orgován, F. Tauzin, G.C. Kovács, B. Bakity and 
Z, Zaborszky Surgical Department, Central Military Hospital, 
Róbert Karoly krt. 44, Budapest H-1134, Hungary 


Locally destroying of colorectal metastases of the liver is an accepted 


method by ILP. The most promising ILP results are in the treatment of 


liver metastases, if they are smaller than 3cm. 

Phe main problem with this method is to monitor tissue changes in real 
ume. and ultrasonography was found to be a little help in this respect. 
The thermal effects are detectable by high-speed magnetic resonance 
imaging (MRI) sequences. It can be used to monitor laser-induced tissue 
changes during therapy, but it is very expensive. 

CT. ultrasound or laparoscopic techniques were used to localize the 
tumours. 19G needles were inserted into the tumour, and through the nee- 
dle was passed a thin cylindrical diffuser optical fibre. The tumour was 
heated using low power laser light (2W) for different time from a 
Na: y AG or diode laser, dependant on the tumour size. 

New method in human application is thermography to control the ther- 
mal effect in real time mode. 

With optimal technique. ILP may in the future become a practical. 
nunimally invasive treatment option for patients with colorectal metas- 
tases of the liver. 


Hepatic resection for benign and malignant liver tumours: 
experience with 121 consecutive patients 


M, Pardela, M. Wylezol, W.K. Karez, M. Lemieszewski and 

M. Dróżdż 2nd Departmment of General and Vascular Surgery, 
Silesian University School of Medicine, ul. M. Curie-Sktodowskiej 
10, 41-800 Zabrze, Poland 


We performed retrospective analysis of 121 consecutive patients under- 
went partial liver resection in our department between 1985 and 1997. 
There were 79 (65-3 per cent) patients with primary tumours: 44 (55-7 
per cent) benign and 35 (44-3 per cent) malignant. Metastatic tumours 
were diagnosed in the remaining 42 (34-7 per cent) cases: 9 (21-4 per 
cent) synchronic with primary tumour and in 33 (78-6 per cent) cases 
metachronic. Following resections were performed: segmentectomy in 
29 (23-9 per cent) cases, bisegmentectomy in 34 (28-1 per cent), Iriseg- 
mentectomy in 12 (9-9 per cent), hemihepatectomy in 14 (11-6 per cent) 
and fon-anatomic resections in 32 (26-5 per cent) cases. The benign 
group consisted of hemangiomas 19 (43-2 per cent), inflammatory 
tumours 14 (31-8 per cent), cysts II (25 per cent). There were no deaths 
in postoperative period in patients with benign tumours. We observed: 
pneumonia in 6 (13-64 per cent), subphrenic abscess in 3 (6-81 per 
cent), wound infection in 3 (6-81 per cent), biliary fistula in 2 (4-54 per 
cent) cases. The main reason of metastases was colorectal cancer 71-43 
per cent (n=30) then gastric cancer 14-29 per cent (n=6), biliary duct 
cancer 7-14 per cent (n=3), ovarian cancer 4-76 per cent (n=2), idiopatic 
2-38 per cent (n=l). The mortality rate in the group of 77 patients with 
malignancy was 10-4 per cent (8 patients). Postoperative complications 
rales were as follows: pneumonia 14-28 per cent (n=11), wound infec- 
tions 9-09 per cent (n=9), biliary fistula 6-49 per cent in = 5), sub- 
phrenic abscess 6-49 per cent (n=5), acute liver insufficiency 5-19 per 
cem Ge=4). Hepatic resection can be a routine procedure in all cases of 
liver tumours. Intensive care is needed mostly in patients with malig- 
nancy. 


Complex treatment for liver metastases of colorectal cancer 


A. Petri, L Zöllei and Á. Balogh Department of Surgery, Albert 
Szent-Györgyi Medical University, 6701 Szeged, P.O.B. 464, 
Hungary 


Aim: Colorectal cancer is the second frequent cause of death — behind the 
liver cirrhosis ~ among the gastrointestinal disorders in Hungary. About 
25 per cent of the patients have liver metastases at the time of detection 
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of their colorectal tumour and about at 50 per cent of them have det 
liver metastases during the course of their disease. Whereas about 
patients died every year as a consequence of colorectal cancer the nu 
of those whose liver metastases have not been treated neither with su 
nor with chemotherapy is very high. We accomplished a retrospe 
analysis among patients with liver metastases of colorectal cancer h; 
been treated with different methods. 

Materials and methods: From January 1982 to December 199¢ 
patients had been treated for metastatic colorectal carcinoma. There 
43 men and 52 women, the mean age being 55-69 years. ranged 
25-79 years, Primary colorectal cancers had all been resected. 85 pa 
could be classified at the time of the primary resection as Duke's € 
in 10 cases the stage was unknown, We performed in 37 cases a maj 
Ii cases a minor liver resection, in 11 cases an arteria hepatica can 
uon, in 7 other cases a vena portae cannula have been simultane 
implanted for cytostatic therapy. Portal triad occlusion was used in . 
the cases. If the tumour because of its extent or multiplicity could n 
removed we implanted in 31 patients an arteria hepatica, in 6 patie 
vena umbilicalis cannula for cytostatic therapy. In 8 cases could on 
made on exploration. The patients received in the postoperative peri 
FU and Doxorubicin for cytostatic therapy in every six weeks. 
Results: There were no intraoperative deaths in this series. Postopet 
mortality rate was 3-16 per cent. The mean survival was after majo 
minor surgery 41-4 (P<0-005) and 25-69 (P=0-0715) months. wh 
after implantation arteria hepatica and vena umbilicalis cannula 
[2-84 and 7-2 month. The mean survival after exploration was onl 
month, 

Conclusions: We have the opinion. that only an aggressive surgery 
use Of adjuvant chemotherapy should prolong the survival of patients 
ing liver metastasis of colorectal cancer. 


Hepatic hydatic cysts: managment with percutaneous draina; 


Y. Polat, A.A. Balik, D. Oren, M. Başoğlu, S.S. Atamanalp, 
M.N. Akçay and I. Yildirgan  Atatiirk University School of 
Medicine, Department of General Surgery, 25070 Yenisehir 
Erzurum, Turkey 


Aim: To investigate the results of percutaneous drainage of hydatid | 
of the liver prospectively. 

Patients and methods: One hundred and one patients, with 120 c 
were treated with percutaneous drainage between October 1994 
December 1997. 

Results: Of the cysts. 89 were in the right lobe and 31 were in the 
lobe. Thirty-one patients had been operated for hydatic disease previo: 
All cysts had anechoic or hypoechoic unilocular sonographic appears 
The mean dimension of the cysts was 7-5+2-Jem ( range 3~10-4cem). 
patients received oral 10mg/kg albendasole perioperatively. After as 
tion of the cysts under sonographic guidance, they were irrigated wit 
per cent ethanol. The amount of cyst fluid aspirated and irrigation solt 
used were 220+75cc and 175242 cc, respectively. Four patients devel 
febrile fever and 3 patients urticaria. The mean hospital stay was 2-1] 
(range 1-4) days. Patients were followed up 6-39 months. Serial s 
graphic examinations revealed heterogen echos in cyst cavity (pse 
tumour). Maximal cyst diameter decreased from 7-5+2-.9cm to 3241- 
(P<0-001). 

Conclusion: Management of most hydatid cysts of the liver is poss 
with combination drug therapy and percutaneous drainage, 


Our surgical experiences about the hepatic metastases of 
colorectal tumours 


I. Takacs, J. Boni, A. Vágvölgyi, Cs. András and P. Sápy 2m 
Department of Surgery and *3rd Department of Internal 
Medicine, University Medical School of Debrecen, Hungary, 
Móricz Zigsmond. krt, 22, Debrecen 4004, Hungary 


Aim: Authors evaluate the results of the surgical treatment in case of 1 
24 patients underwent liver resection because of hepatic metastase: 
colorectal tumours. 
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Patients and methods: Between 1992 and 1997 authors performed liver 
resection on 24 patients because of the metastasis of colorectal tumour 
(16 male. 8 female, mean age: 57-6 (32-76). Simultaneous resection of 
the colon with simultaneous liver operation were performed in 1! cases. 
in [3 cases hepatic resections were performed at a different time on 
average 5-9 (1-12) menths after the resection of the colorectal tumour. 
Hepatic metastasis was known at time of the primary operation in 4 
cases of them. The surgical method were the following: 6 atypical resec- 
tions, 7 resections of one hepatic segment, 5 resections of two hepatic 
segments, 4 hemihepatectomies, 2 lobectomies. In 7 cases multiplex 
metastasectomy was performed, The average size of the removed tumour 
was 5-8 (2-18) cm. 

Results: There were no mortality in the early postoperative period. 
Complications were the following: fever (2 patients), transitional elevation 
of the hepatic enzymes (2 patients), pleuropneumonia (2 patients), TIA (1 
patient). There were no surgical complications. 

Conclusions: According to our results authors think that the removal of 
hepatic metastases simultaneously with the removal of the colorectal 
tumours can be chosen for the elective surgery in cases when the general 
state of patient allows it. In the case of elder age. other accompanying 
diseases removing the colon tumour and its liver metastasis is preferable 
at a different time. 


Ultrasound guided aspiration biopsy of focal liver lesions 


Z. Tarjan. T. Winterniiz*, B. Jaray**, G. Tóth, H. Galgdezy and 
Z. Vigvary Dept. of Radiology, */st Dept. of Surgery, **/st 
Dept. of Pathology, Semmelweis Medical University, Ulloi ut 
7S/a, 1082 Budapest, Hungary 


Aim: To evalue the diagnostic value of Ultrasound Guided Percutaneous 
Fine Needle Biopsy (US-FNAB) in diagnosing focal liver lesions. 
Materials and methods: During the last 6 years 552 US-FNABs were 
performed in patients with suspected neoplastic involvement of the liver 
with 22-gauge Chiba needles, mostly with ‘free hand’ technique. 
Results: Sufficient material for cytological analysis was obtained in 93 
per cent of the cases. The biopsies confirmed malignancy in 39-3 per 
cent, including 14 per cent primary hepatocellular carcinoma. Nine per 
cent of the cases was suspected of malignancy and in 29-7 per cent 
benign lesions were diagnosed. Two hundred and thirty-three cases were 
confirmed histologically and with other follow up methods. The sensi- 
tivity rate was 91 per cent, the specificity 100 per cent. There was not 
any false positive diagnosis and no noteworthy complications were 
observed, 

Conclusion: US-FNAB is a highly reliable, safe, inexpensive diagnostic 
procedure. Based on our experiences we advise US-FNAB as a routine, 
first level tool for the diagnosis of focal liver diseases. 


Current strategy in the management of hepatic injury 


K. Van Renterghem, C. Remue, U.J. Hesse, P. Pattyn and 
B. de Hemptinne Dept. of Surgery, University Hospital Gent, 
De Pintelaan 185, 9000 Gent, Belgium 


The presence or suspicion of hepatic injury has traditionally been an indi- 
cation for surgical exploration. On the other hand, non-operative manage- 
ment is nowadays considered the treatment modality of choice in over 50 
per cent of patients with blunt hepatic injuries. The following report anal- 
yses retrospectively our experience over the past 5 years. 

Patients and methods: The charts of all patients with liver injuries 
admitted to our hospital during the past 5 years were reviewed. 
Information collected includes age, sex, mechanism of injury, associated 
injuries, treatment, complications and outcome. Diagnosis was suspected 
or proven by either peritoneal lavage or CAT-scan. 

Results: Forty patients (m/f: 30/10), with a mean age of 32-7 years, were 
treated for hepatic injury. Traffic accident was the mechanism of injury 
in 33 patients, fall of a height in 3. blunt injury in 3 and penetrating 
trauma in | patient. Diagnosis was made by peritoneal lavage in 14 
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patients, by CAT-scan in 24 and on clinical examination in 2. Isolated 
liver injury was present in only 4 patients. Twenty-two patients under- 
went laparotomy (12 simple haemostasis, 6 packing, 3 partial hepatec- 
tomy, | total hepatectomy awaiting transplantation). In 13 of the 22 
operated patients, diagnosis was suspected by peritoneal lavage only. 
Nine of these patients had associated intra-abdominal lesions that made 
laparotomy mandatory (6 spleen, | kidney, 2 intestinal). Two patients 
developed a biliary leak. one was treated by endoscopic stenting. Five 
patients died (22-7 per cent), Mean ICU stay was 12 days. Eighteen 
patients were treated conservatively. Diagnosis was confirmed by CAT- 
scan in all of these patients. Four patients had associated intra-abdominal 
lesions (2 spleen, 2 kidney). One patient developed a haemangioma. No 
patient died. Mean ICU stay was seven days. 

Conclusion: In this series surgery remains the cornerstone in therapy of 
blunt-abdominal trauma with acceptable morbidity and mortality. 
Packing is the surgical procedure of choice, while resection and total 
hepatectomy awaiting transplantation is associated with high mortality. 
The additional endoscopic stenting of biliary fistula facilitates the post- 
operative course. 


Surgical treatment of the echinecoccus cyst in the liver 
(1991-1997) 


G. Varga, I. Takacs and P. Sapy 2nd Department of Surgery, 
University Medical School of Debrecen, Móricz Zs. krt. 22, 4004 
Debrecen, Hungary 


Aim: The aim of this study was to obtain more data about the surgical 
treatment of echimococcus cysts in the liver, The commonly used tech- 
niques are pericystectomy, enucleation, anatomical or atypical resec- 
tion. 

Material and methods: Thirty patients (19 female and 11 male) with 
liver echinococcus cyst underwent surgical operation between January 
199] and December 1997. Solitaer cyst was removed in 20 cases, 
duplex cyst in 6 cases. Echinoceccus cyst of the liver was resected by a 
thoracolaparotomy following cystectomy of the left liver lobe of the 
lung in one patient. The average size of the cysts was 10cm (5—15cm). 
Marsupialization was chosen in | case with secondary abscess formation 
in the cyst. six years ago. We performed single segment resection in 8 
cases, double segment resection in 5 cases, three segment were removed 
in 3 cases. Atypical resection was achieved in 2 cases, pericystectomy in 
5 cases, and enucleation in 5 cases. Hemihepatectomy was necessary in 
I case. 

Results: One patient died in cardiac failure. Seroma developed in one 
case. All patients were free of symptoms during their follow-up. 
Conclusion: Enucleation or anatomical segment resection of the liver 
proved to be the best method. We obtained very good experiences with 
application of the ultrasound dissector. 


Benign hepatic tumours: analysis of 19 cases 


L. Vlad*, M. Grigorescu**, S. Cotul***, P, Szima*, 

R. Vasilescu* and R. Henegar *Clinic of Surgery No. 3, str. 
lasilor, 29, 3400 Cluj-Napoca, Romania, **Clinic of Internal 
Medicine No. 3, and ***Department of Nuclear Medicine, 
University of Medicine, Cluj, Romania 


Among 93 patients operated in the period Ist January 1992-30th 
November 1997 for primary liver tumours, we found 19 benign hepatic 
tumours (48 per cent): 15 hemangiomas, | adenoma, 2 hamartoma and |! 
focal nodular hyperplasia. Hepatic hemangioma was the most frequent in 
our series (16 per cent), in 4 cases being located to one segment, in 5 
cases extended to 3 segments, 1 case to right lobe and in 5 cases to the 
lett lobe. The preoperative diagnosis was based on the hyperechoic pattern 
at the ultrasonography and the intense peripheral enhancement after the 
administration of contrast agent bolus, as well on HPI (hepatic perfusion 
index} by means of hepatic scintigraphy. The clinical examination found a 





palpable hepatic mass only in 5 cases ~ giant hemangioma occurred in | 
case (in this case the surgical exploration demonstrated the definitive 
diagnosis}. The laparotomy was done in all cases: in 10 cases we per- 
formed only the exploration and biopsy, in 3 cases left lobectomy, in | 
case left hepatectomy and in | case the resection of the quadrant lobe. All 
patiems with hemangioma had a good postoperative outcome. without 
complications. 

One patient presented hepatic adenoma. In this case because the intra- 
tumoural bleeding. the preoperative diagnosis suggested cavernous heman- 
gioma. The operation consisted in segmentectomy of the segment IV. the 
final diagnosis has been demonstrated by the histologic examination of 
the resected parenchyma. 

The hepatic hamartoma was found in two cases, both being operated 
(hepatic excision ~ | case and left lobectomy ~ | case) and the diagnosis 
was made after the histologic examination of the resected specimen. One 
patient with focal nodular hyperplasia was cured by segmentectomy (seg- 
ment Vi) and the postoperative histologic examination pointed the type of 
the tumour, 

In conclusion the heterogeneous appearance of these tumours require 
surgical exploration and biopsy to avoid the confusion with various malig- 
nant hepatic lesions. Finally we discuss the various imaging patterns of 
the bemgn hepatic tumours. 
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Emergency hemihepatectomy and colon resection for septic 
shock due to diverticultis and hepatic abscess 


M. Wunsch, A. Wunsch and G. Otto Department of 
Transplantation Surgery, University of Mainz, Langenbeckstr. 1, 
D-55101 Mainz, Germany 


A 49-year-old woman was referred to us with the diagnosis of multiple 
abscesses involving the right liver lobe and severe septicaemia. inira- 
venous antibiotics and operative insertion of a drain tube into the right 
liver bad not prevented rapid deterioration to a critical condition. Upon 
arrival, the patient was intubated and depended on high doses of cate- 
cholamines to maintain adequate blood pressure readings, Emergency 
laparotomy revealed diverticulitis of the sigmoid colon with perforation as 
the cause of the disease. A right side hemthepatectomy and resection of 
the diseased colon segment were performed with an end colostomy and a 
Hartmann pouch. The patient could be weaned from the ventilator on the 
18th postoperative day. The course was complicated by infected pleural 
effusions and partial secondary healing of the skin incision. 

Conclusion: In this case, emergency hemihepatectomy favourably influ- 
enced the course of a septic shock syndrome due to multiple abscess for- 
mation in the right liver lobe and a perforation in the sigmoid colon. 
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Marginal ulcer: a series of 40 cases 


N. Akyürek, A. Bedirli, O. Yüksel, M. Kerek and Y. Arıtaş  Ercives 
University Medical Faculty, General Surgery, Kayseri, Turkey 


Aim: Marginal ulcers are among the most important problems complicat- 
ing ulcer surgery. Nowadays, except for the complications. arguments still 
persist about the treatment of marginal ulcers. 

Materials and method: In this article, 40 cases with marginal ulcers 
were examined retrospectively. The type of initial operation, the initial 
symptoms, the tools to establish the diagnosis, the localization of the ulcer 
and the treatment approaches were reviewed. 

Results: Thirty-one patients (77-5 per cent) were male and 9 (22-5 per 
cent) were female, all: having a mean age of 46-8 years (range: 20-74 
years). The imtial operations were gastrojejunostomy in 23, gastric resec- 
tion procedure in 12 and pyloroplasty and vagotomy in 5 of the patients. 
Twenty patients had come with perforation, 10 patients with bleeding and 
the remaming 10 patients with gastric stasis. Marginal ulcer was located 
on the line of anastomesis in 13 patients and distal to the anastomosis in 
3 patients. Four patients were urgently operated for haemorrhagic shock 
secondary to upper gastrointestinal bleeding. The remaining 20 patients 
had emergency operations for acute abdomen. The mean latency period 
for the appearance of marginal ulcers was 9-6 years (range: 8 months—25 
years}. Among the 16 patients with incomplete vagotomy. 2 underwent 
only complete vagotomy procedure, and among the remaining [4 patients. 
7 had primary repair procedure. 4 had transfix sutures, the remaining 3 
patients had antrectomy in addition to complete vagotomy procedure. 
Conclusion: As a result, incomplete vagotomy might be an important fac- 
tor for the development of marginal ulcers. Of the treatment options. we 
are in favour of resection procedures. 


Cancer of the stomach in the clinic of surgery at the present time 
and 25 years ago 


M. Gryszkiewicz, J. Wasiak, R. Markert and D. Sokotowski 
Clinic of General Surgery and Transplantology, Topciiskiego 22, 


90-153 Ladz, Poland 


Despite marked advancement in the development of diagnostic techniques, 

gastric cancer is stil! diagnosed too late. The aim of the study was com- 

parison of patients operated upon in the Clinic of Surgery at present (in the 

years 1992-97) and 25 years ago (in the years 1965-70). The number of 

patients operated for gastric cancer in these two periods of time was simi- 

lar (100 and 97 patients, respectively), with only a slight increase in their 

mean age. There was more than a twofold decrease in the number of pre- 

operative misdiagnoses (18 per cent vs 7 per cent) and in the number of 

patients who underwent only explorative laparotomy (35 vs J4 persons). 

The number of patients fit for resection procedures rose from 36 per cent 

to 69 per cent. A threefold rise in the number of radical gastric resections 

was noted, and this resulted from the widely used stapling techniques. 

Conclusions: 

1. The above comparison has shown the following: 

— a similar number of operated patients, 

~ a persistent high percentage of inoperable cases of gastric cancer and of 
palliative operations, 

- a threefold increase in the number of performed gastrectomies. 

2. The patients present themselves to the surgeon too fate despite the 

development of newly devised diagnostic techniques. 


A decline of scheduled gastric surgery? 


M. Gryszkiewicz, R. Markert. J. Wasiak and A. Waniek = Clinic 


153 Lodi, Poland 


introduction in the last decade of new antiulcerous drugs has brought 
about a tum in the treatment of chronic peptic ulcer disease which at 
present is being handed over to the care of the internists. There is an ever 
increasing number of patients with complications of chronic peptic ulcer. 
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in the years 1967~1974 - 373 patients (4-9 per cent of all operations) 
were operated for chronic peptic ulcer. Scheduled operations were per- 
formed in 61 per cent and emergency operations in 39 per cent. Median 
age of the operated patients was 45-5 years, 22 per cent were under 35 
years of age, and 4-3 per cent — over 70 years of age. 

In the years 1989-1996 ~ 259 patients were operated for gastric and 
duodenal ulcer (3-2 per cent of all operations). Sixty-four per cent of them 
were operated for haemorrhage and perforation, and 36 per cent ~ because 
of ineffective conservative therapy. Median age of the operated patients 
was 55-5 years, 13 per cent of them were under 35 years of age, and 2] 
per cent ~ over 70 years of age. 

Conclusions: 

|. A decrease in the percentage of patients operated for chronic peptic 
ulcer disease. 

2. An almost fivefold increase in the percentage of operated patients over 
70 years of age. 

3. An almost twofold decline of scheduled operations. 


Jejunal pouch after total gastrectomy 


C. Guerrera, A. Graziano, M.G. Minardi and R. Pistorio Dip. di 
Chirurgia Universita’ di Catania, Istituto di Chirurgia, Catania, 
ftaly 


The agastric syndrome afier total gastrectomy climecally determinates 
denutntion and ponderal waste which are always present in acute way is 
the postoperalory and then in chronic. 

These depend on malabsorption and/or quick transit (loss of protein, 
crealorrhoea, steatorrhoea) or by other (AA) by a drastic reduction of the 
caloric intake. In absence of neoplastic relapse, the caloric intake can 
depend by low alimentary capacity with early repletion, dysphagia. 
oesophagitis, and by alimentary fears. 

AA describe the surgical technique performed in six selected patients 
that had a Roux-en-Y esophagojejunostomy with Hunt-Rodino Pouch and 
the postoperative results by evaluation nutritional status. 

The use of mechanical staplers is very useful. The pouch must not be 
longer than 16-I8cm to avoid too big dilatation with food residue. 
However the anastomotic tract from oesophagus to the end of loop must 
be not less than 40cm. 

Patients were studied by nutritional habits (number of meals, and post- 
prandial disturbances}, and by clinical, laboratory, instrumental follow-up: 
such as protein loss, Vit B2 hoematic concentration and intestinal 
absorption (Shilling test}, xilosurta 24/h, steatorrhoea, glucose tolerance, 
endoscopy. rx-graphic transit, and emptying time of Pouch by sequential 
scintigraphy with Tc99, 

Results: a) Chronic malabsorption persist in 100 per cent with loss of 
350-400 Keal/die with stool. b) Normal body weight occurred only in four 
patients (waste inf. 10 per cent). c) Very good protection against biliary 
reflux, dumping and postprandial disturbances. d} Good reservoir function 
with gradual food release, the emptying time is like a normal stomach 
(70-807) if not occurs a bigger dilatation of Pouch (one case). 
Conclusions: The increased nutritional capacity does not always mean # 
greater food intake (maximum 2000-2200 Kal/day), no more a satisfactory 
physical recovery. The method only satisfies partially the aims however it 
is a Safety intervention recommended only for patients having long Ife 
expectation, 


Application of the Japanese approach to gastric cancer 
treatment: does it improve our results? 


A. Gutiérrez, A. Lopez, M. Diez, A. Martin, J.M. Mugiierza, 

J. Escribano and J. Granell Hospital Universitario Principe de 
Asturias, Universidad de Alcalá de Henares, Servicio de Cirugia 
General, Ctra, Aleald-Meco s/n.. 28805 Madrid, Spain 


Aim: The differences between survival rates in the Western and Eastern 
countries for gastric cancer have been explained often because a different 
biological behaviour. Other reasons have also been argued: a better stag- 
ing system, and a more systematic and aggressive surgical technique, in 
contrast to a rather pessimistic and nihilistic attitude with this tumour, 
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common among many western well trained surgeons. The mm of this 
study is to present our results, after applying the Japanese approach to 
gastic cancer m our hospital. 

Methods: From March 1988 to December 1997, 190 gastric cancer 
patients have been operated in our department. Classification, staging and 
meatment were performed according to the rules of the Japanese Society 
for Research of Gastric Cancer (RSGC) Kaplan-Meier method was 
apphed to survival analysis. 

Results: The antrum was the most frequent tumoral location 44 per cent 
(85/190). Early gastric cancer was diagnosed m 25 cases (13 2 per cent). 
Patients distribution per stages was: I: 29 (15 per cent), I. 13 (6 per 
cent), MI: 61 (32 per cent) and IV 87 (45 per cent) Elective surgery was 
performed in 88 per cent (168) of the total number of cases. Total gas- 
trectomy was performed in 88 cases (46 per cent) and subtotal resection 
in 79 patients (41 per cent). D1 lymphadenectomy was associated in 66 
cases, D2 in 86 and D3 in 12. The procedure was defined as absolute 
curative in 72 cases (38 per cent), relative curatrve in 35 (18 per cent) and 
non-curative in 83 (44 per cent). Overall survival after a mean follow-up 
period of 57 months 1s 41 per cent After curative surgery tbe cumulative 
survival has been 62 per cent, and 5 per cent for non-curative procedures 
Conclusion: The Japanese approach to gastric cancer m our experience 
allows a better staging and prognostic defimtion of every case, based in 
clear, objective and realistic critena 


Has lymph node dissection for gastric cancer surgery a 
therapeutic significance? 


A. Gutiérrez, A. López, M. Diez, A. Martín, T. Ratia, 

J. Escribano and J. Granell Hospital Universitano Principe de 
Asturias, Universidad de Alcalá de Henares, Servicio de Cirugta 
General, Ctra. Alcald-Meco s/n., 28805 Madrid, Spain 


Aim: Although for Japanese authors, lymph node dissection has a definite 
therapeutic value, it hasn’t been until 1994 that western publications have 
appeared which show and improved survival with extensive dissechons vs 
standard Nevertheless this is sill a matter of controversy. The aim of this 
study is to evaluate in our pahents, studied according to the criteria of the 
Japanese Society for the Research in Gastric Cancer, whether an extended 
lymph node dissection (DVD) u associated with an improved survival, or 
only has contributed to improve staging and a more precise definition of 


prognosis 
Patients and methods: From March 1988 to December 1996, 190 
patients have been operated on for gasinc adenocarcinoma in our 


Research Society for the Stody of Gastric Cancer OSRGC) 

Results: The resection rate m our series is 88 per cent (168), with 76 per 
cent (145) presenting with advanced disease (stages IHY) Highty-cight 
total and 79 subtotal gastrectomues were performed. Lymph node dissection 
was: Dy in 4, Dy in 66, D. m 86, and Dy: m 12 paben respectively 
Postoperative lymph node mvolvement for resected tumours was. nO 63, 
nl: 45, 02. 37, 03. 23 petents. Surgery was defined as absolutely curative 
in 72 (37 per cent), relatively curative in 35 (18 per cent) and no curative 
m 83 (43 per cent). For pahents without lymph node mvolvement, overall 
probability of survival with D, dissection was 75 per cent vs 65 per cent for 
DD, (no sigmficanve). For patients with nl lymph node involvement, 
survival with D, was 0 per cent, being 63 per cent for DrD, (POI 
With n2 mvyolvement and D,—D,, overall survival was 22 per cent 
Conclusions: When there is no lymph node involvement, a more exten- 
sive lymph node dissection adds nothing in terms of survival, but when 
there is lymph node involvement, patients’ survival umproves with a more 
extensive dissection 


Different growth pattern in early gastric cancer-cause of 
different prognosis? 


N. Hennes, M. Aleksic, J. Lūtzeler and B. Ulnch Dept. of 
Surgery, Gerresheim Hospttal, Grdulinger Str. 120, 40625 
Dusseldorf, Germany 


Ahm: In 1983 Kodama in Japan descnbed different growth pettern in carly 
gastnc cancer (penetrating type A and B) and their influence on the prog- 
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nosis. In Europe, this clasmficaation is not applied regularly. Working up 
our patients suffering from early gastric cancer (EGC), we tried to find out 
about the infiuence of the different growth pattern on long-term survival. 
Material and methode: From October 1987 to March 1997, 43 patents 
suffering from early gastric cancer were operated m our department 
Twenty-two of these were found to have submucosa-ttype EGC which pre- 
sented in 13 cases as the more aggressive PEN A type, and in nine cases 
as tbe more benign PEN B 

Results: The histological investigation of the showed positive 
lymph nodes m two patents of the PEN A group (1XNI, LXN2) and in 
one patient of PEN B (N1). 

We could follow-up our patents between 6 and 121 months (mean. 51 
months). One patient of the PEN A group died in the 28th postoperatrve 
month tumour-related, another in the 76th postoperative month from 
myocardial infarction. One patient of the PEN B group died in the 41st 
postoperative month from his coronary heart disease 
Concinsion: Withm our small number of patents we could not prove that 
the PEN A type 1s more aggressive, Because of the umpressing pathomor- 
pbological differences, we consider it necessary to obtain the data of more 
patients and to follow them up for a longer period of ume 


Advanced gastric cancer: an emergency hospital experience 


G. Ionescu, S. Paan, $. Jianu, B. Gaspar, I. Lica, G. Jinescu and 
R. Dop Department of Surgery, Clinical Emergency Hospital, 
Calea Floreasca 8, 71406 Bucharest, Romania 


The study tes to establish a clmical and therapeauical attitude for 
advanced and complicated gastric cancer in an emergency hospital condi- 
a aae is a a e ieee yee eal ce 

Two hundred and forty-caght penents with miniommm IA Stage disease 
(Intemational TNBM -—- 1992) and hospitalized between 1992-1996 were 
retrospectively analysed. 

Complicated cases were noticed: 26-2 per cent (65) — haemorrhage, 6 4 
per cent (16) — perforation, 27 per cent (67) — stensomis 

Correlation between pomary and final diagnosis is discussed upper 
digestive endoscopy is mandatory (best results over CT-scan, ultrasono- 
graphy and conventional X-ray) 

Preferable surgical mterventons were tumour resections even palliatrve 
for advanced stages of disease. Postoperative complications had a low 
rate only 6-4 per cent (16) anastomotic leakage, in-hospital mortality. 68 
per ceat (17) 

Our data permitted us to conclude that advanced complicated gastric 
cancer could benefit aggressive surgery with acceptable results Rapid 
diagnosis m emergency conditions improved the mtuation. 


The effect of splenectomy on morbidity and survival following 
gastrectomy for gastric adenocarcinoma 


N.A. Kama, T. Coskun, A. Yazgan, E. Reis, M. Guler and 
E Kesici Ankara Numune Hospital, 4th Department of Surgery, 
Ankara, Turkey 


Aim: We invesigated the factors affecting the survival in the patients with 
gasinc adenocarcinoma who underwent gastrectomy and the impact of 
splenectomy on survival and postoperative infechous complications. 

Material and methods: One hundred and nme patients who underwent 
gasiectomy for gastric adenocarcmoma between 1991 and 1997 have been 
followed up for a mean of 40 months. Twenty-nine (27 per cent) pebents 
were female and 80 (73 per cent) patients were male, with on average age 
of 59-8 (range 29-87) yoars Seven patients were in stage I, 27 in stage II, 
50 in stage II, 25 m stage IV pathologically. Twenty-nine patients (27 
per cent) were node negative. Sixty-one patients (56 per cent) underwent 
total gastrectomy and 48 patients (44 per cent) underwent distal subtotal 
gastrectomy Of 109 patents, 44 (40 per cent) underwent splenectomy 
Chi-square test was used for statistical evaluation Survival curves were 


ceming age, pathologic TNM staging, curability of resection, Borrmann 
and Lauren classification. However, tumours were statistically larger 
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(<6em vs >6cem, Pct) 05) and more invasive in the splenectomy group. 
Postoperative mortality was 13-6 and 7-7 per cent in the patients who 
underwent gastrectomy with splenectomy and without splenectomy 
respectively (P>0-05), Eleven per cent of the patients developed infectious 
complications j in the splenectomy group (3 wound infection, | pneumonia. 
I anastomotic leakage) where as infectious complications were encoun- 
tered in 9 per cent of the patients without splenectomy (2 wound infec- 
tion, | pneumonia, 2 anastomatic leakage. | intra-abdominal abscess) 
(P>0-05), There was no difference between the survival times of the 
patients who underwent gastrectomy with curative intent with and without 
splenectomy respectively in the univariate analysis (mean 24 months vs 
32 months, P>Q-05). 

Conclusion: The results of this study have shown that postoperative mor- 
tality was high in the splenectomy group although this difference did not 
reach statistical significance. Splenectomy did not affect survival in this 
series, When the role of spleen on immune system is taken into consider- 
ation, it may be better to preserve the spleen unless it is directly invaded 
by the tumour. 


Mortality and risk factors in perforated gastroduodenal ulcers 


A. Kocillari, B. Elezi and E. Petrela University Hospital Centre 
‘Mother Teresa’ of Tirana, Dibra Str. 372, Tirana, Albania 


Recent data confirm that mortality for perforated gastroduodenal ulcers is 


high and decreases of it is difficult, because this is not dependent only of 


the methods of operations use for treatment. 

There are same risk factors present at the patients at the moment of 
operations responsible for high mortality. 

We have tried to determine this prognostic risk factors in 3605 patients 
who between | January 1965 and 31 December 1994 are treated for per- 
forated gastroduodenal ulcers at Hospital Center of our University, 
Military ‘Central Hospital and at six District Hospitals. There are 3495 
patients alive (mean years 4041-6) and [11 dead (mean years 6142-1) 
(3-07 per cent). Simple suture have been used at 94-3 per cent of patients. 
resection 3-16 per cent, truncal vagotomy 2-35 per cent and unoperated 
0-16 percent. 

This study based on statistical analysis, (chi square testing) showed the 
following range of risk factors responsible for mortality: 


- Age PS0-001 


~ Time from perforatien to surgery over 24 hours  P<000I 
~ Advanced peritonitis P<0-001 
~ Shock P<O-001 
~ Concomitant diseases PS0-00) 
- Concomitant haemorrhages P<0-001 
~ Ulcer localizations > P<0-001 
~ Ulcer history over 3 months PSO-001 


Gender | P<O-O8 


Autoexpandable stent as palliation of obstructive antral 
carcinoma 


C. López Montes, A. Ibarreta Marinelli, J.M. Martinez Romeo, 
J. Echarri Vazquez, E. Cebrian Tejero, J. Escudero, L. Torre 
Rábago, J.L. Veiga Martinez Severo Ochoa Hospital, Leganes, 
Madrid, Spain 


Autoexpandable stents- have previously been used in arterial, biliary, 
oesophageal and colonic stenosis. We introduce a new possibility of the 
procedure, such as palliation of a malignant, unresectable stenosis of the 
gastric outlet, 
Case report: Seventy-three year old male with extensive adenocarci- 
noma of the gastric antrum. At operation (19th July 1997), the tumour 
was extended to transverse mesocolon, mesenteric axis and pancreas. 
with implants over the great omentum. Thus, it was considered unre- 
sectable and the laparotomy limited to biopsies. The patient was admitted 
4 months later showing profuse vomiting and inability for oral feeding. 
On endoscopy the gastric antral malignant stenosis had become complete. 
preventing the passage of the gastroscope. Using a combined gastro- 
scopic and radiological aid in an ambulatory setting. an autoexpandable 
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stent was placed along the stenosis (12 December 1996), with immediate 
restoration of gastroduodenal transit as it was showed by the radiopaque 
contrast passage. The patient reassumed oral feeding Shours after the 
procedure, and was discharged in less than 24hours. In the first month 
the patient returned to normal oral feeding and had 7kg weight increase. 
Five months after the procedure the tumour had grown through the stent 
and restenosed the gastric outlet. A new autoexpandable stent was placed 
inside the first (12 July 1997) with resolution of the gastric obstruction. 
However, the patient died one week after due to massive mesenteric 
thrombosis. 

Discussion: The placement of an autoexpandable stent to palliate the 
unresectable malignant gastric obstruction provided 6 months of good 
quality of life survival. Other alternatives would have been gastro-enteros- 
tomy or feeding jejunostomy, Both procedures require surgical intervèn- 
lion. In the case of gastro-enterostomy the bulky antral mass would have 
forced a high placement of the anastomosis in the gastric wall, thus 
impairing gastric emptying. Feeding jejunostomy is psychologically bad 
tolerated by patients, and gastro-esophageal and saliva regurgitation are 
not prevented, 

Conclusion: The autoexpandable stent placed endoscopically is an excel- 
lent palliation for unresectable malignant stenosis of the gastric outlet. 
The procedure presents advantages over the surgical alternatives, as sim- 
pheity, avoidance of anaesthesia and laparotomy. ambulatory setting and 
excellent functional results. 


The correction of endotoxicosis at stages of treatment of children 
with acute pathology of abdomen 


V.Z. Moskalenko, 5.V. Vesely, A.A. Lositsky and A.M. Moiseev 
Clinic of Children’s Surgery, Donetsk State Medical University, 
Hjicha avenue 16, Donetsk 340003, Ukraine 


The purpose of the study was to optimise correction of endotoxicosis at 
various stages of treatment of children with acute abdominal illnesses. 
We investigated and compared the results of complex treatment of 40 
patients with generalized appendicular peritonitis (28). adhesion obstruc- 
tion (8) and intestinal intussusception (4). Twenty children received row- 
tine therapy at various stages of treatment. In a second group of 20 
patients, the preoperative preparation included a session of haemofiltra- 
tion of 1-5-2 times the volume. Concentration of markers of oxidative 
stress sharply rose in patients of the first group 3 hours after operation. 
corresponding to endotoxicosis TV degree. Dien conjugations reached 9-2 
standard units and above. malon dialdchide (MDA) ~ 14-0 memol/g of 
fibre: peroxide haemolysis of erythrocytes ~ 25-0 per cent; middle 
molecules ~ more than 0-430 standard units of optical density. In con- 
trast, in the second group 3 hours after operation the parameters of endo- 
toxicosis corresponded to H degree. Peroxide haemolysis of erythrocytes 
fell to 15-0 per cent and below, MDA-less than 10-0 mkmol/g of fibre: 
dien conjuation ~ was less than 4-4 standard units; middle molecules — 
less than 0-75 standard units of optical density. Postoperative complica- 
tions occurred in 12 patients of the first group (early obstruction, anasto- 
motie leakage. progressive peritonitis and intestinal fistula}, Postoperative 
complications were observed in 7 patients in the second group. There 
were no intestinal fistulas we conclude that haemosorption is a method of 
choice of preoperative preparation of patients with complicated severe 
abdominal pathology. Plasmapheresis ts a method of choice in the early 
postoperative period. Haemosorption and xenoperfusion are helpful in 
SOME Cases, 


Value of panendoscopy associated with laparoscopy in the 
detection of stomach cancer 


J. Rdes, M. Rudzki. K. Sosada, W. Zurawifski, K. Stempel and 
M. Martula JH Clinic of General Surgery, Silesian School of 
Medicine, Zeromskiego 7, 41-902 Bytom, Poland 


Lesions developing in submucous and muscular membrane of the stomach 
are extremely difficult to detect without the use of gastrofiberoscope with 
ultrasound detector. 





Stomach 


The mm of the present study 1s to estimate the diagnostic value of 
panendoscopy associated with laparoscopy in the detection of the lesions 
of stomach and duodenum wall, especially those srtuated in submucous 
and muscular membrane, which are not acceasible by means of conven- 
tional panendoscopy 
saga lige ra Ds fs agit oe tr 
Intraoperative panendoscopy was used. Stomach wall was examined first 
in the light of the fiberoscope and then of the laparoscope 

Examination was performed in 26 randomly chosen petients The front 
wall, major and minor curve of the stomach, and the front wall of the 
duodenum was observed Seven cases of gastric or duodenal erosions and 
two cases of post-ulcus scars were discovered. In the places where the 
lesions were located, the change in the intensity of penetrating light was 
observed It was noted that the vascular net 1s more abundant in the vicin 
ity of the lesions. The smallest lesion detected during the examination was 
2mm long. The examinanon together with video-recording and taking 
photos of the lesions lasted from 10 to 15 minutes There were oo conr 
plications connected with the examination recorded 

An associated panendoscopic and laparoscopic examınanon enables the 
assesment of the wall structure of the examined organ. Therefore it is 
possible to detect very small lemons, to estimate their range and take 
matenal for histopathological exammnation. 


Gastric stump cancer — a review of 21 cases 


M. Serralva, V Garrido, A. Ramalho, M. Oliveira, G. Santos, 
V. Veloso and C. Silva Department of Surgery, Clinica 
Oncológica II, Instituto Portugués de Oncologia, Centro do 
Porto, 4000 Porto, Portugal 


Alm: The gastric stump cancer is a pathologically rare entity that a malig- 
nant neoplasia appears in a stomach operated on with benign pathology 
This study was performed to identify the anatomo-clinical characteristics 
of this tumour and analysed the overall 5-year survival m these patients. 
Patients and methods: From January 1974 to December 1995, 1339 
patients with gastric cancer were operated on m our Institunion, of which 
21 (1-6 per cent) had gastric stump cancer All cases were analysed retro- 
spectively Results of the survival and latency analyses were displayed 
graphically using the life-table method. The mean survival was 13 months 
and the mean follow-up was 17 months (range 2-72 months), 

Results: Nineteen patients (90-5 per cent) were men and 2 (9 5 per cent) 
were women, with an average age of 63 848-8 years (range 50-79 years). 
The mean time of presenting complaints was 7-9+6-7 months and the most 
common complaints were epigastric pain and postprandial fullness (66 per 
cent) followed by anorexia/loss weight (38 per cent) and by 
vomiting/regurgitahon (28 per cent). The mean time between the firit 
surgery and the tumour development was 27-5 years (range 10-45 years) 
In 20 (95-2 per cent) patients, the diagnosis was performed with endo- 
scopic study and confirmed by biopsy. Curative resection (RO) was per- 
formed in 13 (62 per cent) patients, 2 (9-5 per cent) had pellianve surgery 
(Ri or R2) and 6 (28-5 per cent) bad exploratory Isperotomry or by-pass. 
Nine (42 8 per cent) tumours were macroscopically vegetative, 5 (23-8 per 
cent) ulceratrve and 3 (143 per cent) infiluative On the histological 
study, 3 (14-3 per cent) tumours were well differentiated (G1), 8 (38 per 
cent} moderately (G2) and 3 (14-3 per cent) poorly differentiated (G3). In 
TNM classificanon (UICC), 5 Q4 per cent) patients belonged to stage I, 
2 (10 per cent) to stage II, 5 (24 per cent) to stage IH and 9 (42 per cent) 
to stage IV Eight (38 per cent) patients were submitted to complementary 
treatment with chemotherapy. The curability rate was 62 per cent and the 
resectability tumour rate was 71 per cent Four (19 per cent) patents had 
postoperative complications (I intraabdominal abscess, 1 pulmonary infec- 
ton, | acute pancreatitis and 1 acute pencreatins with pulmonary infec- 
tion). The average length of hospital stay was 15 days. The overall 5-year 
survival rate was 33 per cent 

Conclusions: The gastric stump cancer is a neoplasia, which showed a 
male preponderance In our senes the mean time between the first gastric 
surgery aod the tumour development was 27:5 years These results sup- 
port the need of strict endoscopic follow-up of these patients 10-15 years 
after the first surgery and by this way identify the tumour in a precocious 
siage. 
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Risk factors for surgical treatment of gastric cancer with D2 
dissection, Turkish experience 


A.E. Unal, §. Atabekoglu, M. Bozer, K. Karadayı and S. Demurci 
Ankara University, Faculty of Medicine, Ibn-I Sina Hospital, 
Department of Surgical Oncology, Sthhrye, Ankara, Turkey 


Gasinc cancer is one of the most mportant problems m Turkey and will 
be the keadmg one m cancer deaths. The am of this report is to discuss 
the results and the msk factors that effect the morbidity and mortality rates 
in patents having D, dissection in Gastnc Cancer Study Group of Ankara 
University Faculty of Medicine, Surgical Oncology Department 

The results of 300 patients were discussed who underwent surgical 
treatment between January 1991 and December 1996. D} dissection was 
performed rounnely. Two hundred and thirty-five patents were treated 
with curative mtent and 65 were palliative. Median age was 62 (22-75), 
(59 per cent) 177 of 300 patients were male. 

Duration of operation, blood transfusion, age, type of gastric resection, 
pancreatectomy, splenectomy and other combined resectrons were evaluated 
by multivariate analysis. Hospital deaths were 7 per cent and overall com- 
plications were 28-2 per cent Age and anastomosis leakage was the most 
important, pancreatectomy was significant nak for hospital deaths Survival 
rates were tested by Kaplan—Meser test and 3-year survival rates were 65 
per cent. TNM Stage, lymphatic invasion, permeural mvasion, diameter of 
primary tumour, extension m grstuc wall, number of metasiabc lymph 
nodes and splenectomy were important nak factors for survival 

Although surgical treatment of gastnc cancer has shown increased rates 
of morbidity and mortality ın patients having D, resection, according to 
our experience extended lymph node dissection is more effective modality 
for local control and survival. 


Cancer of the stomach — does it still remain a diagnostic and 
surgical problem? 


J. Wasiak, R- Markert, M. Gryszkiewicz and Z. Muras Clinic of 
General Surgery and Transplantology, Kopcińskiego 22, 90-153 
Łódź, Poland 


Gastric cancer ranks among malignant tumours that are diagnosed too 
late The effectiveness of its treatment is still poor. In the present study an 
attempt has been made to find out about the cause of this situaton. The 
analysis was conducted of 12] panents, 74 males and 47 females aged 
from 32 to 83 years, upon for gastric cancer m the Clinic of 
Surgery in the years 1988-97 (1-1 per cent of all persons operated dunng 
this period of ume). Under 50 years of age were 10 per cent of them, and 
over 70 yr — 38 per cent. Their history length and preoperative symptoms 
were assessed The discussed |0-year space of time was divided into two 
5-year periods, and in each comparison was made between the diagnostic 
findmgs obtamed and the kinds of surgery performed. Age proportions of 
the operated persons were almost unchanged. In the years 1988-92 inop- 
erable gastmc cancer occurred in 44 per cent of cases, and in the years 
1993-97 ın 28 per cent of cases. An almost twofold increase in the num- 
ber of resection procedures (77 per cent to 48 per cent) was noted. 
Conclusions: 

| The diagnostic mvestigations in gastric cancer are performed too late 
despite the early appearance of the first 

2 In a considerable number of patients the disease runs an asymptomatic 
course. 

3. During the last 5 years a rise in the percentage of resection procedures 
among the pabents studied was observed. 


Results of surgical treatment in proximal and distal gastric 
cancer 


M. Wylezor and M. Pardela 2nd Department of General and 
Vascular Surgery, Silesian University School of Medicine, 


ul M. Cune-Sklodowskiej 10, 41-800 Zabrze, Poland 


A retrospective study was performed on 468 consecutive patients operated 
between [1985 and 1997 in our depertment with gastric cancer 
Comparison of material and results was done due to localization in prox- 
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imal (PPS) and distal (DPS) part of the stomach. There were 210 (44-9 
per cent) patients in PPS and 258 (55-1 per cent) in DPS group. in 
women localization was more often in distal part with significant differ- 
ence P<0-001 [PPS: aM=161 (76-7 per cent), nF=49 (23.3 per cent}: DPS: 
naM=159 (61-6 per cent), nF=99 (38-4 per cent)]. Patients in PPS were sig- 
nificantly younger than in DPS group — P<0005 (PPS-56(13): DPS- 
EED) 

Resections: PPS n=157 (74-8 per cent), DPS n=214 (82-9 per cent) 
P<Q-05, between them: curative: PPS n=52 (33-1 per cent), DPS n=96 
(448 per cent) P<0-0f. This difference was significantly accompanied 
with appearance of stage HIb and IV (WHO classification) in both groups: 
PPS n=161 (76-7 per cent) and DPS n=162 (62-8 per cent) (P<0-005). 
Early results: 37 (17-6 per cent) patients died in PPS and 28 (10-9 per 
cent) in DPS group (P<0-05). 5-year survival rate ~ among curative 
restrictions ~ in PPS group was 36-5 per cent and in DPS 53-1 per cent 
(P<0)-05). | 

Conclusions: Epidemiological differences and bad prognosis in PPS 
group suggest that new treatment protocols should be designed to include 
the location of the neoplasm. 


Palliative resection of cardia cancer with mechanical and 
manual reconstruction of digestive tract in our department 


M. Wylezot M. Pardela and W.K. Karcz 2nd Department of 
General and Vascular Surgery, Silesian University School of 
Medicine, ul. M. Curie-Sktodowskiej 10, 41-800 Zabrze, Poland 


We performed retrospective analysis of 105 consecutive patients with car- 
dia cancer underwent palliative resection in our department between 1985 
and 1997, Two groups of patients with different type of anastomosis 
sutures were compared: mechanical 78 (74-3 per cent) and manual 27 
(25-7 per cent). There were no significant differences in sex, age, duration 
of symptoms, weight loss, size of the tumour, neoplastic infiltration, 
metastases and in the histopathological examination. In the mechanical 
group all patients were operated by opening abdomen cavity. Mean dura- 
tion of operating procedure in this group was 230458 min (P<(-005), The 
most dangerous postoperative complication — anastomotic leakage was 
noted in 2 (2-56 per cent) patients. Mortality reach 11-5 per cent (n=9) in 
early postoperative period, death caused by pulmonary insufficiency was 
noted in 3 (3-84 per cent; P<0-05) cases. In the second group during the 
operation procedure have had to perform also thoracotomy in 15 (85-5 per 
cent) cases (P<0-001). The procedure was longer 290293 min (/*<f}-005), 
The main postoperative complication ~ anastomotic leakage was observed 
in 2 (7-4 per cent) cases. Mortality rate was on the level of 33-3 per cent 
(n=9) in early postoperative period and the pulmonary insufficiency 
deaths were more frequent 6 (22-2 per cent: P<0-05) patients. Mechanical 
staples should be used because of the shorter operation time and advan- 
tage of abdominal cardiectomy. We did not observe significant difference 
in anastomotic leakage between both groups of patients. 


Reliability of preoperative staging of gastric adenocarcinoma by 
imaging techniques 


A. Yazgan, N.A. Kama, T. Coskun, M. Doganay, E. Kesici and 
A.Z. Akat Ankara Numune Hospital, 4th Department of 
Surgery, Ankara, Turkey 


Aim: Ultrasonography (US) and computerized tomography (CT) are the 
most and frequently used imaging methods to determine the extent of gas- 
tric adenocarcinoma preoperatively. In this study the reliability of preop- 
erative staging with US and CT was assessed in the patients with gastric 
adenocarcinoma. 

Material and method: The difference between the preoperative and 
pathological staging were studied in 132 patients who underwent laparo- 
tomy for gastric adenocarcinoma between 1991-1997. Thirty-five patients 
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(27 per cent) were female and 97 (73 per cent) were male. Seven patients 
were in Stage 1, 27 in stage H, 50 in stage IH, 48 in stage IV pathologi- 
cally. Twenty-eight patients had peritoneal metastasis and 29 patients had 
liver metastasis, Statistical analysis was done by using chi-square test. 
Results: In preoperative evaluation, there were 32 patients in stage I, 59 
patients in stage I, 17 patients in stage IH and 24 patients in stage IV. 
However, in pathological evaluation there were 7 patients in stage I, 27 
patients in stage H., 50 patients in stage IH and 48 patients in stage IV. 
The patients were found to be understaged by clinical evaluation when 
compared with pathological assessment (P<0-0001). The sensitivity, speci- 
ficity and accuracy of US and CT were shown in Table 1. 


PARAAN AnTV EATARRA 
Peritoneal metastasis Liver metastasis 





US CI US CT 
Sensitivity & 15 77 76 
Specificity 100 106 95 100 
Accuracy 80 7 GS 93 


Teemana = 


Conclusion: These findings showed that patients were falsely understaged 
with preoperative staging probably because of the inaccuracy of US and 
CT in demonstrating peritoneal metastasis. 


The effect of resection type on mortality and morbidity in 
gastric adenocarcinoma 


A. Yazgan, N.A. Kama, E. Reis. U. Gozalan, M. Guler and 
A.Z. Akat Ankara Numune Hospital, 4th Department of 
Surgery, Ankara, Turkey 


Aim: In this study, we compared total gastrectomy (TG) with distal 
subtotal gastrectomy (DSG) concerning postoperative morbidity and mor- 
tality. 

Material and methods: Between 1991-1997, 61 patients underwent TG 
and 48 patients DSG because of gastric carcinoma. Mean follow-up time 
40 months. Twenty-nine (27 per cent) patients were female and 80 (73 
per cent) were male, with an average age of 59-8 years (range 29-87). In 
TG group. 2 patients were in stage 1, 15 in stage H. 29 in stage TH, 15 in 
stage IV, in DSG group, 5 patients were in stage f, 12 in stage IL 23 in 
stage HI and 10 in stage IV pathologically. Four patients in TG group and 
3 patients in DSG group underwent emergency laparotomy because of 
tumour perforation in three patients and tumour bleeding in four patients. 
In TG group Roux-en-Y oesophagojejunostomy, in DSG group Billroth II 
gastrojejunostomy reconstruction types were preferred. All anastomoses in 
both groups were performed manually. The tumour was in middle third in 
8 and lower third in 40 patients in DSG group and 19 in upper third, 28 
in middle third. 4 in lower third of the stomach in TG group. 
Splenectomy was performed in 40 patients in TG and in 4 patients in 
DSG group. Chi-square test was used for statistical evaluation. 

Results: There were no statistical difference between the groups concern- 
ing age, curability of operation, tumour differentiation, tumour size, 
pathologic TNM staging. The 4-year cumulative survival rates were 4 per 
cent and 3 per cent in TG and DSG groups respectively. The mean num- 
ber of removed lymph nodes was 12 in DSG group and 20 in TG groups 
(P<0-05). The mean number of metastatic lymph nodes was 5-2 in DSG 
group and 9 in TG group (P=0-09}. No statistical difference was found 
between DSG and TG groups concerning perioperative blood transfusion 
(46 per cent vs 58 per cent), anastomotic leakage (0 per cent vs 5 per 
cent) and postoperative mortality (6 per cent vs 13 per cent). 
Conclusions: Although postoperative complication and mortality rates 
were slightly higher in total gastrectomy group than in distal subtotal gas- 
trectomy group this difference did not reach statistical significance. The 
results of this study have revealed that TG can be performed with an 
acceptable mortality and morbidity rates when compared with DSG in the 
treatment of gastric adenocarcinoma. 
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Useful and useless diagnostic procedures in oesophageal cancer 


M. Aleksic, N. Hennes and B. UInch Dept. of Surgery, 
poe or Hospital, Grdulinger Str. 120, 40625 Düsseldorf, 


Aim: After confirming the diagnosis of oesophageal cancer by endoscopy 
and biopsy all further diagnostic measures are initiated to clarify general 
operability and surgical resectability in particular. 

The decision whether to introduce any neoadjuvant treatment and its 
follow-up examinations are based on preoperative staging procedures, too. 

Finally the surgical approach is chosen according to the localization 
and extension of the tumour established by those imaging techniques. 
Materials and methods: Analysing data of 150 patients with cancer of 
the esophagus who were treated in our depariment from January 1987 
unui April 1997 the validity of the various examinations are interpreted. 
Resuits: In 35 patients the tumour was not resected (resection rate: 77 per 
cent). This could be referred to additional informations obtained by tho- 


racic and abdominal CT-scan in only four cases, In total the results of 


CT-scuns lead to consequences for the further treatment in iS per cem 
(2.27130). 

Endoluminal ultrasound was performed im 60 patients since 1993, 
Compared to the postoperative histopathological classification the T-stage 
was correctly assessed in 50 per cent (2346: in 14 patients there was no 
histopathological matching available) whereas metastatic lymph node 
enlargement was detected in 65 per cent (27/46). 

in tumours of the proximal and middle third bronchoscopy was 
employed to rule out any infiltration of the tracheabrochial system which 
then was found in & patients out of 30 (24 per cent) who did not undergo 
resechion. 


If it was possthle to pass the tumour stenosis by endoscope, in 86 per 


cent (83/96) any additional diagnostic procedure did not intertere with the 
tresiment. 

Conclusion: Due to limited logistic and financial sources the routnous 
use of especially technical techniques for preoperative staging in 
oesophageal cancer should be reevaluated. 


Transhiatal oesophagectomy: management of intraoperative 
complications 


D. Chosidow, J.P. Marmuse. D. Amsellem, LH. Matllochaud, 
H. Johanet and G. Benhamou  Hépital Bichat-Claude Bernard, 
46 rue Henri Huchard, 75018 Paris, France 


Transhiatal Oesophagectomy (THO) intraoperative complications are rare 
but serious. The aim of this retrospective study is to assess the rate and 
the type of THE intraoperative complications os thoracotomy. 
Material and methods: From 1986 untl 19976. 270 THO were consecu- 
uveby performed either for carcinoma of the A agus (200), benign 
disease of the oesophagus (7=30), or for other disease Gze=40). The tech- 
nique includes constant opening of the pleura. therefore pneumothorax is 
Nol a complication, 

Results: Comphcations occurred in 5 cases 
two types: vascular (2) and tracheal (3). All 
diagnosed peroperalively. 

Vascular wounds were daen go in view of massive bleeding. In the 
first case it was venous bleeding. a right anterolateral thoracotomy was 
unmediately performed ee sulure and hemostasis of an azygos vein 
wound. In the second case bleeding was uncontrolled, haemodynamic fah- 
ure occurred. An immediate left anterior thoracotomy was performed. 
Bleeding came from an aortic branch wound which was immediately 
sulured allowing good hemostasis. 

Three tracheal lacerations occurred during blunt dissection. One. 
invojving the high membranous trachea was sutured through a partial 
upper sternal split. The second mvolved the membranous carina: THO 
was completed with retro sternal by-pass. Then, changing the selective 
ventilation to the left main bronchus, a night posiero lateral thoracotomy 
was performed and tracheal suture done. The third involved cervical tra- 
chea and was sutured through the cervical incision. Concerning tracheal 


(1-8 per cent) and were of 
of these complications were 





complications. two of them resulted from overinflated tracheal cuff and 
the third occurred after difficult intubation. In these three cases. postoper- 
ative aruficial ventilation was shorter (less than 48 hours) to avoid high 
pressure on the tracheal sutures. 

Among these 5 patients. one had postoperative pneumonia. No other 
complications occurred. None of these 5 patients died. 
Conclusion: Intraoperative complications occurring during THO are rare 
LR per cent) but serious. They require urgent management by thoracic 
approach, 

Therefore. solid experience in thoracic surgery is needed to perform 


THO safely. 


Oesophageal motility after modified Sugiura procedure 


F. Draczkowski, D. Zadrozny and M. Oledzki 7 Department of 
Surgery, Medical University of Gdansk, Debinki 7, 80-211 
Gdansk, Poland 


Aim: Evaluation of oesophageal motility im cirrhotic patients with 
esophageal varices subjected to modified Sugiura procedure. 

Material: Extensive gastro-esophageal devascularization and oesophageal 
transection is the method of choice in treatment of bleeding oesophageal 
varices after failure of sclerotherapy. It ensures control of variceal bleed- 
ing without loss of hepatic portal perfusion. Nevertheless such an exten- 
sive operation raises the question of its influence on oesophageal mouhty. 
It is also controversial how does acid reflux affect the varices and what 
role does it play in initializing variceal haemorrhage. Thirty-seven patients 
with hepatic cirrhosis and oesophageal varices were evaluated for gastro- 
oesophageal reflux and oesophageal motility disorders. Standard 24-hour 
pH-mevy, and combined 24-hour pH and manometry were used. 
Preoperative pH values confirmed reflux in 58 per cent of patients. They 
did not differ significantly after the operation, Twenty-four-hour mano- 
metry showed significant degree of peristaltic dysfunction, in the form of 
insufficient and ‘dropped’ peristaltic sequences. On the other hand. con- 
tractie acuon in the distal oesophagus showed proper manometrie values. 
All analysed parameters also did not differ significantly before and alter 
the operation. 

Conclusions: In our material gastro-cesophageal reflux occurred in 58 per 
cent of cirrhotic patients. Manometric measurements confirmed impaired 
motorie funcuion in cirrhouc patients with varices. The results did not dif- 
fer significantly after oesophageal transection, Data obtained from 24-hour 
pH-metry suggest. that the operation did not cause significant increase of 
G-E reflux. 


Palliation of inoperable oesophageal carcinoma treated by self- 
expanding stents 


A. Giiemes, M.A. De Gregorio, J.C. Salinas, J. Forcal, R. Sousa, 
F. Burdio, J. Fernandez and R. Lozano Departments of Surgery 
and Interventional Radiology, University Hospital Zaragoza. 
Avda, San Juán Bosco 15, 50010 Zaragoza, Spain 


Introduction: Less than 40 per cent of oesophageal carcinoma can be 
treated with conventional curative surgical procedures. Dysphagia is the 
main complaint of these patients, even in 20 per cent of curative surgi- 
cally resected patients. Endoscopic laser therapy (ELT) and self-expanding 
stents (SES) are used for palliation. ELT has the lowest rate of complica- 
ions but the dysphagia-free interval does not fast longer than for 4-6 
weeks. SES have been shown to be superior to conventional rigid plastic 
endoprostheses allowing a large self-expanding diameter and a rapid pal- 
lation of symptoms. 

Aim: To evaluate our experience in the treatment of inoperable 
oesophageal carcinoma using metallic self-expanding stents, 

Patients and methods: This is a retrospective study of the SES placed 
for palliation of malignant oesophageal strictures. Since J anuary “93 unti 
March °97, 80 SES were placed m 78 patients (mean age: 60-6 years, 
range: 34-85; 70 males and 3$ females). Inclusion criteria were: 1) Locally 
advanced disease: 2 2) Systemic disseminated disease (MI), 3) Poor general 
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conditions, and 4) Patients who rejected surgery. Covered stents 
(Wallstent, Gianturco-Rosch, Strecker) and non-covered stents (Strecker. 
Wallstent) were used. Twenty-two per cent of patients received neoadju- 
vant radiotherapy and 35 per cent chemotherapy plus radiotherapy. 
Dysphagia score was used for palliation criteria. patients were evaluated 
every month until death. 











Results: 

TTL LCN NT OL LTCC TNH NN LL CATT TAN EH OAD ASCE TEHRAN ARAARA 
Dysphagia score 0 i 2 3 4 
Pretreatment dysphagia (44 8-7 31-3 6i 
Posttreatment dysphagia (%) 64-6 AQ.4 5 


Data presented as percentage of patients. 


Fifty patients had oesophageal adenocarcinoma and 28 sqamous cell 
carcinoma. There were no differences in the palliation according to patho- 
logical findings or location of the stricture. 76-7 per cent had a stricture at 
the upper or medium oesophagus and 23-3 per cent at the lower oesopha- 
gus. 97-9 of the SES were successfully inserted but 6 per cent of them 
needed to be replaced. Six per cent had to be dilated with balloon 
catheter. Placement complications were bleeding (9-09 per cent), chest 
pain (29-2 per cent). Long term complications were recurrent dysphagia 
(35-4 per cent), migration (5.3 per cent), tumour ingrowth (46-4 per cent), 
tumour overgrowth (4 per cent), food-bolus impaction (7-7 per cent. 
Mean duration of hospitalizatrion, were 4941-2 days. Mean survival time 
were 123-5 days. 

Conclusions: SES can be used safely for dysphagia palliation in cases of 
unresectable esophageal carcinoma. 


Coated vs uncoated self expanding stents in the treatment of 
malignant oesophageal strictures 


A. Giiemes, M.A. De Gregorio, R. Sousa, J.C. Salinas, F. Burdfo, 
1. Torcal, J. Fernández and R. Lozano Departments of Surgery 
and Interventional Radiology, University Hospital Zaragoza, 
Avda. San Judn Bosco 15, 50010 Zaragoza, Spain 


Background: Esophageal obstruction due to cancer can produce debilitat- 
ing symptoms such as dysphagia and aspiration pneumonia. Obstruction 
could be caused by esophageal and bronchial tumours infiltrating medi- 
ustinum. Laser therapy is not always indicated in cases of extrinsic com- 
pression. requires repeated sessions and is not free of complications. 
Oesophageal prosthesis (SES) can easily relieve the symptoms allowing 
oral feeding for a long time. Uncoated self-expanding stents (USES) have 
been used for dysphagia palliation for a long time, but tumour ingrowth 
can prevent for a complete dysphagia relieve. Coated self expanding 
stents (CSES) were developed to avoid tumour growth inside the fumen 
allowing a longer symptom free interval. 

Aim: This is a comparative study between the USES and CSES in the pal- 
lative treatment of malignant oesophageal strictures. Retrospective study. 

Material and methods: Since January “93 until March “97, 101 SES 
were placed in 99 patients (mean age: 60-6 years, ranged: 34-85: 70 
males and 8 females). Inclusion criteria were: J} Locally advanced dis- 
ease: 2) Systemic disseminated disease (MIN, 3) Poor general conditions. 
and 4) Patients whe rejectes surgery. Covered stents (Wallstent. 
Gianturco-Rosch, Strecker) were used in 27 patients (27-2 per cent) and 
non-covered stents (Strecker, Wallstent) were used in 72 patients {72-7 
per cent). Al endoprostheses were deployed successfully in the desired 
location but two needed balloon dilation. Visick Dysphagia score was 
used for palliation criteria. Patients were evaluated every month until 
death. 

Results: 





Histological type Location 


Stent Adeno~ Bronchial Associated 
type Squamous carcinoma carcinoma Others Upper Middle Lower fistula 


merean a w aa E ANLA 








CSES 14 6 > & I> 49 5 16 
USES 42 ig; 2: 3yo a7 iR i 





Data presented as percentage of patients. 
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Eight patients in the USES groups had a complication (migration n=3, 
toracic pain n=}. bleeding n=2, obstruction n=2) and only one patient in 
the CSES group í (bleeding). ). Dysphagia improved in all but one patient in 
the CSES group and in all but 5 patients in the USES group, moderate 
dysphagia appeared in 2 patients in the CSES group and in 38 patients in 
the USES group. One patient died at the [4th postoperative day because 
of aorta-oesophagus fistula due to migration of the prostheses. 
Conclusion: Both CSES and USES are useful in the treatment of inoper- 
able malignant stenosis of the oesophagus. Both prostheses can be safely 
placed with a low rate of complications. CSES seem to be superior to 
USES in the long-term relief of dysphagia. 


The value of surgery in oesophageal perforations 


Gy. Lazar. T. Oláb*, V. Szendrényi**, K. Szentpáli and 

A. Balogh Department of Surgery, Albert Szent-Györgyi 
Medical University, 6701, PO Box 464, Szeged, *City Haspital af 
Szeged and **Dunaujvaros, Hungary 


Introduction: The aim of our study was to evaluate effectivity of the sur- 
gical treatment for oesophageal perforation caused by various incidents. 
Patients: Between 199] and 1996. 11 patients with perforation of the 
oesophagus were treated in the department. The mean age was 54 years 
(range 24-68), 4 patients were female. The perforation was located in the 
cervical part of the oesophagus in 5 cases, and in the thoracic part in-6 
cases. Blunt neck trauma in | case, foreign body and accidental intubation 
m 2 cases each had led to perforation of the cervical oesophagus: The 
aetiology of the intrathoracal oesophageal perforation was Boerhaave’s 
syndrome in 3 cases, iatrogenic in 2 cases, and Barret ulcer perforation in 
| case. 

Results: The treatment for cervical oesophageal perforation consisted of 
antibiotics, nasogastric tube or gastrostomy. total parenteal nutrition, and 
surgical suction drainage. All 5 cases recovered completely. In the cases 
of intrathoracal oesophageal perforation, within 24h of the onset, the sur- 
gical treatment was suction drainage and primary closure of the leakage 
with gastrostomy (3 patients). Three patients presented late (>24h after 
the incident). In these cases, the surgical treatment consisted of 
oesophagectomy, cervical oesophagostomy. mediastinal drainage and feed- 
ing gastrostomy. In spite of aggressive surgical treatment, one patient died 
due to mediastinitis and severe sepsis. In the remaining 2 cases, the ali- 
mentary tract was reconstructed with ileocolon. 

Conclusions: The prognosis of oesophageal perforation depends essen- 
tially on the perforation site and the time of diagnosis. Cervical 
oesophageal perforation responds well to surgical treatment. In intrathora- 
cal oesophageal perforations primary reconstruction is suggested only 
after an early diagnosis. After 24 hours of the onset resectional surgery 
has given good results for intrathoracic oesophageal perforation. 


Thorascopic assisted transhiatal oesophagectomy — new lamps 
for old? 


M.K. Lingam and G. Bell Department of Surgery, Invercivde 
Royal Inffirmary, Greenock, Scotland 


Surgical excision remains the best chance of long-term survival for 
patients with oesophageal carcinoma. The advent of minimal access 
surgery allows accuraie dissection and thorascopic mobilization of the 
oesophagus without the need for thoracotomy and its associated complica- 
lions. We report our experience of thorascopic-assisted transhiatal 
o¢sophagectomy (FATH) between December 1993 and June 1996, Forty- 
Iwo consecutive patients underwent TATH. Twelve patients required con- 
version to thoracotomy because of pulmonary adhesions. size of tumour, 
tracheal injuries or ventilation difficulties. The mean age of the patents 
was 63-7 (45-80) years. The stricture length was between 3—1] cm in the 
TATH and 5—i2cm in the conversion group. Average total operation lime 
wis 308 minutes (235-400) in the TATH. thoracoscopic dissection taking 
83 minutes (50-120). One death occurred in each group. The mean post- 
operative hospital stay was l4 days in both groups. The | and 2 year sur- 
vival rates were 71 per cent (30 of 42) and 60 per cent (25 of 42) respec- 
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tively. The results of TATH are very similar to those of conventional 
surgery. We propose that TATH may offer an advantage in terms of visu- 
alization of mediastinal structures during dissection, thus minimizing oper- 
ative complications. 


Pulmonary complications following transhiatal oesophagectomy 
in patients with severe chronic obstructive pulmonary disease 


LH. Maillochaud. J.P. Marmuse, D. Chosidow and G. Benhamou 
Hôpital Bichat-Claude Bernard, 46 rue Henri Huchard, 75018 
Paris, France 


Transhiatal esophagectomy (THE; was proposed in order to reduce the 
incidence and the severity of postoperative pulmonary complications (PC). 
Certain surgical teams reserved THE for patients who are unsuitable for a 
transthoracic oesophagectomy. notably when there coexists a severe 
chronic obstructive pulmonary disease. The aim of this study ts to assess 
this approach by evaluating the influence of preoperative pulmonary func- 
Gon on the pulmonary morbidity and mortality following THE. 

Material and methods: From 1986 to 1994, 136 THE were consecutively 
performed for carcinoma of oesophagus. There was HII men and 25 
women with a mean age of 60 years (range 36 to 91). The patients were 
divided into two groups: those with a forced expiratory volume in one 
second (FEV) lower than 60 per cent of the theoretical value (=19), indi- 
cating severe chrome obstructive pulmonary disease and those with a FEV 
higher than 60 per cent of the theoretical value Gv=117). A major PC was 
defined as requiring imal assisted ventilation higher of more than 
48 hours or requiring endotracheal remtubation for a respiratory failure. 
The other PCs were considered minor. 

Results: PC occurred in 36 patients (26 per cent). The respiratory mortal- 
ity raie was 3 per cent (Gr=4). Comparison of the two groups showed: 





Respiratory 

IC stay Total PC Minor PC Major PC mortality 
FEV 260 Oef? 25% (n=29) 185 (n= 20) 8% a=) 16% {n=2) 
PEV <00% 3411-0 36% (N=7} 4G (n=3) IHA (ned MOS (r=?) 
P value 0-067 insa O31 ins O-78 ins 0-05 (5) (0-094 ins.) 





Conclusions: Severe chronic obstructive pulmonary disease did not sig- 
nificantly increase pulmonary morbidity rate following THE. 

However, PC occurring in this group of patients appeared more severe 
with a significant increase in major PC and respiratory mortality rates. 


CYFRA 21-1 - its implication as a prognostic factor for the 
squamous carcinoma of the esophagus 


H. Bottberg, J. Brockmann, J. Kocik and N. Senninger Dept. of 
Surgery, University of Miinster/Germany, Waldeyerstrape 1, 
48/49 Münster, Germany 


Introduction: Up to now there is no reliable tumour marker for malignant 
diseases of the oesophagus. Some studies from the last three years indi- 
cate the role of the marker CYFRA 21-1 as a prognostic factor in squa- 
mous lung cancer, 

Aim: Evaluation of the role of CYFRA 21-1 as a prognostic marker for 
the squamous cell carcinoma of the esophagus. 

Patients and methods: Sera of 35 patients suffering from squamous cell 
carcinoma of the esophagus were examined in a prospective trial. Blood 
examinations were made before surgery and during the follow-up one year 
after the operation. Statisteal analysis was done using the one sample t-test. 
Results: The concentration of CYFRA 21-1 showed significant correla- 
tion fo the local tumour growth. The mean concentration was 1-29ng/m! 
in case of early cancer of the oesophagus 0126), 1-50ng/mi [T2, n=9], 
2407 ng/ml [T3. #=16] and 2-43 ng/ml [T4, n=3]. There was no statistical 
significance in substance concentration with regard to the nodal status or 
in case of distant metastases. 

Conclusion: CYFRA 21-1 is a useful marker indicating the extent of 
local tumour growth but fails to indicate lymph node metastases and 
distant metastases in squamous oesophageal cancer. 
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Transoral application of EEA stapler after subtotal 
oesophagectomy 


J. Škultéty, M. Žiak, P, Labas, Š. Durdík and J. Sekáċ 
Department of Surgery, Faculty Hospital, Mickiewiczová 13. 
821 Ol Bratislava, Slovakia 


The authors describe successful usage of EEA Stapler for reconstruction 
after subtotal oesophagectomy for spinocellular carcinoma in middle third 
and in distal third of oesophagus in two patients. In both cases EEA sta- 
pler was applicated transeral and made oesophagogastric anastomosis. 
We had no complications pre- or postoperatively. Patients left clinic on 
4th or 21st day after operations. Authors consider transoral application of 
EEA stapler to be good alternative for cervical oesophagogastric anasto- 
mosis after subtotal oesophagectomy. 

Mortality of patients after resection for oesophagus carcinoma is fre- 
quently caused by dehiscent of oesophagogastric anastomosis. Change in 
principle was to initiate subtotal oesophagectomy as treatment of 
oesophageal carcinoma or other benign diseases. which require to 
removal of the oesophagus. “Blunt dissection’ is the main contribution. 
Reconstruction after this oesophagectomy requires the creation of a cer- 
vical anastomosis. which eventual dehiscence is not as fatal a complica- 
fion as dehiscent of oesophagogasine or oesophagocolonic anastomosis 
situated in thoracic cavity. Cervical anastomosis is possible manually or 
mechanically. Advantages of instrumental anastmosis are generally 
known. Problems are practical application of available staplers in cervi- 
cal area. The orifice of tunnel, which is formed orthotopic or retroster- 
nal, is relative narrow what limits manipulation with implantate, tubu- 
lized stomach or thick intestine. Resection of sternoclavicular joint after 
successful oesophagectomy. which gives us better anatomical conditions 
for manmpulation in the upper thoracal apertura. seems to traumatize 
excessively, 


Effectivity of endoscopic oesophageal intubation in the palliation 
for advanced, oesophagus cancers 


K. Szentpáli. V. Szendrényi*, T. Olah**, T. Lazar and A. Balogh 
A, Szent-Györgyi Medical University, Department of Surgery 
Szeged, *City Hospital Dunaújváros, **Citv Hospital of Szeged, 
PO Box 464, H-6701 Hungary 


Introduction: We evaluate the results of a series of 86 patients under- 
going insertion of endoprosthesis (Riisch) for palliation of inoperable 
oesophageal cancer. 

Patient and methods: Between 1990 and 1997 we performed endoscopic 
intubation of the oesophagus in 86 cases because of inoperable oeso- 
phagus cancer. The patients had a mean age of 59-62 years. and the male 
to female ratio was 5:]. The tube insertion was managed under intra- 
venous sedation. We used pulsion technigue for the endoscopic intubation. 
The tumorous stenosis was dilated by Savary-Gilhard dilators. Most of 
the cases were not necessary X-ray control under the procedure. Thirty-six 
of 86 cases (41-5 per cent) we managed the intubation ambulatory. There 
was no mortality during hospitalization. After the intubation generally we 
precipitate minima! bleeding in 48 cases (55-8 per cent) but blood trans- 
fusion was not needed in anv of the cases. In most cases retrosternal chest 
pain and 20 per cent of the cases subfebrility or fever appeared. In one 
case collar subcutaneous emphysema, pain, fever appeared, but contrast 
fluid ‘outcome’ was not identified by X-ray examination, surgical imer- 
vention was not necessary. Ten patients (11-6 per cent) have been admit- 
ted again with the occlusion of the tube, but endoscopic cleaning was suc- 
cesful in all of them. We recognized tube migration in 9 cases (10-4 per 
cent). Most of the patients were able to have normal or semisolid food. 
The median survival was 18 weeks. 

Conclusion: The endoscopic intubation of the esophagus is a safe, effec- 
tive palliation for inoperable esophagus cancers. The method has numer- 
ous advantages as: might be ambulatory procedure, general anaesthesia 
not necessary, low morbidity, gives good quality of life. 
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Squamous cell carcinoma of the thoracic oesophagus following 
radiation therapy for breast cancer 


P. Téniére, M. Scotté, G. Perrier, Y. Graic, I. Leblanc and 
F. Michot Service de Chirurgie Générale et Digestive, CHU 
Rouen, France 


Radio-induced cancer is a rare pathology since only 30 cases of squa- 
mous cell carcinoma of the thoracic oesophagus following irradiation 
therapy for breast cancer have been reported to date. To be considered as 
a radio-induced cancer, these tumours must fulfil such criteria as a previ- 
ous irradiation, the occurrence of cancer in the irradiated area, a suffi- 
ciently long period between irradiation therapy and the emergence of the 
tumour, the absence of other risk factors and a sex ratio different from 
usual ratio. 

Between 1981 and 1995, among 3622 patients treated by mediastinal 
irradiation for breast cancer, we observed five cases of radiation-induced 
squamous cell carcinoma of the thoracic oesophagus. They were four 
women and one man (age 48-80) with no previous history of either smok- 
ing or alcohol abuse. The mean interval between irradiation and presenta- 
tion with oesophageal cancer was 12-8 years (7-21). The tumour always 
appear in the irradiated area and was in all cases a squamous cell carci- 
noma. Treatment consisted of radiotherapy only. oesophagectomy, laser 
photocoagulation for a superficial tumour, and palliative treatment for two 
patients suffering from an advanced stage cancer with tracheal invasion. 
respectively. 

These observations and the analysis of the literature indicate that: |) 
radiotherapy treatment of the oesophageal cancer (exclusive or adjuvant) 
should take into account previous oesophageal radiation treatment; 2) the 
indications of curative excision surgery are the same as for other types of 
oesophageal cancers, but the anastomoses should be performed in a non- 
irradiated area; 3) excision by oesophageal stripping without thoracotomy 
is contraindicated because of the presence of peri-oesophageal sclerosis; 
4) preventive measures in irradiation therapy for breast cancer are 
suggested, : 


Complications of endoscopic palliation of oesophagus cancer 


P. Toth, I. Kovács, $. Sz. Kiss and P. Sapy 2nd Department of 
Surgery, University Medical Schoolof Debrecen, Moricz Zs. str. 
22, 4004 Debrecen, Hungary 


Aim: There is a great importance of the palliative treatment of 
oesophageal cancer because without different types of palliation the 
patients with inoperable oesophageal cancer have a poor quality of life. 
The predominant symptom is the various severity of swallowing inability 
that eventually progresses to complete dysphagia with hypersalivation, 
aspiration, rapid weight loss which eventually lead to death. The results bf 
the surgical procedures of gastrostomy and jejunostomy are uncertain 
beause they are unable to prevent the complications caused by obstruction 
and aspiration. The aim of this study is to investigate the aspects of the 
procedure of palliative endoscopic oesophageal intubation that make pos- 
sible to avoid gastrostomy and jejunostomy and to investigate the compli- 
cations related this method. 

Materials and methods: The palliative endoscopic intubation was entered 
in 1992 in our surgical department. Our procedure of endoscopical intu- 
bation is a simplified way of the method described by Tytgat in 1986. 
During the last five years 73 consecutive patients were treated with pal- 
liative fiberoscopic intubation with Tygon prothesis. Forty-six patients had 
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esophageal carcinoma, 19 had tumours of the oesophago-gastric junction, 
8 had pulmonary carcinoma obstructing the gullet. Among them Hi 
patients had broncho-oesophageal fistula. After the palliation the patients 
received High Dose Rate (HDR) after loading radiotherapy and telecobalt 
external treatment. 

Resuls: After the endoscopical intubation the ability of swallowing 
improved in all of the cases and the bronchooesophageal fistulas were 
occluded. The complications were divided into three groups: early, late 
complications and other problems not related to the surgery. The early 
complications were perforations (7 patients), bleeding (1 patient). Two 
patients (2 per cent) died because of sepsis. The late complications were: 
food impaction (5 patients) tumour overgrowth (5 patients), tube migra- 
tion in two cases when the tube moved proximally and was replaced by 
reintubation. We found the complaints of the reflux in all of the cardia! 
tumorous cases. We found increase of body weight in 14 cases. Nineteen 
patients received intraluminal after loading radiotherapy. 

Conclusions: The risk of perforation during endoscopical intubation. is 
high, especially in the patients with tumours of distal oesophagus and the 
oesophago-gatric junction. On the base of previous data the rate of perfo- 
ration after operative intubation is low, that is why the operative intuba- 
tion is advised. The operative exploration is also a useful procedure 
because of the uncertainty of the CT and other examinations, and gives 
the possibility for the intraoperative staging and the checking of the posi- 
tion of the tube, as well. The improvement of quality of life is such an 
important result of the treatment as the improvement of the survival time 
due to better nutrition. 


Long term results with pre-, postoperative and palliative LDR 
after-loading irradiation of oesophageal tumours 


Z. Vigvary, E. Makó, Z. Tarjan, P. Kupesulik*, J. Faller** and 
A. Balazs* Dept. of Radiology and */st Dept. of Surgery, 
**Dept. of Surgery, Semmelweis Medical University, Ulloi ut 
/S/a, 1082 Budapest, Hungary 


Aim: Five years survival of oesophageal tumours is 7-10 per cent. To 
improve survival and quality of life. lumen restricting tumours were pal- 
liatively and preoperatively treated with LDR after-loading irradiation, 
SFU chemotherapy, metallic stenting and enteric food preparations. 
Materials and methods: Two hundred and nineteen patients, plus 72 
patients preoperatively and 29 patients with recidive tumours were treated 
between 1982 and 1992. The dose delivered in 3 or 4 fractions was 
S0Gy, protracted by 24h, from a 5mm distance to the mucosal layer. For 
selling up correct diagnosis and staging esophagoscopy, radiography, US 
and CT and iosotope examinations were carried out. Survival times and 
quality of life were assessed. The results were compared with the control 
group of 46 patients, who were refusing any treatment. 


Results: 

Survival — preoperative 24 patients 39-6 months 
- recidive 15 patients 25-1 months 
~ inoperable 219 patients 11-6 months 
— control 46 patients 8&2 months 

Quality of life — decreasing of dysphagia 69% 
~ increasing of body weight 54% 
~ diminishing of pain 74% 


Conclusions: LDR Cs-137  after-loading method combined with 
chemotherapy and enteric food preparations proved to be efficient and 
significantly increases survival in preoperative and recidive cases of 
oesophageal tumours. 
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Hernia and Abdominal Wall 


The plug technique in umbilical hernia 


P. Costa, C. Martinez and C. Oliveira Serviço de Cirurgia 3, 
Hospital de S. Joño 4200, Porto, Portugal 


~ 


Aim of this study: The aim of this video is to demonstrate the surgical 
correction of an umbilical hernia with a prosthetic plug of mersilene 
mesh. 

Materials and methods: We operated a female patient, 64 years old with 
umbilical hernia, 

Steps of the procedure: 1) periumbilical incision and dissection of the 
hernia sac, 2) opening the sac and resection of incarcerated omentum: 3) 
excision of excessive sac tissue and closure of the opened sac: 4) set the 
plug in the umbilical orifice. to fl all the defect: 5) fixation of the plug. 
with the multiple stitches. to the umbilical borders: 6) closure of the 
wound, 

Summary of results: The patient did well, was discharged of hospital in 
the mext day to the operation and did not require analgesics at home. 
After a six month follow-up there was not recurrence of the hernia. 
Conclusion: Plug technique, in umbilical hernia, is easy, safe and with no 
recurrence In our experience, 


infection 
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Protection by double gloving and reinforced gown: randomized 
evaluation using an electronic alarm contact detector 


JL. Calot, C. Cote, C. Lemaire, H. Abidi and J. Fabry Centre 
Hospitalier Lyon-Sud, 69495 Pierre-Benite, France 


Assessing the efficacy of the surgeon-patient barrier, a randomized con- 
trolled trial was designed with four crossed-over groups: simple or double 
gloves. and simple or reinforced gowns. 

The Elper® device (Igea, Carpi. Italy) ~ a contact detector triggering 
an audible alarm — was used, controlled by a water leak test (American 
Standard for Testing Material). Glove perforations and glove or gown 
porosity were studied. 79 surgical procedures were monitored from 
January to April 1996 (238 surgeon-hours), by the same surgical team 
CTS] person-procedures), 

The highest alarms’ rate were observed with wet gowns (32 alarms per 
[OO surgeon-hours), glove perforations (13 alarms per 100 surgeon-hours) 
and glove porosity {H1 alarms per 100 surgeon-hours). The risk of glove 
perforation was higher in deep surgery (with visceral contact) than in 
superficial surgery (RR = 2-5; C195 per cent: |-2~-5.3). The surgeons were 
unaware of 8} per cent of glove perforations. The rate of procedures with 
alarmis) was lower with double compared to simple gloving (RR=0-6: 
CIOS per cent: 0-4—)-8). as for the rate of alarms per 100 surgeon-hours 
(iRR=0-3, CYS per cent: 02-04). Use of reinforced gowns showed no 
apparent benefit compared to simple gowns, whether for the rate of pro- 


cedures with alarms (RR=1-2, CIOS per cent: 0-9-1-6), or for the rate of 


alarms per 100 surgeon-hours (RR=1-0. CI9S per cent: 0-8—1-4). 
Double gloving should always be used. Contact detectors could help 
surgical barriers testing. 
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Possibilities of surgically solving the ischemic necroses of the 
skin and/or muscles of the forearm 


ALV. Georgescu, O. Ivan, C. Malor and R. Onoe Clinic of 
Plastic Reconstructive Surgery, University of Medicine ‘luliu 
Hatieganu’ Spitalul Clinic de Recuperare, 3400 Cluj-Napoca, Str. 
Viilor Nr. 46-50, Romania 


General approach: As a direct consequence of a trauma or of an incom- 
plete and/or incorrect approach in emergency, the necroses may compro- 
mise the injured segment of the limb generating major morphological and 
functional problems. As for the surgical treatment applied, it varies from 
simple excision and covering (usually enough for skin necroses) to com- 
plex surgical procedures (the deep necroses, affecting muscles of the 
limb). 

Material and methods: There are cases from two categories: a) wide skin 
necroses in which, due to the exposure of bone, vessels, nerve and ten- 
dons, it was necessary to use fasciocutaneous or musculoculaneous free 
flaps in order to cover the existing defects: b) necroses of the anterior 
compartment musculature, requesting flexors’ reconstruction by musculo- 
cutaneous nerve supplied flaps. 

A spectal case was that of a mangling trauma resulting in an associa- 
tion of crush and burn, causing both skin and muscles necroses: in order 
io solve this case we performed two simultaneous microsurgical free 
transfers: a fascrocutaneous flap and a nerve supplied musculocutaneous 
flap. 

Results: We confronted good progress of all treated patients: a} complete 
good quality integration of the fasciocutaneous flaps: b) sufficient func- 
ional recovery for the musculocutaneous flaps. helping the patient to 
socially and professionally reintegrate. 

Conclusions: 1) The correct first approach in emergency avoids problems 
such as ischemia. 2) Once these problems occurred there is only one solu- 
tuon of excision, fasciotomy and covering of the defects. 3) We consider 
that the best option for the skin-only defects would be the fasciocutaneous 
flaps and for the muscle defects requiring functional recovery the use of 
nerve supplied muscle flaps is needed. 
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Laparoscopic pericystectomy with the harmonic scalpel for 
hepatic hydatidosis: case report 


A. Alper, I. Özden, o. Bilge, Y. Tekant, L. Avtan. K. Acarli, 
A. Emre and O. Ariogul Jstanbul Faculty of Medicine, Hepato- 
pancreato-biliary Surgery Unit, 34390 Capa, Turkey 


In this videoband, we present a case of hepatic hydatidosis treated by 
pericystectomy with the aid of the ‘harmonic scalpel’ apparatus (Ethicon). 

The patient was a 47-year-old man with a computerized TEE 
revealed Gharbi grade I exophytic lesion (8 x 6cm) at segment IH. 
the laparoscopic exploration, the cyst was found to be covered with omen- 
tal adhesions which were divided with the aid of ‘harmonic shears’. The 
cyst was removed by cutting in the plane between the cyst and hepatic 
paranchyma in the coagulation mode of the apparatus at full energy. Two 
hepatic ven branches (1-1-Smm) and an arterial branch (1 mm) were 
observed as disting structures and secured with clips. At the end of the 
procedure, there was only minimal bleeding from the liver surface and 
this was controlled with the argon beam coagulator. Then the cyst was 
placed into a plastic bag and extracted after the cyst contents were par- 
tially removed. The postoperative course of the patient was uneventful. 
He was discharged after two days. 

The harmonic scalpel greatly facilitates the procedure by sealing the 
‘raw’ liver surface effectively, 1e. there was no leakage of bile and only 
minimal bleeding. With the aid of ‘harmonic scalpel’ or a similar appara- 
tus, pericystectomy can be conveniently added to the armementarium of 
the laparoscopic surgeon. This operation should be performed in the insti- 
tutions with extensive Pence in both laparoscopic and hepatobiliary 
surgery. 


Hydatid disease. Location, complications, diagnosis, and 
treatment. Social and economic importance 


L.D. Atanassov and G.N. Gelov Regional Hospital, Surgical 
clinic, Haskovo, Bulgaria 


Introduction: The hydatid disease is a zooanthroporosic parasitosis ~ a 
wide-spread ailment. Itswas first described in 1821 by M. Bremser. Liver 


is infected most often but the disease can also develop in other organs of 


the human body. | 

Methods: We discuss 87 cases with hydatid cysts located at different 
places in the body treated at our clinic during the period 1993-1997, We 
also discuss the study of approximately 15 per cent of the homeless dogs 
for bearing the parasite and the study of 100 random chosen vegetable 
samples from the green: market for the eggs of the parasite. 

Results and discussion: The operated patients are: 34 (39-08 per cent) 
males and 53 (60-92 per cent) females. aged from 15 to 80 years. 

To diagnose the disease we used — clinic examination: 87 cases (100 
per cent): rentgenography: 87 cases (100 per cent): angiography: 13 
(14-94 per cent), CT: a (39-08 per cent); sonography: 87 (100 per cent): 
serological samples: 81 (93-10 per cent). 

Complications before the operation were discovered im nine cases 
(10-34 per cent) — biliary peritonitis: 2 cases; broncho pleural fistula: | 
case, suppuration of the cyst: 2 cases, icterus: } case, cyst perforation: 3 
cases. 

80 (91-95 per cent) a the operated patients were completely cured. 
Seven (0-05%) of the cases developed new cysts of the liver after the first 
year of the operation. : 

The postoperative complications: infiltrations of the operative wounds 
infestation, suppurations, prolonged drainage. Fistulizations were discov- 
ered after the first month since the operation. Recurrences were discov- 
ered during the course of the first year after the operation. 

79 (90-80 per cent) of the operated patients were traced. They did not 
show any consequences of the disease. 

The average stay ofthe patients in the clinic is 15-4 days. 

The average time for recovery and restart of work activities is 84-3 
days. The average losses of working ume for the enterprise is 100 work- 
ing days. 
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in 45 per cent of the approximately 15 per cent of the examined home- 
less dogs the parasite was found. 

Six per cent of the vegetable samples were also infected with the par- 
asie eggs. 
Conclusions: The applied methods of treatment of the solitary form of the 
hydatid disease are appropriate for its complete curing. The postoperative 
complications vanish during the first month after the operation. Recurrent 
cyst develop during the first year. 

The problem — homeless dogs ~ hydatid disease ~ was placed on the 
agenda of the medical, veterinary and town authorities as one of vital 
social importance and significant consequences. 


Left hepatectomy in cirrhotic liver using the harmonic scalpel 


A. Celdrán, O. Frieyro, J.L. Souto, A. Franco, D. Huerga, 

E. Bernal and R. Gonzalez-Cajigal Departments of Surgery and 
Radiology, Clinica ‘Nuestra Señora de la Concepción’, 
Fundación Jiménez Diaz, Avda. Reyes Católicos, 2 28040, 
Madrid, Spain 


Introduction: Bleeding is an important drawback during liver resection 
in patients with cirrhosis. The harmonic scalpel, an ultrasonically ‘acti 
vated scalpel introduced by Amaral in 1993', could represent ah 
improvement with respect to surgical cutting and coagulating during hep- 
atic resection in this type of patient. We present a H-H segmentectomy 
for hepatocellular carcinoma im a cirrhotic patient using this recently 
introduced device, 

Case report: A 72 year old man with a Child A liver cirrhosis, related 
to hepatitis C virus, with a 2cm nodule in segment IH, closed to right 
hepatic vein, has been operated on through a bilateral subcostal laparo- 
tomy. Intraoperative ultrasound did not find other nodules in the rest 
of liver parenchyma. Resection was performed with intermittent 
Pringle maneuver with complete occlusion during 15 minutes followed 
by 5 minutes of rest. Blood transfusion was not required. Ascites 
appeared during postoperative period was controlled with diuretic 
treatment. 





‘Amaral J.F.. The experimental development of an ultrasonically activated scalpel 
for laparoscopic use. Surg. Endosc. Laparoscopy 4: 92-9, 1994, 


Surgical treatment of achalasia by laparoscopy 


J. Vazquez Echarri, J.M. Romeo, C. Montes, M.L. Ares, 

A. Marinelli, J. Martin Benito, M. Salvador. E. Gonzalez and 
J.L. Martinez Veiga Serv. de Cirugía General y Digestiva, 
Hospital ‘Severo Ochoa’, Avd. de Orellana s/n, Leganes, 2891] 
Madrid, Spain 


Introduction: In spite of the fact that pneumatic dilation of the cardia in 
achalasia offers some acceptable results, dysphagia, although diminished, 
usually reappears during the first months. We show a Heller myotomy 
associated with a Dor fundoplication in an achalasia patient. sent directly 
to surgery without previous dilation. The patient complained for year and 
half of progressive dysphagia and regurgitation, having lost 6kg of 
weight. The X-ray study, endoscopy and manometry were compatible 
with achalasia, with tendency towards vigorous type and LESP at rest of 
36 mmHg. 

Material and methods: Five trocars of 10 mm were used, placed in right 
midclavicular line, left anterior axillary line, left middle clavicular line, 
subxyphoyd and upper middle line where the optics of 0° was placed. We 
carried out the complete dissection of the esophagic hiatus. Once dis- 
sected both crura, the esophagus was isolated creating a posterior window 
from right to left, surrounding it with a ribbon. At least about 7cm of 
esophagus was freed identifying and peserving the anterior vagus. The 
myotomy was carried out with scissors without electrocoagulation and 
maintaining an intraesophageal bougie of 40F. beginning 2cm below the 
gastroesophageal junction. We used the cardial artery like anatomical ref- 
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erence. The myotomy was prolonged upwards in about 6cm being testing 
by intraoperative endoscopy its completion and the absence of perforation. 
We performed a partial fundoplication Dor type to avoid the gastroe- 
sophageal reflux. 

Conclusion: The postoperative evolution was satisfactory. After one year 
the patient is totally asymptomatic without dysphagia, nor pyrosis. The 
manometry show a high pressure zone of 3em of length with 8 mmHg 
and a pHmetry without pathologic reflux. 


Subtotal left hepatic lobectomy 


C. Di Martino, P. Celestre, A. Conti, N. Caruso, M. lacampo, A. 
Civitella and F. Cristini Divisione di Chirurgia, Ospedale di 
Colleferro, 00034 Colleferro, Rome, laly 


The principle of hepatic resections is founded on the plurisegmental 
anatomy of the liver. According to Couinaud’s classification, left hepatic 
lobectomy corresponds to the removal of the H and IH segments. In 
order to perform a guided resection, tt is necessary to divide the left 
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supra-hepatic vein in correspondence of its outflow into the caval vein or 
into the middle supra-hepatic vein. Obviously, it is also necessary to 
interrupt the biliary, portal and arterial branches of the hepatic pedicle in 
connection to such segments. The crucial point of the operation 1s 
undoubtedly represented by the identification and ligature of the left 
supra-hepatic vein on the right site of its outflow. In fact, it may drain 
directly into the caval vein, as well as into the middle supra-hepatic vein. 
Since a correct intraparenchymal identification of the left supra-hepatic 
vein is considered mandatory, in order to avoid complications, such as 
dangerous hemorrhages, due to caval lesions, or accidental ligature of the 
middle-supra-hepatic vein. In some cases, where a total left lobectomy is 
not considered essential to the aims of the operation, it may be per- 
formed a left subtotal lobectomy, in which the ventral branch of division 
of the left-supra-hepatic vein is preserved and used as a guide to identify 
the dorsal branch, which may be easily divided. By the way, any com- 
plication of severe hemorrhage or accidental ligature of the middle supra- 
hepatic vein is highly reduced. The authors show the fundamental stages 
of the intervention of subtotal left hepatic lobectomy, performed in a 
female 53 year old patient, due to the presence of a large suppurated cyst 
of the left hepatic lobe in association to a pseudo-inflammatory hepatic 
tumour. 
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Traumatic rupture of the trachea and esophagus solved by 
primary suture : 


S. HaruStiak, R. Benéj, A. Pereszlenyi jr. and §. Bohucky 
National TB and Respirator v Diseases Institute, Bratislava, 
Podun, Biskupice, Slovakia 


— Authors present an ini ai case of complete traumatic rupture of the neck 
| part of trachea with almost complete rupture of esophagus. In spite of 
< more than 48 hours time delay since injury, they decided to perform a pri- 
< mary reconstruction of. achea and esophagus. They describe an original 
way of reconstruction of trachea with a T-type silicone tube in a presence 
of dilaceration of trachea and fracture of the arch of cricoid cartilage. In 
spite of a complete rupture of trachea with dilaceration and’ with distrac- 
tion of parts of trachea they achieved a perfect reconstruction with the 
vocal function remaining. 
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Video-assisted thoracoscopic lung biopsy — the new diagnostic — 
procedure in case of disseminated pulmonary diseases 


L. Kecskés, A. Füredi and P. Gehér Markusovszky Teaching 
Hospital, 9700 Hungary Szombathely, Markusovszky str. 3 


Sometimes patienis have more than one organ or system affected by 
infections or neoplasia or other diseases, requiring quick and precise diag- 
nostic investigation. In these situations, different invasive diagnostic pro- 
cedures may be necessary. Open, or nowadays video-assisted lung biopsy 
iS required to clarify the pulmonary diagnosis. The new method has been 
used in our department from May of 1994. We have performed 35 VA(S- 
Kjassen biopsy (male: 18, female: 17). Mean age 48-3 (26-67) years. In 
two cases we had to make a conversion. There were no severe complica- 
tions and mortality. Most patients had pulmonary fibrosis and sarcoidosis. 
We conclude, that video-assisted thoracoscopic technique of lung biopsy 
is Simple, useful, and safe. 
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Wide-en-bloc resection of giant right adrenal tumour 


C. Di Martino, P. Celestre, A. Conti, N. Caruso, M. lacampo, 
A. Civitella and F. Cristini Divisione di Chirurgia, Ospedale di 
Colleferro, 00034 Colleferro, Rome, [taly 
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Interventions of wide-en-bloe resections of adrenal tumours involving 
adjacent organs have been reported. They may include nephrectomy. 
splenectomy, hepatic, pancreatic. intestinal resections according to the 
extension of the tumour and the degree of infiltration of the peritu- 
moral organs. The authors report the case of a 63-year old female 
patem undergone wide-en-bloc resection of a giant right adrenal 


tumour, including neht nephrectomy. CT scan showed the presence of 


a retroperitoneal mass, 13x18 cm. extending itself from the diaphragm, 


with compression of the right lobe of the liver. down to the posterior 


wall of the right kidney, which appeared dislocated in an anterior 


plane together with the caval vein. The principal stages of the opera- 
tion were: 1} Right thoracophrenolaparotomy. 2) Adequate mobiliza- 
tion of the liver by incision of its round. suspensor, triangular and 
coronary ligaments. 3) Preparation of the suprahepatic caval vein in 
order to clamp it in case of necessity. 4) Preparation of the retro-hep- 
alic and subhepatic caval vein with tsolauen of both renal veins. 5) 
Isolation of the right ureter. 6) Mobilization of the tumoral mass. 
deeply located in the retroperitonal space. by freeing it from the pos- 
terior plane. 7) Wide-en-bloc resection of the tumour including right 
nephrectomy. The authors stress the necessity of accurate preparation 
of the caval vem before any attempt to remove the adrenal tumour. 
because of possible dangerous intraoperative hemorrhage. due to acci- 
dental laceration of adrenal veins. 


Near total thyreidectomy 


C. Di Martino, P. Celestre, A. Conti, M. lacampo, N. Caruso, 
A, Civitella and F. Cristini Divisione di Chirurgia, Ospedale di 
Colleferro 00034. Colleferro, Rome, Laly 


Surgical removal of the thyroid gland may be complete. as im total 
thyroidectomy, or incomplete. In the last case. it may be a subtotal thy- 
roidectomy, where it is presumed that the residual tissue may be suffi- 
cient to maimtai the hormonal function, and a ‘near total’ thyroidectomy. 
where the remaining Ussue is so minimal not be be sufficient to guaran- 
tee any functional activity. Thereby. the ‘near total’ thyroidectomy is 
functionally compared to a total thyroidectomy. The choice of this pro- 
cedure is strictly connected to technical reasons, in order to avoid the 
possible complications commonly reported in a total thyroidectomy. 
These are represented by an increased rate of damage to the parathyroid 
glands, with the effect of a permanent posteperative hypoparathyroidism, 
as weil as by lesions to the recurrent nerves. The authors describe the 
technique used in performing a ‘near total thyroidectomy’, with particu- 
lar regard to the principal stages of the intervention that may favour the 
preservation of the parathyroid glands as well as of the recurrent nerves. 
These principally consist in: 1) a preservation of a small pretracheal 
hbrouc lamina in correspondence of the superior pole of the thyroid, 
where the recurrent nerve strictly adheres to the thyroid capsule. 2) a 
lower ligature of the superior thyroid artery comprising a minimal quan- 
tity of glandular parenchyma. The reason for it is that of offering a bet- 
ter vascularization of the superior parathyroid glands, by preserving the 
posterior thyroid vessels, as well as thal of avoiding their accidental 
removal. 
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The percutaneous treatment of the thyroid gland’s cysts 


A. Zubov Donetsk Diagnostic Center, Illych av., 14, 340099, 
Donetsk, Ukraine 


Purpose: To evaluate the efficiency of the percutaneous treatment of the 
thyroid glands cysts of various causes under the sonographic control. 
Materials and methods: Since 1991 to 1996 the percutaneous treatment of 
the thyroid gland’s cysts was used in 293 patients. The majority of them (90 
per cent) were women. The localization of the cysts was, as a rule, in right 
or lett lobes in equal frequency. rather seldom — in the isthmus. The diame- 
ter of cysts was from 5mm to 80mm. The selection of a secure approach to 
the cysts was carried out under the sonographic control. We used 7-5 MHz- 
transducer. The color Doppler device was used in order to avoid both the 
gland and vessel damage. A fine-needle puncture of the thyroid gland was 
performed with aspiration of the content of a cyst after detecting the secure 
approach. The etiology of cysts was. as a rule (67 per cent), the hemorrhage 
in the thyroid parenchyma or the destruction of adenoma-like node. which 
had been confirmed by cytologic investigation of the aspirated material. The 
frequency of so-called ‘virtual’ cysts was 25 per cent. The features of virtu- 
ality are: distinct capsulae, the transparent content and the typical elements 
of a cysts internal cover. In such cases sclerotherapy by injection of the 96 
per cent ethyl-alcohol was carried out after the aspiration. The amount of 
alcohol to be injected was 60 per cent of the cysts volume. The cytologic 
investigation revealed malignant cysts in 6 per cent of all cases. 

Results: Good further results are obtained in 60 per cent of cases: the absence 
of residual cyst 12 months after the percutaneous aspiration. In cases of a 
sclerotherapy no residual cyst was revealed in 12 months after the treatment. 
20 per cent of the patients with residual cysts have undergone additional per- 
cutaneous aspirations with good results. The remaining 20 per cent of the 
patients were operated because additional aspirations had been resultless. 
Conclusion: The percutaneous aspiration of the cysts of the thyroid gland 
under the sonographic control is minimally-traumatic. efficient and profit- 
able method of the treatment. 


Laser photocoagulation of thyroid neoplasms 


A. Zubov, Y. Chyrkov, M. Stryuk, P. Paniotov and O. Senchenko 
Donetsk Diagnostic Center, Hivch av., 14, 340099 Donetsk, Ukraine 


Purpose: To study the efficiency of ND-YAG laser treatment. in the 
regime of the interstitial therapy. of both thyroid nodes and residual cysts 
after the aspiration. To find out an optimal possible regime of the photo- 
coagulation using the light-conductor which has the sideradiation, and 
using the PTT-light-conducter. 

Materials and methods: The photocoagulation was performed after percuta- 
neous puncture of the thyroid neoplasm. The ND-YAG-Fibertom laser. the 
empty-lght-conductors and the ITT-lght conductors were used. The light- 
conductor was led to the zone of interest through the lumen of a punction 
needle under sonographic control. Three seances of photocoagulation of 
nodes, 10-15 mm diameter, were performed. as well as two seances with 
nude fiber, power 10 wt and 3 see-exposure. One seance of ITT-light-conduc- 
tor therapy. power 5 wt with exposure 20 sec was performed. The laser pho- 
tocoagulation of the walls of cysts was performed after the aspiration of its 
contents in four patients. The diameter of cysts was from 20 to 40mm. The 
nude light-conductor was used. the radiation power was [0 wt. the exposure 
was 6 sec. The hyper-echo zone, connected with gas artifacts and obstacling 
the correct visualization, was detected in all cases of the sonographic control. 
Results: No one complication was revealed. The hyper-echo zones in the 
points of laser treatment were detected one year after the photocoagula- 
tion. Both cysts and nodes recidives, as well as far-time complications 
alter therapy were not revealed. 

Conclusion: So. the interstitial laser thermotherapy is both efficient and 
efficient and safe method of the treatment of thyroid diseases. accompa- 
nied with the cysts and nodes. Further elaborating and amendment of this 
prospect method will allow to broaden the area of its use. 
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Vascular Surgery 


Laparoscopic versus mini-laparotomy approach for lumbar 
sympathectomy : 


A. Balogh, Zs. Palasthy. R. Sipka and P. Vattay Alberi Szent- 
Györgyi Medical University Department of Surgery, P.O. Box 
464, H-6701, S: ae Hungary 


A total of 20 patients with severe lower leg ischaemia (Fontaine HL. sti 
caused by popliteocrural arterial occlusion underwent lumbar sympathec- 
tomy in general anaesthesia. It was the aim of this study to develop a 
minimal invasive approach for this procedure. with less invasivity and 
shorter operating time than the traditional translumbar gridiron incision. 
Patients have been randomly selected in two groups. In group T (10 
patients) we applied laparoscopic retroperitoneal approach, with jsut. 
tion using three ports. and normal laparoscopic instrumentarium. In group 
If (10 patients), we performed a 3cm long minilaparotomy incision with 
gridiron lumbar transmuscular approach using the ‘Rozsos’ device, a spe- 
cially developed lighting retractor system. We considered the procedure a 
successful one if the intervention could be performed within half an hour 
and without any intraoperative complication. The operation was converted 
for the traditional open gridiron incision when it could not be accom- 
plished within 30 minutes. Group I: except one all laparoscopic attempts 
have to be converted success rate 1/9, three minor complications occurred. 

oup H: all the 10 procedures have been completed within 8-14 minutes. 
only one complication occurred, and the hospitalization was 2~4 postoper- 
ative days: Following this randomized clinical study. we performed fur- 
ther 27 lumbar sympathectomies from nmunimal invasive direct access 
using the ‘Rozsos’ retractors, with the same satisfactory result. 

It is our conclusion that the mini- laparotomy approach for lumbar sym- 
pathectomy with ‘Rozsos’ retractor system is superior to the traditional 
translumbar open, or laparoscopic approach in regard to operation time, 
INVASIVILY, complication: rate and recovery. 


Reconstruction of a bilateral congenital renal artery stenosis 


Cs, Dzsinich, Gy. Sepa, G. Biró, M. Százados and K. Hutt! 
Department of C ardievascular Surgery of Semmelweis Medical 
University, Városmajor u. 68, H-1122 Budapest, Hungary 


This video presentation: shows a surgical procedure in case of a bilateral 
congenital renal artery stenosis. This 16-year old girl had severe hyper- 
tension since her early childhood which worsened since she became ado- 


lescent. The maximum value of blood pressure was 190 over 140mm of 


mercury. She required. combined medication of four anti-hypertensive 
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drugs. No sign of renal insufficiency could be obtained. DSA renal 
angiography revealed high grade bilateral renal artery stenosis with post- 
stenouc dilatation at the orifices typical for congenital origin. There was 
no evidence of any specific inflammatory disease like Takayasu's arteritis. 
During surgery the renal arteries were approached through a midline 
incision, The retroperitoneal space was entered paraduodenally and the 
renal arteries were prepared for clamping. Patient was anticoagulated and 
both renal arteries were ligated. Transection of the dilated parts was 
followed by direct reimplantation into the aorta with continuous suture. 
The entire clamping time was 24 minutes. After having released circula- 
tion diuresis started. Anticoagulation was reversed and the wound was 
closed over suction drain. The postoperative course was uneventful. Blood 
pressure returned to normal. The patient was discharged at the 7th post- 
operative day and required salicylate medication only. 
Conclusion: Congenital renal artery stenosis ~ those are not suitable for 
dilatation - can be treated by surgery. Direct replantation can be done 
with low ischemic risk and provides good results at long run. 


The use of the fasciocutaneous forearm free flap as a cutaneous. 
and vascular graft 


ALV. Georgescu, O. Ivan, R. Onoe, S. Serbu and C, Melincevics: 
Clinic of Plastic Reconstructive Sui ‘gery, University of Medicine. 
‘Juliu Hatieganu’ , Spitalul Clinic de Recuperare, 3400 Cluj- 
Napoca, Str. Viilor Nr. 46-50, Romania 





General approach: In certain casualties, the amputation (either complete 
or partial) occurs associated to large soft tissue losses. In such casualties, 
for treating the tissue losses, we very much shorten the bone segments. ~ 
sometimes even an entire segment of the limb. One of the alternatives for 
such casualties is the free microsurgical transfer of a fasciocutaneous flap 
having its skin elements used for covering the soft tissue losses and its 
vessel pedicle used as a vessel graft for the blood supply of the amputated 
limb. 

Material and method: There are here presented some casualties with par- 
tial or complete amputation of the forearm and of the calf. 

In both situations — with large soft tissue losses —- we used a fascio 
cutaneous radial forearm free flap using its skin component for covering 
the defects and its vessel pedicle as a vessel graft in order to re-achieve 
the blood supply of the area. 

Results: The flaps had a perfect integration resulting in a good covering 
as well as good viability of the amputated segments. 

Therefore, in order to avoid the excessive shortening of amputated limb 
segments, the use of fasciocutaneous free flaps with double role appears 
as an important method of treatment. 

















Anal Canal 


Haemorroldectomy — Ferguson Technique with diathermic 
dissection 


P. Costa, H Moreira, C. Mexedo, V. Mendes and C. Oliveira 
Serviço de Cirurgia 3, Hospital de S. Jodo, 4200, Porto, Portugal 


Aim of the study: The aim of this video is to demonstrate the technique 
of Ferguson haemorrhoidectomy with diathermic dissection 

Materials and methods: Use of a disposable enema two bours before the 
operation Patient in prone jackknife position Posterior perineal block 
with bupivacaine for control of postoperative pain Rectal exam and defi- 
nition of the piles and skin bndges. Entre dissection of the piles with 
diathermy indentifying and sparing the internal anal sphincter Ligation of 
the narrow pedicle of the dissected pile with 2/0 cromic and closure of the 
mucosa and anoderm, without tension, with a umung suture. 

Summary of results: We didn’t find mtense postoperative pein, and 


to be a safe procedure with good results with less bleeding than the clas- 
sic techniques 
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Endoscopic transrectal resection of rectalvillous tumours using 
an urologic resectoscope 


J.P. Arnaud, Ch. Cervi, J.J. Tuech, C. Casa and R. Bergamaschi 
C.H.U., Angers, 4 rue Larrey, Angers 49100, France 


Introduction: The use of a ‘rectum resector’ similar to a cystoscope was 
reported in treatment of villous tumours of the rectum. 

Technique: The patient is placed in the dorsal lithotomy position; the 
standard urologic resectoscope is then inserted into the rectum using the 
obturator. After the instrument is placed under vision through the lesion. 
the resection is begun in much the same manner as a transuretheral resec- 
tion of the prostate. The tumour is resected flat to the adjacent normal 
rectal wall. Resection is carried out circumferentially around the lumen 
until all tumour is removed. The irrigant carries the chips and blood into 
the colon and allows excellent visualization without anal dilatation. A few 
chips are gathered for pathologic examination. 

Patients and results: This technique has been performed in 20 patients. 
with a mean age of 74 years, presenting a rectal villous tumour. No mor- 
tality or morbidity were observed. The average operative time was 35 
minutes and the average hospital stay was four days. There was only one 
recurrence treated by laser at follow-up ranging 14 to 48 months. 
Conclusion: This endoscopic procedure is safe, nonexpensive, easily 
available and does not require anaesthesia; it seems to offer adequate 
surgery in rectal villous tumours. 


Colo-dentate line anastomosis for low rectal cancer 


P. Chiotasso Department of general and digestive surgery, 
pavillon Dieulafoy, C HU Purpan, Baylac, 31059 Toulouse, 
France 


The aim of the video is to describe the particularities of a low anterior 
rectal resection for a cancer situated at 4cm from the anal verge, consid- 
ering both the oncological and the functional aspects. Several technical 
comments are proposed: 

- The lower tumour level must be at least 4em from the anal verge. in 
order to have the usual 2cm free margin below: if not, the anal canal 
under the dentate line would be resected and the anal continence would be 
compromized. 

~ A total mesorectum resection is performed, the dissection being done in 
the avascular space. All the lymph nodes from the inferior mesenteric 
artery territory are resected: for this reason, this technique is probably bet- 
ter than a local excision, taking into account the risk of early lymph node 
invasion of a small rectal cancer. This technique has also the advantage to 
widely excavate the pelvic cavity and thus facilitate the low mobilization 
of the rectum, particularly for a narrow pelvis in a man. 

- Only supposed low Dukes’ A cancers are eligible for this kind of con- 
servative resection, the half upper part of the internal sphincter being 
resected just upper the dentate line. If the tumour invades the perirectal 
tissues (Dukes B) at this level, it would be necessary to resect a part of 
the pelvic floor to obtain a lateral free margin: thus, a Miles’ procedure 
would be necessary. 

— In this technique, the colo-dentate line anastomosis cannot be performed 
with a stapler: it would destroy the remaining lower part of the anal canal 
under the dentate line. The anastomosis is routinely performed through the 
anal canal using a hand suture. A diverting loop colostomy is performed 
to prevent the risk of fistulae. 

~ Six patients were operated using this technique between February 1994 
and June 1997, All were Dukes’ A except one with early lymph nodes 
invasion in the mesorectum. No patient had preoperative pelvic irradiation 
except one. During the first postoperative months, the functional results 
were poor: incontinence, multiple daily bowel movements. However, the 
results improved spontaneously during the first year. At this time. no 
patient presents sign of recurrence. 

In conclusion, the colo-dentate line anastomosis seems a good alterna- 
tive to a local exciston-or a Miles’ procedure for a low rectal cancer, sup- 
posed it will be a Dukes’ A tumour: it allows a low resection while the 
usual carcinologic rules are respected. 
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Abdomino-transsphincteric resection of the rectum for distal 
rectal cancer 


G. Istvan, S. Kiss, I. Sugár, P. Ondrejka, I. Berki, G. Bognár and 
J. Faler Semmelweis University, School of Medicine and Szt. 
János Hospital Department of Surgery, Kútvölgyi u. 4., H-1125, 
Budapest, Hungary 


Sphincter-saving resection for cancer of the distal third of the rectum is per- 
formed in increasing percentage of the cases. From 01.01.1994 to 31.12.1996, 
43 patients were operated on for cancer of the distal third of the rectum. The 
rate of sphincter-saving resections was 62-8 per cent (27 cases). In 13 cases 
the abdomino-transsphinctenc resection, as described by Lazorthes, was used. 

The aim of this video is to present this technique. 

The patient is placed in the right lateral position, with the left leg elevated 
to permit the simultaneous exposure of the abdomen and perineum. The 
laparotomy is made by a curved incision in the left inferior quadrant. After 
high ligation of the inferior mesenteric vessels and full mobilization of the 
splenic flexure, the dissection is carried down as low as possible in the pelvis. 

A second incision from the sacrum to the anus is made, de coccyx 
excised, the levator muscles and the external sphincters are divided in th 
midline, The dissection of the distal rectum and anal canal is completed. 
The previously divided sigmoid colon is pulled in the perineal wound and 
the resection is performed leaving a safe distance below the tumour. The 
whole mesorectum is excised. The anastomosis is performed either by hand 
suture or double stapling technique. The sphincter and levator muscles are 
then reconstructed. A diverting colostomy is applied for 6 to 8 weeks. 

The abdomino-transsphineteric resection is an excellent possibility to 
further improve the rate of sphincter preservation in cancers of the distal 
third of the rectum. It ts especially useful in cases with narrow pelvis or 
bulky tumour, in which an anterior resection is not always possible. 












A new method of creation of an artificial anal sphincter with use 
of pedunculated muscle of the small intestine 


P. Lampe, J. Slota, Z. Górka and P. Drenda Department of 
Digestive Surgery, Silesian Academy of Medicine, 40-752 
Katowice, 14 Medyków St., Poland 


The authors present their own method for the formation of a pseudo- 
sphincter for a faecal fistula. The pseudosphincter is formed of a 
pedunculated seromuscular flap of the small intestine. The method of 
pseudosphincter formation was used in 30 patients undergoing the 
abdominoperineal amputation of the rectum. The patients presented with 
advanced stages of rectal cancer (B and C according to the Dukes Scale). 
Abdominal stoma with a pseudosphincter was formed in 17 patients: in 
the remaining 13 patients the pseudosphincter was formed in the per- 
incum. There was no perioperative mortality. Ultrasound scan, manometry 
and clinical assessment proved appropriate functioning of pseudosphinc- 
ters. We believe that pseudosphincter formation with a pedunculated sero- 
muscular flap of the small intestine can be recommended as an alternative 
means of preventing uncontrolled stool Joss through a faecal fistula. 


Staplers in colorectal oncosurgery. Modified operative technique 


Iv. Mantchev, Teh. Atanassov and B. Sakakushev Department 
of General Surgery, Institute of Medicine Plovdiv, Peshtersko 
Shosse Bly. No 7, Plovdiv, 4002, Bulgaria 


For a five year period (1993-1997) 406 operations for colorectal cancer 
have been done in the Department of General Surgery, 103 of which ned 
by “Autosuture’ staplers. From the total of 55 cases of anterior resections, 
36 were Jow anterior resections ~ down to 3cm from the anal verge. 

The advantages of stapler colorectal oncosurgery techniques are out- 
lined: safety, lesser risk of postoperative suppurative complications, time 
saving and greater possibility for low anterior rectal resections. 

The authors describe and demonstrate on video original modification of 
established operative technique for colonic anastomosis, using only two 
GIA staplers. 
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Creation of the arterio-venous fistula for hemodialysis using 
transposed basilic vein on the arm 


A. Kapala, W. Szezesny, W. Hryncewicz and Z. Mackiewiez 
The Ludwik Rydygier Medical University in Bydgoszcz, 
Department of General and Vascular Surgery, ul. M. 
Sklodowskiej-Curie 9, 85-094 Bydgoszcz, Poland 


The film demonstrates technical detalls of a-v fistula creation. 

in the cases of irreparable failure or impossibility of performing AVF 
on the forearm, profitable alternative is the basilic veim on the arm.We 
find it through incision just below the elbow. After cutting it at this level, 
we ligate distal end and prepare vein from surrounding tissue. Collaterals 
are meticulously ligated. The Incision is prolonged to the axilla. Next we 
rinse vein with the heparinized saline. enlarging it this way. The wound is 
sutured. Through another incision at the elbow level we prepare the 
brachial artery. Using special curved device (tuneller) we place basilic 
vein subcutaneously on antero-lateral surface of the arm. The vein is anas- 
fomosed with the artery end to side with vascular sutures 6-0. Thrill con- 
firms good work of fistula. Suturing of the wounds ends operation. 

Aulogenous vem is an excellent material for AVF. The risk of infec- 
ion is very low. Only one anastomosis is needed. The fistula is easy to 
inject and the blood flow is over 300 ml/min. We performed 45 fistulas 
that way and the patency rate is 80 per cent and 70 per cent after one and 
two years, respectively. 
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Creation of the A-V fistula for hemodialysis using PTFE graft 
on the arm 


A. Kapala, W. Szczesny, W. Hryncewicz and Z. Mackiewicz 
The Ludwik Rydygier Medical University in Bydgoszcz. 
Department of General and Vascular Surgery, ul. M. 
Sklodowskiej-Curie 9, 85-094 Bydgoszcz, Poland 


The film demonstrates technical details of arterio-venous fistula (AVP) 
crealion. 

in cases where autogenous material is completely exhausted or unsuit- 
able for AVF we use PTFE tapered prosthesis. First Incision is made in 
axilla to expose axillary vein. Collaterals are ligated. The second incision 
is performed on elbow level. Here we prepare the brachial artery. Both 
artery and vein are clamped. Using special curved device (tuneller) we 
make subcutaneous tunnel on antero-lateral surface of the arm. Prosthesis 
is placed m the tunnel. Two vascular anastomosis are made (end to side) 
between prosthesis, artery and vein. Arterial anastomosis ts 4-5 mm and 
venous 6-Smm length. Clamps are removed and the fistula is ready. 
Thrill confirms proper work. Skin suturing ends operation. 

PTFE prosthesis is very good solution for patients with poor veins. 
Blood flow is over 300 ml/min. It is easy to perform and puncture. Tf it 
is made aseptically, the risk of mfection is relatively low. Patency rate in 
30 cases is 70 per cent and 60 per cent after one and two years, respec- 
tively. 
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Miscellaneous 


Facial palsy — long term experience with modified McLaughlin's 
and Gillies technique 


K. Exner and G. Lemperle Sr. Markus-Hospital, Clinic of 
Plastic and Reconstructive Surgery, D-60431 Frankfurt am Main, 
Wilhelm-Epstein-StraBe 2, Germany 


The patterns of facial palsy vary in the degree of involvement and dura- 
tion. A complete assessment of the neural and muscular status is neces- 
sary in patients presenting with partial, segmental. or complete paralysis. 
No single surgical technique can accomplish the most important goals of 
rehabilitation of the complete paralysis, which should be a normal appear- 
ance at rest and symmetry with voluntary and involuntary motion. When 
direct nerve suture, autogenous nerve grafting, and nerve crossover are 
inapplicable in the rehabilitation of the paralyzed face, dynamic support 
using the temporal muscle is a proven reconstructive technique. This 
method enables complete lid closure and active movement of the lips and 
cheeks, therefore improving speech. 

Since 1972, we have performed a modification of McLaughlin's tech- 
nique attaching a fascialata strip through the separated coronoid process 
and suturing this to the nasolabial fold and the orbicularis oris muscle in 
the midlines of the upper and lower lips. At the same time restoration of 
lagophthalmus is done by transposition of a temporal muscle segment. 
enlarged by his own fascia as described by Gillies. 

The most important factor of this procedure is the obtaining of satis- 
factory movements by overcorrection and immediate postoperative traim- 
ing. Advantages of this method are an excellent appearance at rest and 
good symmetry with voluntary motion, ocular sphincter control and no 
loss of other significant functions. This one step procedure achieves an 
immediate facial rehabilitation. 

The results of our series of 132 patients with a median follow up of 9-7 
years demonstrate the possibilities of this technique. The average degree of 
reanimation in the nasolabial fold is 6-8 mm (range 4-16 mm). A complete 
lid closure was obtained in 87 per cent. The rewarding improvements in 
the psychological sequels emphasize the value of this method especially in 
chronic cases of complete facial paralysis in the elderly patient. 


Unusual form and lecalization of the hydatid disease 


M. Ristov, E. Mitev, T. Porjazoski, M. Hadzi-Mancev Surgical 
Department, Medical Center Stip, Republic of Macedonia 


Primary retroperitoneal: hydatid cyst without involvement of another peri- 
toneal organ is extremely rare, especially alveolar form of the hydatid dis- 
case. 


Case report: A 62-year old woman with a six month history of pain in 
right hypochondrium and right lumbar fossa was referred to us. Ultra- 
sonographic examination of the abdomen revealed a cystic lesion lying in 
the right hypochondrium, near the right kidney ~ suspected hydatid cyst. 
Laboratory findings and chest X-ray examination were normal, Immu- 
nological test, complement fixation was positive. 

At exploratory laparotomy abdominal contents were normal. A fier 
incision of the posterior peritoneum we found a large cyst with multi- 
vesicular infiltrative structures — alveolar form of the hydatid disease. 

The treatment of the cyst was by evacuation of the cyst contents and 

reduction of the cyst. We used hypertonic saline and finally we drained 
this space with two drains. Postoperative period was normal. Albendazole 
adjuvant chemotherapy was given to the patient three months. 
Comment: Echinococcus multilocularis cause alveolar hydatid disease. 
The probable mode of spread of the hydatid embrio to the retroperitoneal 
space is either via the lymphatic from the gastrointestinal tract or via the 
portal system of the liver. 

In the period of the last 15 years in our department were operated 98 
cases with hydatid disease, and all of them were cystic form of the 
hydatid disease. This case was only retroperitoneal one in the series. The 
hydatid disease a fairly common disease can become very difficult and 
even impossible to diagnose. The most important factor in diagnosing 
hydatid disease is the awareness of its possibility. 
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Different localizations of the hydatid disease 


M. Ristov, E. Mitev. T. Porjazoski and M. Hadzi-Mancev 
Surgical Department, Medical Center STIP, Republic of 
Macedonia 


Introduction: Hydatid disease remains a big problem for the patient and 
surgeon especially when it affects multiple sites, which need different sur- 
gical treatment. The authors present a rare case of the patient with four 
distinct sites of echinococcus cysts which were treated in the period of 
two years. 

Materials and methods: A 56-year-old woman admitted to the hospital 
with right hypochondrial pain and palpable mass. Ultrasonography at the 
abdomen show the large echinococcus cyst with daughter cysts into the 
right lobe at the liver and a echinococcus cyst at the right ovary. Both 
cysts were treated at same time. After 18 months at the routine follow-up 
we found big echinococcus cyst at the spleen and another cyst in the 
pelvic cavity — secondary echinococcis. 

Results: In this video presentation different methods of management of 
hydatid disease were presented in the same patient. Evacuation of the 
cyst contents, partial pericystectomy, scolicid treatment of the cyst, visu- 
alization and closure of communicating bile ducts, omentoplasty and 
drainage, were the method of choice at the treatment of liver hydatidosis. 
Primary hydatid cyst of the ovaries is very rare. The disease is usually 
acquired in childhood and may take from five to 20 years before it 4S 
diagnosed. The surgical treatment was removing the ovary, fallopian 
tubes and cyst. Echinococcus of the spleen is also very rare. In our case 
there was a large cyst with destruction of the spleen tissue and the only 
one management in this case was splenectomy. The secondary echinococ- 
cosis is possible, especially if we have had bad isolation and scolicid 
treatment. The treatment of the pelvic cyst was evacuation, pericystec- 
tomy and drainage. 

Conclusion: The surgical treatment of the hydatid disease can be differ- 
ent. It depends on cyst localization and organ destruction. 





Gasless operative laparoscopy: five years of experience 


R. Sampietro and C. D’'Urbano Department of General Surgery 
and Minimally Invasive Therapy Unit, San Carlo Borromeo 
Hospital, Via Pio 11, 3 20153 Milan, Italy 


Pneumoperitoneum is a limiting factor for Operative Laparoscopy. Rare 
but dramatic are the accidents linked to the ‘blind’ realisation. 
Contraindications are patients with cardiopumonary risk, politrauma with 
suspected or clear hemoperitoneum (hazard of gas embolism}; epidural 
anaesthesia is also a contraindication. For these reasons, in our depart- 
ment. in 1993 we have started the Gasless Operative Laparoscopy Project 
(GOLP). The possibility to obtain an effective working chamber by 
mechanical elevation of the cutaneous plane brought us to carry out ä 
mechanical arm with two steel needles an ‘open celioscopy’. With this 
procedure we obtain a working chamber similar to the pneumoperitoneum, 
This device (Laparotenser), permits to use unvalved ports, to perform a 
minilaparotomy for operative purpose without compromission of the 
working chamber. This technique demonstrate to be effective. safe and 
economic. This method has therefore been shown to provide the following 
advantages: no changes in the hemodynamic and blood gas parameters, no 
postoperative shoulder pain; permits epidural anaesthesia, permits contin- 
uous suction without compromising the work chamber, eliminates the 
need for valved ports; reduces overall costs. 

Our experience is the following: cholecystectomy 464, colonic resec- 
tion 32: diagnostic laparoscopy 22; adhesiolysis 15; hernyorraphy 9: 
appendicectomy 8; duodenorraphy 4: ilel resection 3, gastroenteroanasto- 
mosis 3; foreign body ablatio 3; hepatic fracture 3; hepatic cyst fenestra- 
tion 3; spermatic vein ligation 2. Total: 570. 





Pancreas 
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Pancreaticojejunostomy on a separate loop after 
duodenopancreaiectomy 


E. Bratucu. D. Staja, D. Ulmeanu and M. Marincas Caritas 
Hospital, Surgery Department, 29 Traian Str, 7000 Bucharest, 
Romania 


The pathological entities known as periampullar malignancies (duodenal 
Malignancies, pancstatic adenocarcinoma, malignancies of the distal com- 
mon bile duct, maleenancies of the hepatopancreatic ampulla) represent an 
increasing number of dreaded diseases and became well known and quite 
common. They reqaire surgical treatment: rarely intervention. often pallia- 
tive procedures. 

We performed ta our clinic a study of 60 cases of periampular malig- 
nancies in which the standard surgical treatment was pancreaticoduo- 
denectomy. as a radical surgical intervention. It represents the experience 
of our clinic in the last 30 years. 

We studied the reconstructive procedures. in order to achieve a safe 
technique that allows the decrease of the postoperative morbidity and 
mortanty rates. The high postoperative morbidity rate of the ‘classical’ 
reconstructive procedures is due to fistulas of the pancreaticojejunos- 
tomics ~ pancreatic fistulas which can become complex bilio-pancreatico 
alimentary fistulas. 

We obtained best results using pancreaticojejunostomy on a separate 
jejunal loop, dissociated from the biliojejunostomy and gastrojejunostomy. 
We obtained a safe biliary and digestive continuous transit, and a derived 
pancreaticajejunal transit. In the 60 dudodenopancreatectomy done this 
type of reconstruction was realized in 42 cases. with a decreased mor- 
bidity and mortality rate compared to the classical methods. 


Jurasz operation performed by laparoscopy 


P. Hauters, C. Ngongang, P. Janssen. J. Janssen and L. Hachez 
Clinique Notre-Dame, 9 Avenue Demmée, 7500 Tournai, Belgium 


Aim: The authors present a cystogastrostomy (Jurasz procedure) per- 
formed by laparoscepy. 


Material and methods: The operation is performed for a pseudocyst of 


6cm of diameter persisting five months after acute pancreatitis. As 
demonstrated by CT scanner, the cyst is displacing anteriorly the medium 
part oF the stomach. 

The operation starts with a conventional laparoscopy. Afterwards, three 
iracars (one of 10mm for the laparoscope and two of 5mm for the vari- 
ous instruments) are introduced directly in the lumen of the stomach to 
perform the cystogastromy. 

To facilitate the further introduction of the trocars in the stomach 
cavity. the anterior wail of the organ is anchored at the abdominal wall. 
The stomach is insufflated via the port of a 10mm blunt trocar whose 
special design wil prevent any gas leakage. The laparoscope is introduced 
anto that trocar, a good visualization of the inside of the stomach is then 
obtained and the Jurasz procedure is performed. A cystography is first 
realised to determine the inferior part of the cyst. The cyslogastrostomy is 
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done at that level, At the end of the procedure, a nasogastric tube is left 
in place. 

Conclusion: The postoperative evolution is uneventful. The patient is dis- 
charged from the clinic on the third day. A CT scan is performed one 
month postoperatively, the pseudocyst has completely disappeared. 


Extended lymph node dissection during whipple procedure 


D. Kelemen and O.P. Horvath /. Surgical Clinic of Medical 
University of Pécs, Ifjuság u. 13, 7643 Pécs, Hungary 


Aim of the study: The results of pancreatoduodenectomy for the carci- 
noma of the pancreatic head have been disappointing. The five-year sur- 
vival rate is about 10-15 per cent. Probably the insufficient lymph node 
clearance might be the cause of the local recurrence. For this reason some 
authors offer the extended lymph node dissection during Whipple proced- 
ure in order to improve the survival rate. The present video shows our 
first experience with this operation. 

Materials and methods: We prefer the pylorus-preserving pancreataduo- 
denectomy, if there is no oncological contraindication of that. However 
this procedure was completed with regional and juxta-regional lymph 
node and connective tissue clearance. 

Summary of results: Although the operation was longer because of the 
dissection, it did not result in further complication. 

Conclusions: Our early experience is advantageous with this extended 
procedure. Although its positive effect could not be measured yet. the 
improvement of the survival time will be expected. 


Laparoscopic pancreatic cystogastrostomy. A simplified 
technique 


M.A. Secchi, E. Tagliaferri, L. Quadrelli and L. Rossi Surgical 
Division B’ Hospital Italiano de Rosario, Argentina 


Patient: A 69-year old caucasian female patient. admitted for elective! 
surgical treatment of a symptomatic pancreatic pseudocyst. 

History: A conventional cholecystectomy had been performed eight years 
before. An ERCP with endoscopic papillotomy was made three months 
earlier to treat an acute pancreatitis with persistent papillary obstruction 
by an impacted gallstone. Ultrasound and preoperative CT scan showed a 
pancreatic pseudocyst (12cm diameter) in close contact with the posterior 
gastric wall, Fluid content was predominant. 

Procedure: Under general anaesthesia, a transumbilical videolaparoscopy 
was started. Three other trocars were introduced into the peritoneal cavity 
in a standard position to gastric surgery, 

H Anterior gastric wall was opened. 2) Cyst puncture. 3) Cyst opening 
by a 2cm window. 4) A multifire Endo-GIA 30 was introduced. 3) A 
stappler side-to-side pancreatic cystogastrostomy was performed. 6) The 
cyst cavity was cleaned. 7) Anterior gastric wall was closed by a 2/0 PDS 
continuous suture. 8) The procedure was finished. 

Postoperative control: No complications were detected. 


Br. J. Surg. Vol. 83, Suppl. 2. July 1998 


Training 





Training for advanced laparoscopic biliary precedures using a 
pig model 


l. G ál, Z. Szabó, G. | °siky* ** and 7 Ka a “Department 





a? 


Paes USA; ie eee of alin C ounty Hospital, 
Miskolc; *** 1st Department of Surgery University Medical 
School of Pécs, Hungary 


Although perioperative endoscopic retrograde cholangiopancreatography 
may be a preferred method for handling common bile duct stones in the 
laparoscopic era, laparoscopic common bile duct (CBD) exploration is 
also being promoted, Surgeons who have gained experience and confi- 
dence with laparoscopic cholecystectomy are now applying the minimally 

invasive approach to other biliary procedures such as common bile duct 
stones and obstructive jaundice. 

Our eight minute video demonstration shows a prepared pig model, by 
which one can acquire. ‘experience for the technique of laparoscopic C BD 
exploration. The small size of the cystic duct and common bile duct in the 
pig makes it difficult for most to learn and practice laparoscopic common 
bile duct surgery. For this reason authors prepared a pig model by per- 
forming a.common bile duct ligation 5-6 days prior to the planned train- 
ing. The anatomy of the pig's biliary system is similar to the human, 

{for two things. The pancreatic duct does not enter the duodenum 
ithe common bile duct ampulla, which means that the ligation of 
the distal common bi è duct does not interfere with the pancreas. The 
other dissimilarity is that in pigs the cystic duct frequently arises from the 
right hepatic duct, which can make choledechoscopy more challenging. 
The ligation of CBD was also performed laparoscopically using clips. 
After as few as six days the CBD became dilated by 2 and 25cm, and 
this was well tolerated by the animal. The training of advanced laparo- 
scopic bihary procedures were thus possible as presented on the video- 
tape, such as choledochoscopy, exploration of the bile duct, T-tube place- 
ment and it’s fixation with intracorporeal suturing and knotting. 

Supported by a grant OTKA 1023338, 
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Technique for free intestinal loop for urethral reconstruction 


J. Patricio, L. Silveira, J. Botelho and A. Bernardes Department 
of Surgery 1, Hospitais d a Universidade de Coimbra, 3049 
Coimbra, Portugal ` 


The urethral reconstruction is a very complex problem and the usual tech- 
niques are often associated to a severe morbidity. 

This video shows the appliance of a free intestinal graft for ae 
urethroplasty. This method was studied in our Department and applied in 
man after several studies in the experimentation animal. 

Two patients underwent perineal urethrostomy: one with partial loss of 
penis and urethral avulsion for trauma and the other with pseudo 
hermaphroditism. 

All steps of this technique are visualized: receiver vessels building 
through saphenous vein grafts; intestinal loop gathering and transposition: 
‘neo urethra” diameter molding; follow-up. 

After a period of 10 and four years respectively, the patients void well 
and uniformly. No complications have occurred. 
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Laparoscopic biliopancreatic bypass, experimental model 


M.A. Bielsa, V. Aguilella, LJ. Resa, M.D. Arribas, I. Cruz, 
O. Burzaco, M. Ela and M. Martinez Servico de Cirugia ‘B’, 
Hospital Clinico Universitario, Zaragoza, Spain 


Objective: In J50 vertical gastroplasties performed by our group for 
the treatment of morbid obesity with more than 10 years follow-up, the 
outconws has nol been as good as expected, with poor body mass loss 
and even refatiening. Thus, we began to apply the biliopancreatic 
bypass which combines both restrictive and malabsorption techniques 
with a clinical experience of 30 patients in the last three years with 
good results and no complications. In this videotape we show an exper- 
imental variant of this technique outlined to be performed by laparo- 
scopic approach in pigs. in order to further application in human 
SUTRETY. 

Method: The technique was carried out in 10 Landrace pigs. The follow 
up was seven days only because the aim of the study was to demonstrate 
the feasibility of the laparoscopic technique without complications. 
Results: The biliopancreatic bypass was performed in all the animals with 
a mean operating ime of 3-2 hours and without any intra or postoperative 
complication. 

Technical description: After total anesthesia with orotracheal intuba- 
tion, the animal is settled upwards and 20° antivendelemburg. Once a 
pneumoperitoncum of [2mmHeg is created, five 12mm ports are 
inserted. The liver is retracted right and upwards and the posterior space 
of the stomach is opened through the great omentum. An horizontal gas- 
tric stapling is performed, creating a proximal gastric pouch of 50 mi. 
Counting 250 cms. afterwards from the ileocecal valve. the jejunum is 
divided and an Y Roux loop is performed with first a gastrojepunal anas- 
tomosis and a jejunoileal anastomosis at 50 cms from the ieocecal junc- 
tion. AH this sutures were done by both endostapler and endostitches 
fechmiques, 


An eventual iatrogenic choledocal lesion during a laparoscopic 
cholecystectomy. Main points to consider in order to avoid this 
complication 


A. Gomez Portilla, B. Camps, C. Martinez de Lecea, J. Calvete, 
B. Ballester, J.V. Garcia Diez and F. Gomez Ferrer Hospital 
Clinico Universitario, Valencia, Spain 


Aim of the study: This film is an attention call to all surgeons involved 
in laparoscopic surgery explaining the main points to keep in mind in 
order to prevent this unpleasant complication, how it happened and the 
way we treated iH, 

Material and methods: A real time iatrogenic choledocal lesion during a 
haparorscopic cholecystectomy is presented. We specially focus on the 
clue pots that we retrospectively consider necessary to know in order to 
prevent this unlikely complication, the way how we resolved it and our 
current data with all the complications that we have suffered. 
Conclusions: An iatrogenic lesion of the biliary tract during a laparo- 
scopic Cholecystectomy may happen in any laparoscopic procedure with 
independence of the surgeon experience. Knowledge of the main points to 
prevent this lesion is mandatory, as well as the way to repair the bihary 
Tact, 


Transcylindrical cholecystectomy. A new technique for 
minilaparotomy 


EJ. Grau Talens, F. Garcia Olives and M.P. Rupérez Arribas 
Hospital Virgen del Toro, Department of Surgery, Calle 
Barcelona 3, 07701 Mahon, Menorca, Balearic Islands, Spain 


introduction: Laparoscopic cholecystectomy has become the treatment of 
choice for cholelithiasis, but needs to be learnt and requires expensive 
materials. Minilaparotomy is not without difficulties. We present an origi- 
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nal technique for minilaparotomy cholecystectomy, which facilitates the 
procedure, 

Method: This technique is based on the introduction of a 10¥38 cem 
cylinder with a protruding plug on one end. through which we performed 
the cholecystectomy. A right epigastric incision of the same size as the 
cylinder (e. 4.5m) is made. One then proceeds to introduce the cvlmder 
towards the Calot’s triangle. Removal of the plug. neck traction and the 
help of litle gauzes to reject neighbouring structures reveal a well defined 
and stable field, where it is easy to dissect the hepatocystic triangle. sec- 
tion duct and cystic artery between clips and, finally. remove it from the 
liver bed. Dissection is carried out with endoscopic or conventional mate- 
rials, 

Results: We have operated with this technique on 117 consecutive 
patients. A postoperative hospital stay of L8 days. Average operation is 
43 minutes. Incision had to be enlarged on 12 instances: one wound infec- 
tion, We have not had any main biltary duct injury. Postoperative VC and 
FEVI have been reduced to a similar level to that of laparoscopic chole- 
cystectomy, 

Conclusion: Trancylindrical cholecystectomy is a fast and safe technique. 
and itis less expensive than laparoscopic cholecystectomy. 


See better, find more, be not (so) invasive! The proper 
postprocessing methods in the evaluation of the HCTCA 


K. Karlinger. E. Marton, E. Mako and T. Winternitz*® 
Department of Radiology and Oncotherapy and *Ist Department 
of Surgery, Semmelweis Medical University, Budapest, Hungary 


Aim of the study: Among the investigation methods of bile ducts the 
HCTCA (Helical CT Cholangiography) is a relatively new. noninvasive 
imaging method. 

Our experiences are based on more than 50 patients investigations by a 

spiral CT equipment, 
Materials and methods: Hepatotrop contrast material has been adjusted 
intravenously in a long lasting infusion in order to reach reasonable opaci- 
fication in the biliary system. The pictures have been taken in two 
delayed series (if necessary for the optimal filling. also in an additional 
One). 

Because of the 3D reconstruction thin slices are recommended 
(2-5 mm). 

After having the row data the pictures have been inspected by a normal 

mode each of the whole series has been evaluated by 3D rendering. 
Multiplanar reconstructions (MPR) have been made in all three dimen- 
sions and in any of the recommended supplementary planes. Maximum 
intensity projection (MIP) images have been reconstructed by subtracting 
the environment of the bile ducts. The spectacular and plastic shaded sur- 
face display (SSD) serves the better understanding for the surgeon. 
Summary of results: In all cases, there was optimal opacification in the 
biliary tree. In 1] cases we found alterations intraductally. in 23 cases the 
reason of the disturbance was shown to be outside the biliary tract or the 
papill of Vater. 
Conclusions: HCTCA is a very useful. noninvasive and tolerable tool for 
demonstrating the bile ducts and surrounding area. By using the proper 
method we can see little and even hypo-isodense stones intraductally, 
Stricture or ligations on the biliary tract and anatomical variants. To 
apply the proper postprocessing method is important for getting relevant 
results. 


The surgical technique of microlaparotomy cholecystectomy 


LI. Rozsos and J. Ferenczy Moritz Kaposi Medical Center 1. 
Department of Surgery, Kaposvár, Tallidn, Gy. u. 20-34, 
Hungary 7400 


The conventional and laparoscopic cholecystectomy (LC) is as already 
every day utilized method, the operation procedure is well developed and 
the instruments used allow a reliable operation. The cholecystectomy per- 
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formed by minilaparotomy is not yet a widespread procedure, the issue 
minilaparotomy has not been defined yet. The authors are demonstrating 
the surgical technique of microlaparotomy cholecystectomy (MLC) and 
the categorization of minilaparotomy. The gallbladder removal performed 
by abdominal incision less than 4em is via microlaparotomy, the 4-6 cm 
by modem mini- and the 6-8cm via the conventional minilaparotomy 
cholecystectomy. For the success of operation a proper light source and 
the operative exposure are mandatory. In 2012 unselected cases ee 
for cholelithiasis and their complications, 92-5 per cent had MLC. 7 per 
cent required modern minilaparotomy, 0-3 per cent had classical mini and 
classical laparotomy. 17 per cent of the operations were termed as diffi- 
cult. The majority of these were in the beginning as they found the best 
technique for the incisions and the exploration of the operative area, espe- 
cially in obese patients. Inadequate lighting and exposure of the operating 
field were other factors. Also included are cases with difficult complicated 
pathology. ; 


Acute emphisematous cholecystitis 


J.M. Sousa, F. Miranda, A. Frias, M. Viana and C. Branco 
Serviço de Cirurgia, Hospital Distrital de Aveiro, Ay. Artur 
Ravara, 3800 Aveiro. Portugal 


Acute emp! ysematous cholecystitis is a rare insidious and rapidly pro- 
| gressing disease that requires prompt surgical intervention. 
| mosis is established usually when the plain abdominal X-ray 
shows gas within the gallbladder or in its wall. 

It is important for the emergency physician to be aware of this clinical 
entity. The authors made a video showing the surgical approach, empha- 
sizing the abdominal X-ray findings and ultrasound diagnosis. 

Comments will be made during the video presentation and discussion 
after, p 
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Turkish method: a safe, rapid method for laparoscopic 
cholecystectomy (610 cases) 


K. Yüce* and L. Polłat** *Dörtyol State Hospital, Department 
of General Surgery, Hatay, Turkive; ** Karacabey State Hospital, 
Department of General Surgery, Bursa, Turkiye 


Today, reports have been focused mainly on technical changes proposed 
to prevent the complications of laparoscopic surgical procedures. These 
techniques are gaseless procedures against the complications due to CO, 
and open laparoscopic procedures against the complications of Veress 
needle and the trocars. In order to overcome these complications, laparo- 
scopic cholecystectomy technique by using three ports (Hatay triangle 
points) and low intraabdominal pressure (4-8 mmHg) in which Visiport™ 
(USSC) have been used as the first trocar — Turkish Methods ~, was 
developed in Dörtyol State Hospital in 1993-94; which has the advantage 
of both gaseless technique and open laparoscopic technique and also time 
saving. 610 patients operated by using this technique have been. review a 
in a prospective study. : 

Among the patients: 480 were female (av. age 47-3), 130 were m è 
(av. age 52-4). 72 patients had acute (11-8 per cent), eight patients- had 
sclerosing chronic cholecystitis. 15 patients had previous upper abdominal 
operations. The mean duration procedure was 26-3 min for female patients 
and 41-6 min for male. Drains were used in 60 patients (26 female,34 
male). Fourth tricar was necessary for 12 patients (2 per cent). Eight 
patients necessitated conversion (1-3 per cent). Five patients had urgent 
relaparoscopy in the first postop. week; two patients had bleeding. th 
patients had biliary peritonitis. None of these patients necessitated laparo- 
tomy and were successfully managed by laparoscopic homeostasis, lavage 
and drainage techniques, Six patients had incisional hernia in the late 
postop. period. No mortality was encountered in these series, 

As a result, we concluded that: a) the points of Hatay triangle were 
suitable sites of placing the trocars; b) Visiport™ (USSC) maintained a 
safe and rapid way of insufflation: and c) 4-8 mmHg CO, was enough for 
laparoscopic cholecystectomy. 
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Laparoscopic posterior truncal vagotomy and anterior linear 
gastrectomy 


J. Vazquez Echarri, J.M. Romeo, C. Montes, A. Marinelli, 

MLL. Ares, J. Martin Benito, M. Uribazo and J.L. Martinez Veiga 
Serv. de Cirugia General y Digestiva, Hospital ‘Severo Ochoa’, 
Avd. de Orellana s/n, Leganes, 28911 Madrid, Spain 


Introduction: Elective surgical treatment of duodenal ulcer has its indica- 
uons. The laparoscopic approach offers clear advantages. We have carried 
out a laparoscopic approach using four truncal vagotomies with pyloro- 
plasty. a posterior truncal vagotomy and seromyotomy and four posterior 
truncal vagotomies with anterior linear gastrectomy (PTV-ALG). In none 
of the cases of PTV-ALG existed symptoms of stenosis, the indication for 
surgery being poor response to medical treatment or episodes of upper 
gastrointestinal haemorrhage. 

Material and methods: The patient is placed on the operating table in 
ihe supine position with 30° head-up ult, with the surgeon between the 
legs of the patient. Five trocars are used. four of 10 mm placed in righi 
midclavicular line. left anterior line, subxyphoid and upper middleline. 
where the optics of O° is placed. and one of 12 mm in teft midclavicular 
line. The dissection begins opening the pars condensa visualizing the right 
crura and opening the right phreno-csophageal space until location of the 
posterior vagal trunk. Section between clips of the vagal trunk. By means 
af three 3/) silk suiches we mark [- the starting pomt that includes the 
first branch of the crow foot, 2- the middle point near the lesser curvature 
and 3- the lust once overcome the gastric fundus already in posterior face. 


The ALG is cared out by means of the successive application of 


endoGiA 30 helped with the tractors. We have needed between six and 
eight loads in order to complete the ALG. 

Conclusions: Neither the time of evolution. or the number of cases are 
enough to allow any conclusions, Anyway. with more than a year of fol- 
low-up pone of the cases have presented with ulcerous symptoms nor 
relapse, 


A nylon guidewire for repeated oesophageal dilatations 
Z. Gorka, J. Nowak, H. Mekle. J. Stota, Z. Skabiak and P. Lampe 


Department of Digestive Surgery, Silesian Academy of Medicine, 
40-752 Katowice, 14 Medyków st., Poland 


Conservative dilatation of oesophageal strictures (due to cancer, of corros- 
ive migestion, operative anastomoses) may be difficult, because of a 
rortous, kinked or very tight stricture canal or by atypical anatomical mor- 
phology. The introduced guidewire may get stuck, perforation is possible. 

In the period 1975-1997 in 39 such patients with a difficult: stenosis 
the authors applied a method with retrograde stricture dilatation and mtro- 
duced nyion guidewire for long time repeated bougie dilatations. 

Within a laparotomy and gastrotomy, up to the retrograde stricture 
dilatation, the wire was lead from the gastric lumen retrograde through the 
dilated stenosis to the throat and mouth or nose. The distal end of the 
wire through gastric and abdominal wall was fixed to the abdominal wall 
surface. The so introduced wire was later used as a guide for repeated 
dhiatatvions. In nine patients the wire was used for over one year. Totally 
135 dilatation procedures were performed. No complications related to the 
wire was observed. Transient clinical improvement was obtained in 22 
patents and long lasting or permanent dilatation in 11. Technical details. 
clinical data of the patients, endoscopical and radiologica] documentation 
are presented by video, 

A nylon guidewire installed for long duration can be used for repeated 
dilatations in difficult oesophageal stenoses. 
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Procedure of video assisted blunt dissection for patients with 
early esophageal cancer 


M. Iwasa, A. Yamamoto, Y. Ohmori. Y. Iwasa. A. Inoue, 
H. Maeda, M. Kume and S. Ogoshi Department of Surgery IH 
Kochi Medical School, Nankoku, Kochi 783-8505 Japan 


Introduction: After sinpping or blunt dissection of esophagus, it is com- 
mon that the substitute of esophagus is passed through the retro- 
mediastinum to protect after bleeding and leak of air. We developed 
mediastinoscope with transparent optical sheath for observation to the 
retromediastinum space after stripping of the esophagus. 

Material and methods: Eight patients with sm-pm esophageal cancer 
were applhed this methods. Stages were diagnosed by endoscopic-ultra- 
sound and/or CT. Optical sheath was made by poly vinyl chloride (PVC) 
and 33cm of length and 23cm diameter. It ts consisted to double lumen 
of large lumen {15 mm diameter) for mediastinoscope and small lumen 
(Simm diameter) for suction. Using the transparent optical sheath with 
mediastinal scope, surrounding connective tissues is dissected along to the 
esophagus from cervical meision and abdominal hiatus. 

Adter that. the esophagus is pulled out from = cervical region to 

abdomen by using vein stripper. The transparent optical sheath with medi- 
astinal scope is inserted again from cervical region to retromediastinum 
for observation this procedure under video assisted. 
Results and conclusion: After removing esophagus. the retromediastinum 
could be observed and bleeding and/or injuries of pleura were clearly 
detected and appropriate manoeuvre could be done with video monitor. 
Operative duration and blood loss were remarkably decreased in compari- 
son with conventional thoracotomy method. There was no complications 
and this technique might be useful and safe for patients who receive the 
blunt dissection for early stage esophageal cancer. 


Total laryngo-cesophaguectomy plus bilateral radical cervical 
lymphadenectomy for the treatment of a carcinoma of the 
cervical oesophagus 


C. Serra, A. Baltasar, R. Bou, J. Del Río, M. Bengochea, 

R. Martinez, F. Arlandis and C. Escrivá Servicio de Cirugia 
General, Hospital ‘Virgen de los Lirios’, Poligono de 
Caramanxel s/n 03804 Alcoy, Alicante, Spain 


Introduction: Carcinomas of the cervical oesophagus usually have a bad 
prognosis and surgical treatment is difficult and extensive. Generally, 
curative procedures include en-block resections of neighbour organs. 
Material and method: We present in this video the case of a 44-year-old 
male admitted with total dysphagia and l6kg weight loss. The endo- 
scopist found a stenotic tumour immediately above the vocal cords that 
needed dilatation to obtain a biopsy and showed an epidermoid carci- 
noma. CT scan defined the possible infiltration of the posterior wall of the 
trachea, Total parenteral nutrition was initiated a week before surgery. 

En-block resection included a larynguectomy. thyroidectomy, total 
parathyroidectomy, bilateral radical cervical lymphadenectomy and tran- 
shiatal total oesophaguectomy. A gastroplasty via posterior mediastinum 
was chosen for the reconstruction making the anastomosis at the level of 
the pharynx and a very low tracheostomy was added. 

The postoperative period was satisfactory. The patient needed oral sup- 
port with thyroid hormone, calcium, vitamin D. Although calcium levels 
never raised above 6-5 mg/dl tetania episodes never occurred, Analysis of 
the specimen showed infiltration of the left thyroid capsulae and an only 
positive node belonging to the tracheo-oesophagic chain. Afterwards. 
adjuvant radiotherapy and chemotherapy was added. 

Six months later patient weight was 48 ke and oral food intake was 

normal. 
Conclusion: Carcinomas of the cervical oesophagus need aggressive 
surgical treatment even this may prove paliative. Short-term improvement 
of symptoms occurred in our patient, but further evaluation of results are 
to be made in the future. 
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Surgical treatment of achalasia by laparoscopy 


J. Vazquez Echarri, JM. Romeo, C. Montes, M.L. Ares, 
A. Marinelli, J. Martin Benito, M. Salvador, E. Gonzalez and 
© J.L. Martinez Veiga Serv. de Cirugía General y Digestiva, 


$ Hospital ‘Severo Oc hou’ Avd. de Orellana s/n, Leganes, 28911 
Madrid, Spain 







_ Introduction: In spite of the fact that pneumatic dilation of the cardia in 
achalasia offers some acceptable results, dysphagia, although diminished. 
usually reappears during the first months. We show a Heller myotomy 
associated with a Dor fundoplication in an achalasia patient, sent directly 
to surgery without previous dilation. The patient complained for year and 
half of progressive dysphagia and regurgitation, having lost 6kg of 
weight. The X-ray study, endoscopy and manometry were compatible 
with achalasia, with tendency towards vigorous type and LESP at rest of 

-36 mmHg, 

- Material and methods: Five trocars of 10 mm were used, placed in right 
midelavicular line, left anterior axillary line, left middle clavicular line. 
subxyphoyd and upper middle line where the optics of 0° was placed. We 
carried: out the complete dissection of the esophagic hiatus. Once dis- 
sected both crura, the esophagus was isolated creating a posterior window 

2 from right to left, surrounding it with a ribbon. At least about 7em of 
Co esophagus was freed identifying and peserving the anterior vagus. The 
yotomy ‘was carried out with scissors without electrocoagulation and 
oo. maii g af intraesophageal bougie of 40F, beginning 2cm below the 
-o gastfoe geal junction. We used the cardial artery like anatomical ref- 
erence. The myotomy was prolonged upwards in about 6cm being testing 
by intraoperative endose py its completion and the absence of perforation. 
We performed a partial fundoplication Dor type to avoid the gastroe- 
sophageal reflux. : 
Conclusion: The postoperative evolution was satisfactory. After one year 
the patient is totally asymptomatic without dysphagia, nor pyrosis. The 
manometry show a high pressure zone of 3cm of length with 8 mmHg 
and a pHmetry without  Pariolopie reflux. 
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Intraoperatory and dik aspects of the pharyngocolical 
anastomoses within the oesophagoplastical surgery for 
posteaustical high oesophagian stenoses 


S. Constantinoiu, D.: ‘Sarafoleanu, Fl. Chiru, A.R. Mocanu, 

R. Barla and M. Tocilescu Surgery Clinic, ‘St Maria’ Clinical 
Hospital, Bd lon Michalache (1 Mar), nr 37-39, sector 1, 78218 
Bucharest, Romania. 


The paper analyses the special aspects raised by four patients with post- 
caustical high “oesophagian stenoses after their having taken caustical 
soda, with a high oesephagian total stenosis, two of them presenting also 
the burning of the epiglottis with a larynx stenosis (which needed 
traheostomy. ). After firstly having carried out a feeding gastrostomy with 
peritoneal collar ~ Gavriliu method, six months later we carried out an 
oesophagial by-pass with anizoperistalatic left colon, two with presternal 
colon and two retrosternally. The cervical anastomosis was carried out in 
the second stage, and, due to the oesophagian total stenosis, it consised of 
latero-lateral pharyngo-colonoanastomosis, with extramucous monolayer 
threads on the colon and total ones on the pharynx: in two cases the 
pharyngotomy has been carried out in the hyoid bone bed after its partial 
reco and other two cases the pharyngotomy was carried out through 

a transverse Incision, subhyoidal. 

__ After a radiological and videoendoscopic contro] which noticed the cer- 

ical pharyngocelic anastomosis integrity, the feeding per os was resumed 
in two weeks, the gastrostomy was eliminated after other two weeks. 

The postoperatory functional result was very good in all the four cases, 
the patients putting on weight, 5 to 25kg within the first postoperatory 
year. | 
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Laparoscopke surgery of the retroperitoneal organs 


S. Duca, L Coman, C. Iancu, O. Bala, D. Munteanu and H. Radu 
Surgical Clinic no. HI, Str. Croitorilor 19-21, 3400, Cluj, 
Romania 


A laparoscopic transpentoneal approach was used for the kidney and 
adrenal glands In the case of serous renal cysts, unroofing of the promu- 
nent dome was performed Seventeen patients were operated, 14 with 
nght renal cysts and three with left ones. The diameter of the cysts ranged 
between 6 and 14cm. Average operative time was 50 mmutes. There 
were no incidents, por postoperative complicanons. 

Laparoscopic nephrectomy was performed in five cases, all for sclero- 
atrophic kidneys of inflammatory origin. There were three right and two 
left nephrectomies On the left side operation 1s more difficult due to 
close relation to the left colon and spleen. From the very beginning it is 
necessary to find and section the urether, because ris proximal stump will 
serve for suspending the organ and as a guide to progress with the dis- 
section towards the renal hilum. On the nght side, for a better operahve 
exposure, one must also perform a Kocher manoeuvre 

One laparoscopic nephropexy, using a polyglactinic mesh after Hubners 
technique, was performed, for a right renal third degree ptosis. 

Right adrenalectomy was performed in two cases for benign 
tumours, 4~5cm in diameter and in one case for an adrenal cyst. Left 
adrenalectomy was performed in one case For a proper exposure of 
the adrenal gland and its middle venous pedicle on the nght ıt is rec- 
ommended to perform a partial duodeno-pancreatic mobilization. On 
the left, mobilization of the lef colon and spleen are essential. 
Following these steps, blood loss was minimal and adrenalectomy 
much eased. 

The most demanding operations were the nephrectomy and the 
nephropexy, needing between 3-5 hours to be completed. There were no 
postoperative complications, all patients being discharged cured. 


Laparoscopic treatment of parahiatal hernias 


M. Felices Montes, R. Toscano Méndez and C. Vara Thorbeck 
Carlos Vara Thorbeck, Paseo Miramar No. 31, 29016, Malaga, 


Spain 


Surgery avoids the potential complications of large hiatus hernias The 
long incision of the classical abdommal and thoracic approaches are asso- 
ciated with pulmonary infections and slow recoveries. Laparoscopic 
surgery avoids these problems and offers a number of advantages. Our 
video shows three cases of the total of 10 patients that we have operated 
with laparoscopic technique. 

Methods: We reduced the paraesophapral hernias and partially or com- 
pletely resected the sack of three patients as we show ın the video. Large 
diaphragmatic defects were repeired with nonabsorbable sutures, no mesh 
was used The procedure ended with either a Nissen's or Dor fundrplice 
non antireflux technique. 

Results: Mean operanng time was 90 minutes. Patents had oral tolerance 
to diet at 24 hours and left hospital on the fourth postoperative day. There 
was DO case of relapse at sx months follow-up. 

Conclusions: Laparoscomec treatment of large paracsophageal hernias 
offers an excellent therapeutic alternative to open surgery; less infection, 
faster recoveries and shorter hosprtal stays. Fields of view of anatomical 
structures are better than open surgery. 


Laparoscopic inguinal hernia repair using a totally 
extraperitoneal approach 


X. Feliu, R. Claverfa, E. Ferndéndez-Sallent, E. Macarulla, 


P. Besora, J. Camps and J. Basas Department of Surgery, 
Hospital General d’Igualada, P. Verdaguer 128, 08700 Igualada, 
Barcelona, Spain : 


Totally extrapentoneal herniceraphy (TEP) probably ıs the best laparo- 
scopic inguinal herma repair technique because rt is based on classic open 
preperitoneal procedure with the advantages of the laparoscopic approach 

The pentoneum 1s kept intact, avoiding the potential nsk of damaging 
intra-abdominal organs, preumoperitoneum or TAUA injury. Spinal 
anesthesia can be used. 

Dene Le TED sha apao maano Sora 
operation concerning a dissection and mesh placement, improving the 
approach and thus, giving better postoperative comfort. 

We present the technical steps and the most important anatomical! 
references 1) Dissection balloon ıs used to facilitate preperitoneal space 
dissection. 2) Two 5 mm trocars in abdommal! middle line are placed. 3) 
Anatomical dissection landmarks. Cooper ligament, epigastrics vessels 
to know the type of herma; iopubic tract, inguinal mternal ring, pacas. 
4) Dissection of the elements of the cord avoiding missed indirect her- 
mal sac, the most important cause of recurrence during the leamnmeg 
curve (retuned recurrences). 5) The mesh is introduced through the 
10 mm umbilical trocar and positioned over the entre musculopectineal 
orifices with sufficient overlap at the medial and lateral borders. The 
size is 14 x 1] cm without cuts. 6) The belicoidal stapler is used to fix- 
ate the mesh. 


Flexible choledochoscopy: technical improvements and 
Indications 


*J.M. Fernández, J. Mufioz, F Blasco, R. Partida and J. Tirapo 
General and Digestive Surgery Service, Hospital ‘Cruz Roja’ 
INSALUD, Ceuta, Spain 


The choledocoschopy (CD) represents the only that allows a 
direct view of the intra and extrahepatic biliary tract, with a 75-85 per 
cent sengitivity and 100 per cent specificity in diagnosis of neoplasms and 
lithiasis, It reduces the retained stone rate from 9-14 per cent to 1-3 per 
cent. We adopted the CD with a flexible instrument, 4-6 mm m diameter, 
as the routine exploration of the biliary system when the preoperative 
studies or mtrsoperative evaluation suggest biliary pathology. It could or 
could be not preceded by intraoperative cholangiography. We can also 
maks biopsies and remove stones through the work channel The CD can 
be done through a choledochatomy or the cyshie duct given a previous 
balloon dilatation. The procedure lasts an average of 20 munutes and 
needs the continous perfusion of normal saline solution at a pressure no 
higher than 100 mmHg. The CD 1s connected to the Isperoscopic camera 
and the images are seen on the video screen We present mx patients with 
different diseases who demonstrate the usefulness of the procedure There 
was no morbidity related to the procedure We saw a significant improve- 
ment m the number of primary closure of the bile duct since we started 
the CD. We were not able to complete the CD with the laparoscopic 

. The most ımportant techmeal problem that occurred was when 
we tried to visualize the hepatic confluence, because of the extension of 
the common wall between the cystic duct and the common hepatic 
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Pediatric endoscopic surgery 


*Ch. Grapin, *F. Fayad and **N, Sellier *Department of 
Pediatric Surgery, P PUA Jean Verdier 93140 Bondy, France 


The minimally invasive procedures are now being successfully applied to 
pediatric surgical procedures such as cholecystectomy. cryptorchidism, 
diagnostics of inner genitalia, peritonitis, thoracosopy. 

The anticipated benefits of these techniques include less postoperative 
pain, shorter hospital stay. and lower hospital costs, with a quicker return 
to normal activity. Obviously. a number of precautions should be taken in 
children: the use of open laparoscopy seems the main point. 

This video (30 mn) shows the main indications of laparoscopy in child- 
hood: appendectomy, gastroes sophageal reflux, abdominal cryptorchidism., 
ovarian cysts, splenectomy, nephrectomy and thoracoscopy. 


Laparoscopic operation of double-splitting hiatal hernia 


*Z. Hajdu, *M. Molnár, *L. Bokor, *Z. Szegedi, *S. Kathy and 
TR. Bagi *Department of Surgery, Kenézy Teaching Hospital of 
Medical University School, Debrecen, *Ethicon Endo-Surgery, 
Hungary 


Introduction: The method of laparoscopic repair of hiatal hernia is 
accepted i in surgery. | 

Methods: Between January 1994 and December 1998 authors have 
done 125° laparoscopic operations. They would like to demonstrate the 
most difficult hiatal reconstruction, where they have treated a large 
hiatal hernia. The three-fourth of the stomach was in the thoracic cav- 
ity partly through the hiatus and partly through the right ruptured crus 
itself, The authors demonstrate their procedure and the use of Harmonic 
Scalpel. 

Results: During het: pperation they did not have any secondary injury. 
There was no need for tranfusion. Their patient was completely pleased 
with the results after discharge. still is under regular control. In the 
demonstrated rolling-hernia Operation the advantages of Harmonic Scalpel 
were: clean, bloodless: operating field: easy and safe transsection of ves- 
sels and tissue; shorter operation time. 

Conclusion: Based on their experiences and on the data of literature the 
laparoscopic technique is a feasible method in the treatment of hiatal 
hernia. 


ica reoperation after laparoscopic hiatal 
reconstruction 


Z. Hajdu, S. Kathy. 7 Bokor and Z. Szegedi Department of 
Surgery, Kenézy Teäching Hospital of Medic al University School, 
Debrecen, Bartók B; 2-26, 4043, Hungary 


Introduction: The laparoscopic hiatal reconstruction is accepted treatment 
of hiatal hernia. In cases of recurrent hernias the accepted treatment 
mostly is the open reoperation that means the reconstruction of the incor- 
rect hiatus and fundoplication. 

Methods: A 68-year-old woman was operated for paraesophageal hiatal 
hernia. Laparoscopic hiatal reconstruction with Nissen fundoplication was 
performed. She developed a recurrent paraesophageal hernia. We per- 
formed a re-laparoscepy and we realised tearing of the crural stitches. 
opening of the hiatus and hernialisation of the fundus of stomach. A 
laparoscopic hiatal reconstruction and Toupet fundoplication was per- 
formed. 

Results: The hernia was withdrawn, the hiatus was correctly closed. the 
fundus was fixed and. the fundoplication was performed entirely laparo- 
scopically. There was no intraoperative complications. Operation time was 
65 minutes. The postoperative course was uneventful, and radiologic 
examination showed lack of hiatal hernia. Six months later our patient has 
no complaints, 

Conclusion: The treatment of failed laparoscopic hiatal reconstruction 
generally requires reoperation. Open procedure is recommended to make a 
correct solution. In special cases during laparoscopic reoperation (re- 
laparoscopy} reconstruction of hiatus could be performed with success. 
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Laparoscopic treatment of perforated peptic ulcer: first 
experience 


N. Kaselis, A. Montvydas, A. Slepavicius and N. Noreika 
Klaipeda Hospital, Liepojos 15, Klaipeda, 5800 Lithuania 


It is accepted that emergency treatment of perforated peptic ulcer is based 
on the surgery, namely simple closure or more definitive ulcer surgery. 
The preliminary results of laparoscopic treatment of I] patients with 
peptic ulcer perforation are reported here. 

For patients with perforated peptic ulcer, without ulcer history, we per- 
form laparoscopic duodenorrhaphy with omental patch repair. We used 
this method in II patients. Ten of them were males (age from 20 to 41 
years}. Mean time from perforation until operation was 7 hours 42 min- 
utes (range 3-15 hours). The perforation of duodenum ulcer with serofib- 
rinous peritonitis was found during laparoscopy in all cases. Ulcers were 
sutured by vicryl sutures. Additional sutures with omental patch were 
passed to surround the perforation. This was followed by peritoneal 
lavage with normal saline. At the end of operation the tubes under the 
liver and in pelvis minoris were left. The operation lasted for a mean time 
75 minutes (range 40-135 minutes). For the protection of duodenal suture, 
in the case of big perforation hole (0-8 cm), nasograstric tube was left for 
two days in two of the operated patients. 

Next day postoperatively all patients started to walk, only non-narcotic 
analgetics were applied. No leakage was demonstrated and no postopera- 
tive complications accrued. No conversions were needed in our practice. 
The mean hospital stay was 7-9 (range 7~14) days. 

One month later, during control fibrogastroduodenoscopy, healed ulcer 
scars were found, no gastric evacuation disorders were demonstrated. 
Conclusion: The laparoscopic surgery of perforated peptic ulcers is effec- 
uve in the first hours after perforation. 


Operating technique and early results of endoscopic subfascial 
division of perforating veins 


D.Z. Kuś, W. Jóźwiak, D. Kaczmarczyk, P. Zydlewski and 
W. Stryga Sr. Anna District Hospital of Traumatic Surgery, 
Department of General Surgery, ul. Barska 16/20; 02-315 
Warsaw, Poland 


Introduction: Direct surgical ligation of incompetent perforating veins 
has been reported to effectively treat severe chronic venous insufficiency. 
Although it could be associated with significant wound complications. We 
present our operating technique and early results of endoscopic subfascial 
division of the perforating veins. 

Materials and methods: From July 25, 1996 to December 31, 1997, 
27 legs in 21 patients (12 female, 9 male) were treated with endoscepic 
subfascial division of perforating veins. Seventeen of the 27 legs had 
active or recently healed venous ulcers. Mean duration of the ulcera- 
ions was 7-3 years. Standard laparoscopic equipment with two 10-mm 
ports was used to perform clipping and division of medial perforating 
veins through two small incisions made just below the knee, avoiding 
the area of ulcer. Carbon dioxide was insufflated at a pressure of 
30 mmHg into the subfascial space to facilitate dissection, and a pneu- 
matic thigh tourniquet (300 mmHg) was used to obtain bloodless oper- 
ating field. Additional removal of superficial veins was performed in 17 
limbs. 

Results: A mean of 4-1 perforating veins (range 1-6) were divided: 
tourniquet time averaged 45 minutes (range 30-110). We observed no 
wound infection. Superficial Mro bopi ehis was an early complication 
and occurred in one patient. In 22 legs the ulcer healed and symptoms 
resolved. In three legs the ulceration improved and in two it was 
unchanged, 

Conclusions: Endoscopic subfascial division is a safe and precise tech- 
nique avoiding skin incisions in the ulcer area. This method allows us to 
reach all of the medial perforators. It could be used successfully in man- 
agement for patients with most severe forms of active or healed venous 
ulcers. 
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Gasiess laparoscopic cholecystectomy with mini-instruaments 
(2mm) video 


M.J. Queiroz-Medeiros, A. Menezes-Silva, J.R. Raposo 
d'Almeida, H. Vasconcelos Dias, J.L. Nunes and C. Balhana 
Department of Surgery, Hospital de Pulido Valente, New 
University of Lisbon, Alameda das Linhas de Torres, 117-1750 
Lisbon, Portugal 


Gasless Isparcscopy, in which abdomunal distension is provided by an 
abdominal wall lifung device, has been our choice for patients undergoing 
laparoscopic surpery. Cholecystectomy has been performed in 450 succes 
sive pahents with good results. Recently, we started practising this type of 
operation using instruments with 2mm of diameter. The video demon- 
strates, step by step, the possibility of performing a cholecystectomy with 
ee ee ee ane 
gasless techmque (we will show the abdominal wall hftng device 

Laparolift®, Ongin Medsystems — cic a neces) We rods The work 
ing chamber) we achieved a very good vision and an excellent exposure of 
the cystic duct, the artery and the common bile duct. As usual with this 
technique, ungation and suctton were very helpful and the 2mm suction 
device made the dissection of the tnangle of Calor very casy to perform. 


For cholecystectomy we usually insert only three trocers (one 5mm 
and two 10mm). However, we consider advisable to insert a fourth port, 
when using smaller mstruments, to make surgery more comfortable and 
safer 


Laparoscopk truncal vagotomy and antrectomy (video) 


J Raposo d’Almeida, A. Menezes Silva, H. Vasconcelos Dias 
and MJ. Queiroz-Medeiros Department of Surgery, Hospital de 
Pulido Valente, New University of Lisbon, Alameda das Linhas 
de Torres, 117-1750 Lisbon, Portugal 


We present a video demonstrating that Laparoscopic Truncal Vagotomy 
and Antrectomy can be safely cared out without CO, 


therapy 
up included upper endoscopy with target bropsy of the edge. 

In order to perform the operation we used, as usual, an abdominal wall 
lifting device (Laperolift®, Origin Medystems) which us necessary to pro- 
duce the working chamber The operahon was carned out according to the 
classic steps of truncal vagotomy and antrectomy (Billroth IL, antecolic), 
but under gaskeas laparoscopic surgery. Unstressed access to the patient 
and clear visualisahon of the snatomy is posmble with gasless techmque 
which is compatible with the use of conventional instruments which make 
surgery easier. The technique greatly reduces potential patient morbidity 
associated with CO, pncumoperitoneum, particularly pneumothoraces and 
emphysema Anaesthetists report little difficulty performmg ther dutes. 


The use of ultrasonic energy in the laparoscopic cholecystectomy 


G. Savanis, G. Velimezis, V. Patrikakos, I. Antoniadis and 
E. Perrakis Department of Surgery, Western Attika General 
Hospital Dodekanisou 1, Athens, Greece 


Alm: The am of this study 1s to demonstrate our experience on the use of 
the ultrasonically activated scalpel (UAS) in the laparoscopic cholecystec- 
tomy (L C.). 

Methods: Between January and December 1997 the UAS was applied in 
240 patients who underwent L.C. (164 females, 76 males, mean age 565 
years) Local findings during the operation were: 180 uncomplicated 
cholelithiasis, 22 acute cholecystitis, 17 gallbladder empyema, 13 hydrops, 
eight lithiams with liver cirrhosis of Child-stage A and B (3-3 per cent) 
Results; There was one conversion to open procedure, but not due to the 
UAS. The mean operative time after the first 10 procedures was 15 mm 
(5-33 min), in average 4 mun shorter than with electrosurpery 


Video Presentahons 


The incidence of gallbladder perforation from the device itself was one 
per cent The mean length of hospital stay was 2-540 5 
days. There was significantly less fluid amount from the drain in compar- 
son with patents operated with electrosurgery The complete techmque is 
demonstrated m the video tape. 

Conclusions: The expenenced advantages of the UAS in the LC. over 


especially needed m cirrhouc patients 
2 Minimal tissue injury and low incidence of Gallbladder perforation dur- 
mg dissection with the device. 
3 No msk of inadvertent distant mjury resulung from arcing and sparking 
4. No smoke generation and clear visual field. 


grounding 
7. No use of dissector and scissor. The procedure can be carried out with 
the use of the UAS alone and this reduces significantly the cost 
8. Drainage can be avoided m most of the cases. 


The laparoscopic extirpation of a wandering spleen 


P, Van De Walle, B. Dillemans, M. Vandelanotte and L. Proot 
Department of General, Vascular and Paediatric Surgery, AZ 
St-Jan Bruges, Bruges, Belgium 


A 79-year-old female pabent with chronic tymphatic leukemia since 1971 
was presented with a severe relapse of autoimmune thrombocytopema 
The patient already underwent an urachation of the spleen with a maxi- 
mum dose of 24 Gray Now the thrombocytopema was resistent to medi- 
cal therapy with leukeran, cortscosteroids and immunogiobulins. As fur- 
ther uradiation was not possible, splenectomy was considered On 
preoperative computed tomography scan of the abdomen the spleen was 
localized ın the left foasa and hypogastnum. The total length of the spleen 
was 147cm. The ectopic spleen with a weight of 885 gramme was suc- 
cessfully removed by the laparoscopic approach. Histopathology revealed 
invasion of the spleen by CLL. After the splenectomy normalization ol 
the thrombocytes occurred (250000 on the day of discharge). 


The laparoscopic marsupialization of a glant post-traumatic cyst 
of the spleen 


P. Van De Walle, B. Dillemans, M. Vandelanotte and L. Proot 
Department of General, Vascular and Paediatric Surgery, AZ 
St-Jan Bruges, Bruges, Beigium 


A 26-year-old female patient was transferred from the gastro-enterology 
department with a history of mereasing pain in the left upper quadrant ol 
the abdomen. Sometimes there was mradiation of the pein to the left tho- 
rack region or to the left fossa Purtbermore, there were complamts of 
wearmness and shortness of breath in doing daily activities. On abdomunal 
examination a sphencal mass was felt in the left upper quadrant. 
Echography of the abdomen showed a thm walled cyst with homogeneous 
content and a diameter of 140mm Computed tomography scan of the 
abdomen showed a giant splenic cyst with a cross sectional diameter of 
[7 cm and a height of 16cm A laparoscopic approach was proposed with 
further decision making based on the frozen sections during the operation. 
A successful laparoscopic marsupsalization was performed. 


Laparoscopic Nissen- Rossetti fundoplication 


J. Vazquez Echarri, J.M Romeo, C. Montes, M.L. Ares, 

M. Uribazo, J. Martin Benito, J. Escudero, R. Llorente and 

J.L. Martinez Veiga Serv. de Cirugía General y Digestiva, 
Hospital ‘Severo Ochoa’, Avd. de Orellana s/n, Leganes, 2891 1 
Madrid, Spain 


The surgical treatment of the gastroesophageal reflux represents a clea 
mdication for a laparoscopic approach. The laparoscopy allows the sam 
surgical technique dimimishing the surgical trauma. 
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From November 1992 to December 1997 we have performed this tech- 
nique in 92 patients. The surgical technique was similar in all the cases 
although with the learning curve the operative time declined from 4 to 1-5 
hours, the mean of the series 134 minutes. Five trocars of 10mm are 
used, right (ie lod ae left anterior axillary line, left middleclavicular 
line, subxyphoyd and upper middle line for the optics of 0°. We begin the 
dissection opening the pars condensa, visualising the right crura and open- 
ing the phreno-esophageal space. Once dissected both crura, we carry out 
the isolation of the esophagus creating a posterior window by dissecting 
right to left. Later on, we complete the dissection of both cruras, and Hb- 
erate the His angle and the gastric fundus without section of the short gas- 
tric vessels. In all the cases we carried out a crura repair, with one to four 
stitches, In 89 cases we ame out a SRON Aana neam neo ication 





cases we carried out an anterior eo iA Dor type, in one for tech- 
nical reasons and in the other for manometric contraindication to complete 
fundoplication. In the last 32 cases the valve was sutured to the right 
crura to avoid a torsion effect. In a case conversion to open fundoplica- 
tion for haemorrhage was necessary. Cholecystectomy was associated in 
14 cases. 


Operative strategy in laparoscopic splenectomy 


J. Vazquez Echarri, i M. Romeo, R. Llorente, C. Montes, 

A. Marinelli, M.L. Ares, A. Garcia Alvarez, J. Martin Benito, 
D. Lacasa and LL, Martinez Veiga Serv. de Cirugía General y 
Digestiva, Hospital ‘Severo Ochoa’, Avd. de Orellana s/n. 
Leganes, 2891] Madrid, Spain 





Introduction: The ee splenectomy is suitable in spleens of less 
than 20cm in length, and especially when it is possible their fragmenta- 
tion for extraction as ITP and spherocytosis. 

Material and methods: The placement of the patient is in supine decubi- 
tus with 30° head-up tilt and about 45° right lateral tilt. The surgeon 
stands between the legs of the patient. Four trocars, three of 10 mm and 
one of 12mm, are positioned in middle line under xyphovd, between 
umbilicus and xyphoyd, NaN e line subcostal (0° telescope) and 
middie axiilary line subcostal ( 2mm). In the last four cases the patient 
was placed in the lateral peat a position. The dissection begins in the 
inferior pole of the spleen, liberating the splenic angle of the colon and, 
isolating and dividing between clips the vascularization of the inferior 
pole. The inferior pole is rised, sectioning the renalsplenic ligament and 
the fatty tissue of the inferior border of the hilius. We continue cephalad 
by opening the anterior face of the gastrosplenic ligament and dividing 
between clips the short gastric vessels. Later on, maintaining the spleen 
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rised, we continue with the liberation of the renalsplenic ligament up to 
identify the hilar vessels isolated from the pancreatic tail, proceeding to 
their section with endoGIA. The liberation is finished with the section of 
the splenophrenic ligament. Later on, the spleen is introduced into a plas- 
tic bag. The bag is closed by tightening the pursestring at its top and is 
partially pulled out of the abdomen through the 12mm trocar. The spleen 
is morcellated within the bag and removed. 

Conclusions: During the last three years we have operated on with this 
technique 18 patients. In a case, the first of the series, it was necessary 
the conversion to laparotomy for haemorrhage and another case was 
reoperated in the postoperative period. In a case we associated a chole- 
cystectomy. 


Laparoscopic posterior truncal vagotomy and anterior linear 
gastrectomy 


J. Vazquez Echarri, J.M. Romeo, C. Montes, A. Marinelli, : 
M.L. Ares, J. Martin Benito, M. Uribazo and J.L. Martinez Veiga 
Serv. de Cirugía General y Digestiva, Hospital ‘Severo Ochoa’, 

Avd. de Orellana s/n, Leganes, 2891] Madrid, Spain | 


Introduction: Elective surgical treatment of duodenal ulcer has its indi¢a- 
tions, The laparoscopic approach offers clear advantages. We have carried 
out a laparoscopic approach using four truncal vagotomies with pyloro- 
plasty, a posterior truncal vagotomy and seromyotomy and four postena 
truncal vagotomies with anterior linear gastrectomy (PTV-ALG). In. 
of the cases of PTV-ALG existed symptoms of stenosis, the indication for 
surgery being poor response to medical treatment or episodes of upper 
gastrointestinal haemorrhage. 
Material and methods: The patient is placed on the operating table in 
the supine position with 30° head-up tilt, with the surgeon between the 
legs of the patient. Five trocars are used, four of 10 mm placed in night 
midclavicular line, left anterior line, subxyphoid and upper middleline, 
where the optics of 0° is placed, and one of 12 mm in left midclavicular 
line. The dissection begins opening the pars condensa visualizing the right 
crura and opening the ‘right phreno-esophageal space until location of the 
posterior vagal trunk. Section between clips of the vagal trunk. By means 
of three 3/0 silk stitches we mark 1- the starting point that includes the 
first branch of the crow foot, 2- the middle point near the lesser curvature 
and 3- the last once overcome the gastric fundus already in posterior face. 
The ALG is carried out by means of the successive application of 
endoGIA 30 helped with the tractors. We have needed between six and 
eight loads in order to complete the ALG. 
Conclusions: Neither the time of evolution, or the number of cases are 
enough to allow any conclusions. Anyway, with more than a year of fol- 
low-up none of the cases have presented with ulcerous symptoms nor 
relapse, 
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Laparoscopic pericystectomy with the harmonic scalpel for 
hepatic hydatidosis: case report 


A. Alper, L Ozden, O. Bilge. Y. Tekant. L. Avtan, K. Acarli. 
A. Emre and O. Ariogul = /stanbul Faculty of Medicine. Hepato- 
pancreato-biltary Surgery Unit, 34390 Capa, Turkey 


In this videoband, we present a case of hepatic hydatidosis treated by 
pericystectomy with the aid of the “harmonic scalpel’ apparatus (Ethicon). 

The patient was a 47-year-old man with a computerized tomography 
revealed Gharbi grade HI exophytic lesion (8 x 6cm) at segment HE At 
the laparoscopic exploration, the cyst was found to be covered with omen- 
tal adhesions which were divided with the aid of ‘harmonic shears’. The 
cyst was removed by cutting in the plane between the cyst and hepatic 
paranchyma in the coagulation mode of the apparatus at full energy. Two 
hepatic ven branches ({-1-5mm) and an arterial branch (1 mm) were 
observed as disting structures and secured with clips. At the end of the 
procedure, there was only minimal bleeding from the liver surface and 
this was controlled with the argon beam coagulator. Then the cyst was 
placed into a plastic bag and extracted afier the cyst contents were par- 
tially removed. The postoperative course of the patient was uneventful, 
He was discharged after two days. 

The harmonic scalpel greatly facilitates the procedure by sealing the 
‘raw’ liver surface effectively, ie. there was no leakage of bile and only 
minimal bleeding. With the aid of ‘harmonic scalpel’ or a similar appara- 
tus, pericystectomy can be conveniently added to the armementarium of 
the laparoscopic surgeon. This operation should be performed in the insti- 
tons with extensive experience in both laparoscopic and hepatobiliary 
surgery, 


Oesophageal epidermoid carcinoma: results of surgery after 
neoadjuvant radiochemotherapy 


Aky 


“N. Berthoux and *C. Ducerf Department of General. 
Gastrointestinal Surgery and Liver Transplantation, Croix Rousse 
Hospital, Lyon, France. Department of Radiotherapy, Centre 
Hospitalier Lyon Sud Lyon, France 


While surgery still remains the treatment of choice for oesophageal epi- 
dermoid carcinoma. there was no improvement of the survival rate in the 
past decades with [8 per cent five years actuarial survival. The aim of 
this study was to evaluate the interest of surgery after neoadjuvant 
radiochemotherapy to 1) increase the resection rate. 2) improve the actu- 
arial survival rate, 3) increase the disease free survival (DES). 4) avoid 
mutilating surgery. From February 1987 to September 1997, 55 patients 
149 men and six women) with a mean age of S848 years (from 77 to 38) 
received oesophageal resection after neoadjuvant treatment, In eight cases 
there was a previous history of ENT epidermoid carcinoma. Tumour 
location was: upper 1/3 n=19, middle 1/3 n=22. lower 1/3 n=9 and dou- 
ble localisation in upper and lower 1/3. 2=5. Impassable stenosis was 
observed in 20 cases, Thirty-five patients had endosonography. and 
tumour classification was mainly uT3 #=25 (45-5 per cent). uT4 n=6 (11 
per cent) and UNI n=25 (45-5 per cent), uN? n=6 (11 per cent, the other 
patients were: uTO a=], uT} n=l, uT2 n=4. uTx n=3, uNO n=5, uNx 
n=4. Neoadjuvant treatment included two courses of chemotherapy 5- 
Fluorouracil (1 g/m*/day) and Cisplatin (25 mg/m/day) from day | to 
day 5. and from day 21 to day 26 where half dose of SFU was given. 
Radiotherapy was done from day 21 to day 36 giving a total of 36 grays. 
Full neoadjuvant treatment was possible in 67-3 per cent of cases, radio- 
therapy was completed in 85-3 per cent. and uneventful course was 
achieved in 56-4 per cent. Surgery was performed one month after the 


end of radiotherapy (at day 60). Tumour resectability was 96-4 per cent, 


only two patients had surgical exploration without tumour resection. 
Complete (curative) resection was achieved in 45 cases ($2 per cent), and 
in eight cases (14-5 per cent) palliative resection was done. Forty-seven 
patients had gastroplasty and two had coloplasty. Three field lym- 
phadenectomy was done in 38 cases (69 per cent) and two field lym- 
phadenectomy in 15 cases (27 per cent). Operative mortality was nil, and 





hospital mortality was 7-3 per cent. The postoperative course was 
uneventful in 45-5 per cent of patients, complications that occurred were 
mainly pulmonary (34-5 per cent) and recurrent nerve palsy (23-6 per 
cent). Pathological tumour classification (AJCC 1988) was: Stage 2a 
n=0. Stage 2b n=3, Stage 3 n=8 (14-5 per cent), Stage 4 n=13 (24 per 
cent), and in 23 cases (42 per cent) the tumour was totally (or almost) 
sterilised (R+). Larynx preservation was achieved in 10 of 12 patients 
with theoretical indication of total pharyngolaryngoesophagectomy. The 
overall actuarial survival rate was 27 per cent and 22 per cent at four and 
nine years. The DFS was 28 per cent and 25 per cent respectively, 
Sixteen patients died with local or metastatic recurrence. and 19 are liv- 
ing (17 are disease free and two with metastasis). In the group R. the 
actuarial survival rate was 53 per cent and 46 per cent at four and nine 
years, and the DFS was 46 per cent and 47 per cent respectively, Six 
patients died without recurrence and 12 are living and disease free. 
Neoadjuvant treatment is well tolerated by almost all patients when care- 
fully selected. It appears that this combination therapy increases tumour 
resectability, it can allow in some cases laryngeal preservation. 
Significant improvement of the actuarial survival rate and DES is 
observed in the R+ group. 


Antroduodenal motility in patients with gastroesophageal reflux 
disease and gastric symptoms 


J. Heimbucher, K.-H. Fuchs, M.P. Ritter, S.M. Freys and 
A. Thede Chirurgische Universitdtsklinik, J. Schneiderstr. 2 
97080 Wiirzburg, Germany 


Background: A considerable percentage of patients with gastroesophageal 
reflux disease present with gastric symptoms in addition to typical reflux 
symptoms. The underlying motility of the stomach and/or duodenum is 
poorly understood. 

Aim: To characterize antroduodenal motility in patients with GERD and 
gastric symptoms, 

Material and methods: Thirty-four patients (25 male, 9 female. age 
25-78 years) with increased esophageal acid exposure on 24 hour 
esophageal pH monitoring (DeMeester score >14-7) and 38 healthy volun- 
teers underwent 24 hour ambulatory antroduodenal manometry studies. 
The majority of patients (85 per cent) presented with gastric symptoms 
(nausea and vomiting, fullness. early satiety) in addition to typical reflux 
symptoms, the others had an increased Bilirubin exposure of the stomach 
and/or delayed gastric emptying. The total number and the duration of 
complete interdigestive motor cycles (MC's) was analysed. The contrac- 
tion frequency in the antrum and duodenum was calculated for the total. 
upright. supine and postprandial study period. Results were compared 
with the data of the 38 healthy volunteers. 

Results: GERD-patients showed a lower total number of interdigestive 
motor cycles (MC's) in the antrum and duodenum when compared to 
healthy volunteers (table), The postprandial contraction frequency in the 
antrum and duodenum was lower than in normal controls (table). 


OO LL LALLA NHN EN ONEROUS CSL SLASH tn Reet aimee ptibteumnanemnenietunanmntiniititiiananensn 





Antrum Duodenum 
Control GERD P Control GERD P 
IMC number/24 h 5 3 <0-05 x į <H 
duration {min} p20) 122 fs, 65 6 <0HS 


Frequency total 1-$3 0-83 <00 | 
upright P38 1.33 nS. 2 

supine (}-65 0-33 <00] l 

postprandial 1.74 0-96 <O05 4 


Values indicate median. 


Conclusion: Patients with gastroesophageal reflux disease and gastric 
symptoms have reduced foregut motility which could compromise the out- 
come after antireflux surgery. 
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Scintigraphic findings correlate with symptomatology in 
esophagoplasty function evaluation 


*N. Kavallieratos, tP. Yannopoulos and ŁA. Stavraka-Kakkavaki 
*Ist General Department, Gen. Reg. Hospital Nikea, Piraeus 
¥2nd Surgery Department, ‘Evangelismos’ Hospital, Athens 
ENuclear Medicine Section, Roentgenol Laboratory of Athens 
University. Greece ` 


Background: Esophagoplasty is nowadays a well-established surgical 
procedure for palliation or cure of malignant as well as benign esophageal 
disease. Apart from the underlying disease, quality of life depends on 
long-term functional results. Scintigraphy is a relatively simple well toler- 
ated method of esophagoplasty function evaluation. 

Material and methods: Thirty-one patients having undergone 
esophageal resection and substitution (n=24, 77-4 per cent) or bypass 
(n=7, 22-6 per cent) have been studied 3-186 months after the operation. 
Data concerning kind of operation. nutritional state, ability to swallow 
and symptoms as vomit, a feeling of ‘fullness’ or ‘spasm’ have been 
recorded. The patient was examined fasting for at least six hours. | mCi 
of 99 mTe sulfur colloid in 10 ml of tap water were given orally and the 
patient was instructed to swallow it at once and not swallow his saliva 
for 32 seconds, Examination was performed in supine position before and 
after taking sitting position, so that the role of gravity could be esti- 
mated. 

Results: Transit time of 30 per cent of radioactivity exceeded 1312 
seconds in 83-9 per cent of cases. 32 seconds clearance ranged from 3-12 
per cent to 58-69 per cent. Even the best results of substitute transit and 
clearance were statistically highly significantly worse than the ones of a 
group of healthy volunteers. Best functional results have been observed in 
patients with jejunum or iso- or antiperistaltic gastric tubes. Substitute 
clearance due to gravity was the main contributor to overall clearance. 
especially in cases of whole stomach, and correlated well with present 
nutritional state (percentage of ideal weight). Scintigraphy was specific 
but not sensitive in revealing reflux to the substitute causing Symptoma- 
tology. : 

Conclusions: Scintigraphy is a well-tolerated non-invasive method of 
screening patients after esophagoplasty for estimation of long-term func- 
tional results. Gravity plays cardinal role in food passage through 
esophageal substitutes, though differences between different parts of GI 
tract do exist and should be attributed to motility. Esophageal substitution 
with jejunum or iso- or antipersistaltic gastric tubes has yielded best func- 
tional results. 


Multi-stage tracheo-bronchial stenting and esophageal 
intubation for malignant respiratory tract and esophageal 
stricture : 


L. Kotsis, Zs. Pápai, K. Udud and E. Apáti Thoracic Surgical 
Clinic and Bronchology of Korányi National Institute, H-1529 
Budapest. Pihené u.l, Hungary 


Successive airway stenting and pull-through esophageal intubation for 
combined malignant respiratory tract and esophageal involvement is pre- 
sented. From 1982 to 1998 239 patients underwent palliative esophageal 
intubation with a personally designed, composite tube at our service. In 
118 instances the secondary esophageal strictures were induced by pri- 
mary or recurrent bronchial tumour and mediastinal tumour or metastases. 
Among them four patients having a stenosing tracheal or bilateral main 
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stem bronchial carcinoma has been managed by endoscopically introduced 
Dumon tracheal or bronchial stent followed by in second-stage, our 
esophageal tube insertion with a limited invasive surgical intubation tech- 
nique. The overall hospital mortality was 9-3 per cent, without surgical or 
pulmonary complication in the above mentioned group of patients. 
Stenotic malignant tracheobronchial invasion was considered previously as 
a main contraindication of the palliative esophageal intubation, Recently, 
airway stenting combined with esophageal intubation may be considered 
an important step for extended, complex palliation in this high risk group 
of patients. 


Quality of life and function of the esophageal substitute after 
esophagectomy and esophago-gastrostomy for esophageal cancer 


G. Zaninotto, M. Costantini, A. Ruol, M. Anselmino, M. Renier, 
D. Molena, L. Nicoletti, D. Casara, S. Merigliano and E. Ancona 
University of Padua, Istituto di Chir. Generale H, Italy 


The recently proposed Gastrointestinal Quality of Life Index (GIQLIY 
was used to evaluate the outcome of subtotal esophagectomy and gastric 
pull-up in 45 consecutive patients (33 male. 12 female, median age 64 
years), at a median 13 months after surgery. All the patients were recur- 
rence-free, patients with anastomotic stricture were excluded. The GIQLI 
was based on a questionnaire containing 36 questions, each of which was 
attributed a score from 0 (=always) to 4 (=never), regarding foregut symp- 
toms (heartburn, regurgitation, dysphagia, belching), as well as physical, 
emotional, social and therapeutic aspects of post-operative life in these 
patients. A matched group of 71 healthy subjects (41 male, 30 female, 
median age 61 years) served as controls. A subset of 15 patients (7 male 
and 5 female, median age 64 years). 10 with moderate to severe foregut 
symptoms and five with no symptoms, was also evaluated by means of 
endoscopy with esophageal and gastric biopsies. supra-anastomotic 
esophageal pH- and bilirubin monitoring (Bilitec’”). gastric bilirubin moni- 
toring, biliary scintigraphy with ”’""Tc-HIDA and gastric emptying scan of 
a semi-solid meal, 

Results: The overall GIQLI score did not differ between patients and con- 
trols (120-5, r. 92-142, vs 127, r. 86-143, P=ns); however. the partial 
‘symptom’ score was lower in patients than in controls (16. r. 9-20, vs 
20, r. 12-20, P<0-05): 17 out of the 45 patients (38 per cent) were con- 
sidered as having moderate to severe foregut complaints (sympton score 
<15). The partial score regarding the patient's physical status also differed 
from controls (P<0-04), whereas the emotional, social and therapeutic 
scores were similar in patients and controls. In the group of patients who 
underwent functional evaluation, the presence of esophagitis, gastritis and 
abnormal acid gastro-esophageal reflux did not differ between symp- 
tomatic and asymptomatic patients, whereas the percentage time of the 
presence of bilirubin in the intrathoracic stomach and in the esophagus 
was significantly higher in symptomatic patients (P<Q-O1): in particular, 
an abnormal esophageal exposure to bilirubin was found in eight symp- 
tomatic patients, but only in one asymptomatic case (P<0-05). An abnor- 
mal“ Te-HIDA biliary scintigraphy and delayed gastric emptying tended 
to be more frequent among symptomatic patients. though the difference 
did not reach statistical significance. 

Conclusion: The overall quality of life in patients who undergo subtotal 
esophagectomy and intrathoracic esophagogastrostomy for esophageal 
cancer is good and does not differ from that of healthy controls, although 
physical performance is impaired and some foregut symptoms are 
recorded. These symptoms seem to be mainly related to the presence of 
bile reflux and. possibly, to abnormal gastric emptying. 


‘Eypasch E, Br. J. Surg 82: 216-222, 1995. 
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Development of minimally invasive direct access surgical 
technology (MIDAST) 


GJ. Jako Boston University School of Medicine, 169 East 
Emmerson Street, Melrose (Boston), MA 02176 USA 


The development of soft tissue microsurgery. precision minimally trauma 
surgery, endoscopic microsurgery and the application of video technology 
in 1960s and 1970s led to the new concept of Minimally Invasive Direct 
Access Surgical Technology (MIDAST) in the late 1980s. The MIDAST 
concept and instrumentation allows the surgeon to perform three dimen- 
sional-stereoscopic surgery now in eight subspecialities of surgery through a 
shorter incision. The incision is about 1/4-1/3 of the classic surgical inci- 
sion. Special rectractor tar ~ JAKOSCOPE was developed from 
i988 step by step unti the final design was reached. Three sizes of 
Jakoscopes are avatlat ve. High intensity fibre optics lighting provides brilli- 
ant visualization of the surgical area which is viewed by the surgeon's two 
eyes (binocular vision). Angled hand instruments have also been developed 
which give the surgeon better, direct access to work at the surgical site. He 
also has direct access for palpation and placing sutures or clips. 

Modern versions of surgical stapling devices — the first surgical stapler 
was invented in 1907 by H. Hull in Budapest ~ are also useful for certain 
procedures, While the surgeon needs no video for the operation. an optimal 
specially developed video camera provides for demonstration and recording. 

Most of the surgical procedures of MIDAST were developed in recent 
years experimentally and clinically by Hungarian surgeons. [t has certain 
advantages over laparoscopic surgery such as expense. shorter operating 
ume, no CO, gas insuflation needed. [t is a real three dimensional 
approach which is easy to learn for an otherwise skillful surgeon. 

By the turn of the century now. tt is practised in general, cardiac, 
thoracic, vascular, pediatric, gynecological. urologic and orthopedic 
SUreery. 


Microlaparotomy cholecystectomy 


lL Rozsos and J. Ferenzy M. Kaposi Medical Centre and 
Hospital, Kaposvar, Hunga ry 


Starung m 1988, a new concept, surgical technique and instrumentation 
was developed to perform cholecystectomies through a 4cm incision. The 
vertical midline incsston is made at the base of the infrasternal triangle. 

This minimally invasive direct access surgical technique (MIDAST) is 
comparable to the laparoscopic technique as far as the postoperative pain 
and ambulation but has more advantages. 

For 1990 in unselected cases, all operations were started with a 4em 
microlaparotomy incision. Out of 2012 operations, 1861 cases (92-5 per 
cent}, the 4cm microlaparotomy incision was used. One hundred and 
forty-three cases (7-1 per cent) required modern minilaparotomy extending 


the incision up to 6cm. The extended incision was required in cases of 


echoledocholithotonues, repair of biloenteric fistulas, anomale location of 
the gallbladder, etc. In four cases (0-2 per cent), the Incision was extended 
io Sem, ie. classic minilaparotomy was performed. These included type 
il Minzzi syndromes and sphincterolithotomy. Only four cases of 2012 
required classic chelecystectomies through a modified longer than & cm 
incision, These cases included severe cystic artery bleeding and liver 
resection for gallbladder cancer, 

The operated patients were grouped into three categories: S12 cases 
(25-5 per cent) simple: 855 cases (42-5 per cent) intermediate; 645 cases 
432 per cent) obstructive cholecystitis. Three patients (0-014 per cent) died 
within 30 days after surgery. Ten patients (0-5 per cent) required reopera- 
tions, three for injury of the common duct, three bile leakage, three bleed- 
ings. one Schloffer umour, one clip removal, one ileal intussusception. In 
130 cases (6-5 per cent}, stone was removed from the common duct 
through a 6cm minilaparatomy incisions or in 31 patients (24 per cent of 
130) through 4cm microlaparotomy incisions. 

Three hundred and forty patients (16-8 per cent) were classified as 
difficult surgery cases. The average operating time in the simple group 
512 cases (25-5 per cent) was 18 minutes, in the intermediate group 855 
cases (42.5 per cents 35 minutes and in the obstructive cholecystitis group 
O45 cases (32 per cent) 30 minutes. 








Minimal and direct access abdominal surgery with the ‘Jako- 
endoscopic-retractor’ 


G. Fréschle, Zs. Király, R.A. Von Jako and G.J. Jako University 
Hospital Hamburg Department of Surgery, Martinistr. 52 20246 
Hamburg, Germany and Boston, University School of Medicine, 


USA 


In recent years, minimally invasive operations in abdominal surgery, due 
to laparoscopic techniques, has had a rapid development. A multi-purpose 
reactor system. the Jakoscope” developed by Jako provides an interesting 
alternative for minimal and direct access surgery without pneumoperi- 
toneum. This instrumentation allows a direct access through 3—6 cm single 
incisions using fibre optic light. ; 

During the past six months we used the Jakoscope” for several abdom- 
inal operations. We started first using it for cholecystectomies in previ- 
ously operated patients (7=5) and two patients with contraindications for 
pneumoperitoneum. The mean operation time was 65 minutes (55 to 81) 
with success in all and the mean incision was S5cm, intraoperatively mea- 
sured. The average hospital stay was comparable to laparoscopic surgery 
as well as the average use of analgetics. 

Encouraged through these results we operated on posterior rectopexy in 
two patients using 6cm incisions. The average operation time was 63 
minutes and the patients left the hospital after six days without problems 
and no anal prolapse. 

With the rapid development of laparoscopic operating techniques other 
potentially minimal invasive methods have been neglected. Reducing 
operating times and analgesia, the cosmetic cut size and reduced hospital- 
ization are positive results of the munimal and direct surgery with the des- 
cribed system. This new interesting surgical concept provides direct three- 
dimensional vision and palpation. The cuts are not longer than 
laparoscopic surgery when added. We are planning to operate a diverti- 
culitis patient in the near future. 


Aortoiliac reconstruction using minilaparotomy approach: 
technique and clinical results 


G. Weber and J.G. Jako /st Department of Surgery, University 
Medical School of Pécs and Boston University School of 
Medicine, MA, USA. H-7643 Pécs, Ifjúság u. 13, Hungary 


Aim: The large transperitoneal approaches used to the conventional aor- 
toiliac reconstruction are accompanied with a relatively high postoperative 
morbidity and mortality rate (2 per cent to 5 per cent) even in patients 
who are good risks undergoing aortic surgery. This significant periopera- 
tive morbidity is partly caused by the major surgical trauma. To decrease 
the surgical stress on these patients the authors developed a less extensive 
procedure utilizing minilaparotomy and videoendoscopy. 

Methods: From June 1993 through August 1997, patients undergoing 
surgery for aortoiliac occlusive disease were randomized comparing the 
minilaparotomy (ML) with conventional transperiotneal (CT) incision for 
aortic surgery. One hundred and nine patients participated in this trial, with 
54 in the ML group and 55 in CT group. There were no significant differ- 
ences between the groups in terms of age, sex or comorbid conditions. 
Results: The incidence of intraoperative complications was similar for 
both groups. After surgery, nasogastric drainage was significantly (P=0-01) 
shorter, bowel movement and initiation of alimentation began earlier in 
ML group. Both groups of patients showed a significant decrease in vital 
capacity and forced exspiration volume postoperatively, but this depression 
was significantly higher (P=0-05) in CT group. The ML group also had 
significantly shorter stay in the intensive care unit (P=0-01) and the mean 
duration of the postoperative hospital stay was also significantly less 
(P=0-05). Generally, the patients operated by ML method during the post- 
operative recovery period required less analgesia, and expressed better 
‘overall satisfaction’. In long-term follow-up (mean: 31 months), there was 
no significant difference in survival rates between two groups. 
Conclusions: The preliminary experiences proved that this method 
decreases surgical stress without endangering the safety of the patient 
during any point of operation and it may become the procedure of choice 
for selected patients with obstructive aorto-iliac disease. 
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inimal and direct access in thoracic diagnosis and surgery 


Nabradi, R. von Jako, J. Wain and J. Boni 2nd Department of 
reery, University Medic al School of Debrecen, Hungary. 
assachusetts General Hospital and Harvard Medical School, 


ston, MA, USA 


troduction and methods: As an alternative to Video Assisted Thoracic 
rgery (VATS), which uses several small openings and two dimensional 
leo vision, we developed the direct access technique. Here we use a 
Ocm single intercostal incision to view the lung and the thoracic struc- 
es. The surgeon has direct three dimensional viewing and access with 
adified standard instruments using the Jakoscope’ retractor endoscope. 
gh-intensity lighting from a xenon light source with fibreoptics light 
ides provide brilliant illumination for diagnosis and surgery. Short 
doscopic types of instruments, clips, and stapling devices are also used. 
tient material: In the past two years we performed 119 thoracic proce- 
res: 57 diagnostic and 62. therapeutic operations. These include thoracic 
npathectomy — 21 cases, pleural or lung biopsy — 57 cases, benign medi- 
inal tumour ~ five cases, mediastinal cyst and lung cyst ~ eight cases, 
mgn lung tumour — five cases, recurring pneumothor ax — 23 cases. 
scussion; The Jakoscope” techology provides an excellent and less 
pensive alternative to Video Assisted Thoracic Surgery (VATS). 

It also provides excellent and ‘all around viewing’ of the chest cavity 
d structures, Palpation, sams. and ligature placing are simple proce- 
res with the Jakoscope”. 

It allows quick entrance into the chest and simplifies procedures espe- 
ily in high risk patients. The short intercostal incision is less traumatic 
d cosmetically better than the standard thoracic incision. It can be 
plied in many different types of thoracic operations. The postoperative 
in is reduced compared to standard thoracic operations and hospitaliza- 
n is shortened. We had no operative mortality. The postoperative pain 
J ambulation is comparable to the thoracoscopic approach. 








inimal and direct access endoscopic surgery in gynecology 


Bodis, G. Jako, T. Lehoczky, T. Dyevich and R. von Jako 
epartment of Gynecology, County Teaching Hospital, Pecs 
niversity Medical School, Hungary. Boston University School of 
edicine, 169 East Emseron St., Melrose (Boston), MA, 02176, 


we use of laparoscopic surgery for various gynecological procedures has 
creased during the past decade. In recent years we developed an alter- 
tive simpler and less expensive Minimally Invasive Direct Access 
rgical Technique (MIDAST"”). 

With this new concept and surgical technique the length of the lower 
dominal incision is decreased to 1/3-1/2. Minilaparotomy or mini- 


anenstiel incisions up to 6cm in length or microlaparotomy incisions of 


sm are used. The operation necessitates the use of a novel endoscopic 
ractor. Jakoscope” which has high-intensity illumination provided by 
non light source and fibreoptics wave guide. With this technology the 
rgeon has three dimensional-stereoscopic direct view of the operative 
2. It also provides direct access for palpation, suturing and cutting. 
To simplify and improve. precision for partial or total hysterectomy a 
w electrosurgical instrument GYNESNARE™ was developed. It can be 
zd in mono or bipolar mode with the Erbotom Electrosurgical 
snerator. The MIDAST™ has been used for the following operations in 
ble | and its advantages are shown in Table 2 and 3. 


ble | 

inilaparotomy for gy necological operations: 
ture of perforations of uterus 

yomectomy | 

ySterectomy 
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Ovarian cystectomy 

Ovarian wedge resection 

Oophorectomy 

Adnexectomy 

Salpingectomy 

Linear salpingotomy 

Salpingostomatoplasty 

Tubal resection and end-to-end anastomosis 
Tubal sterilization 

Appendectomy 


Table 2 

Advantages of minilaparotomy vs laparoscopy: 
Shorter operative time 

Extensive (commonly disposable) equipment 
No CO, imsufflation 

Easy organ removing 

Costs are reduced 


Table 3 

Advantages of minilaparotomy vs laparotomy 
Shorter hospital stay 

Shorter recovery period 

Less pain for the patient 

Cosmetic advantage 

Costs are reduced 


In addition, with this technique, urogynaecological operations such as 
Burch procedures can be performed. 


Howard-Jako technique for minimally invasive direct access 
surgery (MIDAS) for anterior lumbar interbody spine fusion 


D. Howard, H. Haynes and R. von Jako Melrose-Wakefield 
Hospital, Department of Surgery, 585 Leabenon Street, Melrose 
(Boston), MA, 02176, USA 


With the use of the Jakoscope’. a very versatile mini-lap approach to the 
anterior spine is now available. The Jakoscope does not have the limita- 
tions of the other retractor systems in that it can be used for all levels of 
the anterior lumbar spine, it supplies its own light source and does not 
rely on other fixation devices as K-wires or Knowles pins. Excellent 
direct exposure is obtained at the L4-5 and L5-S1 levels, accounting for 
the majority of spinal instability and degenerative disk problems of the 
lumbar spine. A 4—6cm incision can be used in a transverse Pfannenstiel 
manor or it can be placed vertical, either in a paramedian or midline post- 
lion. This approach can be used either trans-abdominally or retro- 
peritoneally. By retroperitoneal dissection, the entire procedure can be 
carried out avoiding direct contact with the abdominal contents with less 
risk of ileus, CO, absorption and secondary complications from CO, 
insufflation. The Jakoscope allows for excellent direct visualization of the 
great vessels for ease in mobilization and management of bleeding. It is 
easily able to incorporate the use of the microscope or for the use of opti- 
cal loupes or a micro-video camera for teaching and demonstration. 

In 30 cases, the average length of stay is 25 days postoperative. With 
the exception of two vascular injuries, we have had no major complica- 
tions, Miner complications of atelectasis, ileus, EUTI, etc.. remain the 
same as, or less than those that are encountered with conventional laparo- 
tomy. The operating time for a typical inter-body fusion is under two 
hours, with an additional 30-40 minutes for each additional level. 

We believe that the direct open mini-laparotomy approach to the lum- 
bar spine through a 4-6cm incision allows for a safer surgical procedure 
than the laparoscopic approach with an equal or shorter length of stay and 
a greatly reduced cost to the patient. Having performed both laparoscopic 
and open retroperitoneal Jakoscope approaches, we fee! the Jakoscope is 
far superior and unlikely to be replaced with the laparoscopic procedure. 
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Use of a new fat pad sparing minimally invasive incision and a 
fibreoptic retractor Ce a eee ae 


ligament and chondral injuries 


G. Kish, L. Hangody and R. von Jako Saint George Medical; 
545 Lafayette Road, Suite P, Portsmouth, New Hampshire 
03801 USA Uzsoki Hospital, Mexiko ut. Budapest, Hungary. 
Atlantis Surgical, Boston, MA, USA 


have to do with visualization and the pitfalls with arthroscopse approaches 
In an effort to diminish these complications and reduce the operative time a 


Mumumallty Invasrve Direct Access Surgical (MIDAST) approach to Cruciate 
Ligament Reconstroctron and Chondral Transplantation has been developed - 
Materia! and methods: Based on cadaver studies ongoing since January 
1996, clinical trials with the new approach and instruments were begun in 
July 1997 involving 15 patients to date By use of a randomized, con- 
trolled study, ACL, PCL and mosaicplasty have been done by the 
MIDAST (Mimmally Invasive Direct Access Surgery) technique, artho- 
scopic one mcision techmque and by conventional Arthrotomy.- 
Comparison in terms of anesthesia time, total incision length, need for a 
second surgeon, operative equipment required, and operative and postop- 
erative complications, and postoperative morbidity were documented. 
Results: The preimmary results of the three groups mvolving 15 patents has 
shown that those patients operated by the MIDAST techmque had shorter 
operating room times and the length of bospwtalizstion compared equally to 
the arthoscopsc group when compermg similar procedures. Postoperative 

in each group were too few to reach any statistical 
Conclusions: Our preliminary conclusions are that this technique of fat- 
pad sparing incision and operative and postoperative complications and is 
equal to arthoscopic postoperanve recovery „All in all, fewer instruments: - eod 
are needed, and the procedures are more cost effective surgery 
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Split-liver transplantation 


-One of the major challenges facing organ transplanatation is the current shortage 
-of donors. Successful outcome after liver transplantation has led to an increasing 
number of adults and children being assessed and transplanted. Initially, paediatric 
_transplantation was limited by the lack of size-matched donors, particularly for 
` children under 5 years of age, but the development of reduced-size liver transplants 
-resolved this problem. In the technique of reduced-size liver transplantation a 
-whole liver is reduced to left lobe or left lateral segment (LLS) and used for a 
-small recipient, usually a child; the residual liver lobe is discarded.. Liver reduction 
-techniques led to a fall in the number of children awaiting liver transplantation, 
-but it placed adult recipients at a disadvantage as grafts are withdrawn from the 
„adult donor pool. This has led to increasing competition between adult and 
_ paediatric centres for the ‘young’ donors most appropriate for liver reduction. A 
_ further source‘of grafts is from living related donors; living related transplantation 
__ was introduced to transplant small children from a donor parent. However, such 
. transplantation requires a healthy relative to undergo major surgery and it is 
performed most widely in countries lacking cadaveric transplant programmes. The» 
— development. of split-liver transplantation (SLT)!, in which the donor liver is 
J =~ > divided into two grafts, LLS for a child and a right lobe for an adult, increases the 
>o * “number of grafts for children without affecting the adult donor pool. l 
_ The initial results of SLT were disappointing in comparison to those obtained 
- from whole and reduced grafts, with a reported graft and patient survival of 50 and 
65 per cent respectively?*. Because of this, the procedure was not considered 
suitable for elective patients. However, collective data from Europe’ have shown 
that the initial poor results were due primarily to the selection of poor-risk 
_tecipients. More recent reports have described graft and patient survival rates 
- comparable to those achieved with whole- and reduced-size liver transplantation in 
oe | _ good-risk recipients®’. Other problems encountered in earlier cases included a high — 
= incidence of primary non-function (4-5 per cent)**. This was due to prolonged — 
a - bench surgery leading to rewarming injury and prolonged cold ischaemia for the — 
_ second grafts. The authors’ own experience’ is, if good-quality organs are selected, _ 
_ that the incidence of primary non-function or dysfunction can be reduced to a very: 
_ low level even in the presence of prolonged cold ischaemia. The export of one of 
_ the grafts to another institution is developing; this relieves pressure on a hospital’s | 
_ resources. As results improve it should become more commonplace. 
_ Biliary complications have long been recognized as a significant problem in SLT, 
_ affecting 5-25 per cent of recipients***. The increased biliary complications in the 
. tight lobe graft have been due to excessive dissection of the common bile duct 
_ during bench surgery, rendering it ischaemic. Anomalous biliary drainage may also 
_ be a cause. Biliary complications may be reduced by the use of cholangiography to 
_ identify anomalous biliary anatomy and by avoiding unnecessary dissection of the 
- common bile duct during bench dissection. The authors prefer to divide the left 
- duct away from the bifurcation close to the division into segment II and III ducts 
- and the routine use of a T tube in the right lobe grafts. An increased incidence of 
_ vascular complications has been reported in SLT, with a hepatic artery thrombosis 
rate of 9-25 per cent, possibly due to the use of grafts with short vessels. The 
_ question of which vessels should be assigned to each graft is unresolved, with some 
_ centres keeping the main trunk of the hepatic artery and portal vein with the right 
_ graft’. We prefer to allocate the main trunk of vessels to the LLS graft, as our 
_ policy is to accept the liver for a child who receives a LLS and only to use the right 
- lobe if splitting is anatomically feasible. Experience suggests that lengthening of 
_ the right portal vein is rarely necessary and, although the right hepatic artery may 
- need lengthening, neither arterial nor venous thrombosis has been observed in 
_ right lobe grafts. Back-table angiography is performed routinely in some centres®*, 
: but the only indication seems to be to identify whether arterial anomalies from the 
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left gastric or superior mesenteric arteries are the sole or accessory supply to left 
or right grafts. 

The technique of in situ liver splitting’? has recently been described, with good 
short-term results from centres with previous experience of ex vivo SLT. The 
improved survival figures may be attributable to increased surgical experience of 
splitting livers and better patient selection. However, there are important 
advantages to this procedure over ex vivo dissection which include the avoidance of 
prolonged bench surgery, sharing of organs by two centres with short cold 
ischaemic times to both grafts, and perfect haemostasis during the donor operation 
leading to reduced blood loss during the recipient operation. The major drawback 
to the procedure is the increased operating time in the donor hospital. The 
transplant community has tried to minimize the inconvenience caused to donor 
hospitals by modifying surgical techniques to shorten donor operating time". We 
believe that extended operations may have a potentially negative effect on other 
members of multiorgan retrieval teams and hospitals, thereby defeating the 
purpose of splitting livers. Experience has shown, if good quality organs are 
selected, that results comparable to in situ splitting can be achieved with the ex vivo 
technique. 

So far 75 split-liver transplants have been performed in this centre, with a 
patient survival of 85 per cent at a median follow-up of 14 months. With a large 
paediatric programme performing approximately 55 paediatric liver transplants a 
year, our policy is to split any good quality organ. The index recipient is usually a 
child requiring elective or emergency transplantation. The LLS graft produced by 
SLT is similar to that of a reduced-size graft with no additional risk to the child; 
the right lobe is used for elective patients with chronic liver disease. Conversely, an 
adult patient requiring urgent transplantation would receive a whole graft and not 
part of a split liver. The only situation in which splitting may be performed in such 
unfavourable circumstances is if there are two urgent patients, one adult and one 
paediatric; such situations are rare. 

SLT is often considered to have the potential of doubling the number of grafts 
available. Currently the limiting factor is the number of children suitable for LLS 
engraftment and this accounts for about 10 per cent of all recipients. A proportion 
of these will receive whole size-matched paediatric grafts. Thus the potential of 
SLT is only to increase the donor pool by about 5 per cent, unless the technique 
is developed further to permit the transplantation of two adults. Even so, the 5 per 
cent increase may have an impact on waiting list mortality rate. The success of SLT 
in our programme has reduced the need for living related transplantation. 
Although we have an active living related programme, within the UK only 15 such 
transplants have been performed, with a patient and graft survival of 93 per cent 
and no donor death. Our current policy is to place children being assessed for 
living related transplantation on the cadaveric waiting list, over the past year four 
children were transplanted with a split-liver graft before the assessment was 
completed. The waiting time for small paediatric recipients has significantly 
decreased. 

SLT represents a significant source of paediatric liver grafts without 
compromising the adult donor pool, provided the right lobe graft is used in 
relatively stable patients. However, it remains a demanding surgical procedure that 
should be performed in centres with extensive experience of liver anatomy and 
reduced-size liver transplantation, and with resources that can cope with the extra 
demands placed on the institution. 


M. Rela 
| N. D. Heaton 
Institute of Liver Studies 
King’s College Hospital 
London SES 9RS 
UK 
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Announcement | 
The British Journal of Surgery, Scientific Surgery and the World Wide Web | 





_. We are pleased to announce a new initiative in this month’s British Journal of Surgery. 
> As part of the Journal’s commitment to the practice of surgery based on scientific 
evidence, we will publish a page devoted to an index of randomized clinical trials in 
- Surgery. The Scientific Surgery page will appear monthly and identify all clinical 
< randomized trials collected from 50 English language journals. 

_ Each month the references will be added to a database on The British Journal of — 
_ Surgery website. It is hoped this easily accessible Scientific Surgery Archive will 
_ eventually be of value to surgeons seeking sound information for the practice of clinical 
_ surgery or references for surgical papers. Details about how to access the website can 

o be found on the Scientific Surgery page at the back of this Journal. 

> _ The Editors welcome comments and suggestions about this Scientific Surgery 

_ Initiative and about The British Journal of Surgery website. 


J. R. Farndon 

J. A. Murie 
C. D. Johnson 
J. J. Earnshaw 
P. J. Guillou 
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Background Severe injury is associated with a complex sequence of metabolic events. The accurate 
quantification of these changes and a developing understanding of their aetiology has been the 
product of much work by researchers over the past 60 years. An understanding of these phenomena 
is vital to the practising surgeon because of the plethora of new metabolic modulators threatening 


to become part of clinical practice. 


Methods This review describes the clinical picture of the metabolic response to severe injury and then 
outlmes modern understanding of the underlying processes. 
Results and conclusion The need for further research before introduction of new technologies is 


emphasized. 


The body’s response to injury is complex, integrated, and 
designed to restere homeostasis and heal the wound as 
rapidly as possible. In the vast majority of cases this set of 
responses is remarkably well coordinated and quickly 
restores the person to health. However, in a small group 
of patients (those with multiple injury) the response is in 
excess of that required, given modern intensive care 
techniques; it is frankly damaging. This group of patients 
might benefit from metabolic manipulation, but 
manipulation of the host response to injury has suffered 
much from simplistic approaches to what has become 
increasingly recognized as a very complex system. This 
review attempts to integrate knowledge in this area in the 
hope that it wil be useful to those caring for these 
patients. 


Clinical picture 
Ebb and flow phases of Cuthbertson 


Ashen facies, a thready pulse and cold clammy extremities 
are the most obvious clinical manifestations of the meta- 


Table 1 The ebb and the flow phases of Cuthbertson 





Ebb phase Flow phase 








Hypometabolic Hypermetabolic 

Low core temperature Raised core temperature 
Decreased energy expenditure Increased energy expenditure 
Normal glucose production Increased glucose production 
Mild protein catabolism Profound protein catabolism 
Raised blood glucose Raised or normal blood glucose 
Raised catecholamines Raised or normal catecholamines 
Raised glucocorticords Raised or normal glucocorticoids 
Low insulin Raised insulin 

Raised ghicagon Raised or normal glucagon 

Lew cardiac output increased cardiac output 

Peor tissue perfusion Normal tissue perfusion 

Patient cold and clammy Patient warm and pink 
Preresuscitation phase Recovery phase 
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bolic response soon after injury. The picture changes 
dramatically after adequate resuscitation. The patient 
warms up, cardiac output increases and the surgical team 
relaxes. It was the Scottish biochemist David Cuthbertson 
who, nearly 70 years ago, first described these two distinct 
phases after injury**. He gave the cold clammy phase the 
apt title ‘ebb phase’ and called the warm pink phase the 
‘flow phase’. The distinct characteristics of these two 
phases are set out in Tabie 1. 


Phase of haemodynamic instability 


After severe injury there is usually a period of 
haemodynamic instability which lasts about 3 days. This is 
a time during which the flow phase is a staccato affair as 
it struggles to break from the grip of the ebb phase. The 
patient requires both colloids and inotropes in addition to 
crystalloids over this period but, once the flow phase has 
fully developed, colloid infusion and increasing inotropic 
support are no longer needed. A recent study in this 
department of ten critically injured patients (median 
Injury Severity Score of 35) found a positive fluid balance 
of about 4-7 litres on average over this period and in most 
of the patients clinical oedema was obvious’. 


Hypermetabolic or flow phase 


The swollen patient, now stable and well perfused, enters 
the flow phase during which profound metabolic inter- 
changes occur. The patient is weaned from the respirator 
and, with inotropes withdrawn, leaves the intensive care 
unit for the ward. Diuresis occurs and the body-weight 
falls steadily (approximately 0-6 kg/day), pretrauma weight 
being reached around the end of the second week. If all 
goes well discharge home may be expected 4-7 weeks 
later. Now, especially if suffering the after-effects of head 
and skeletal injury, although wasted, weak and lacking 
volition, the family will note substantial improvements as 
each week progresses. 


Metabolic picture 


All illness results in oxidation of body protein and fat, and 
an increased hydration of the fat-free body mass. Such 
changes have recently been quantified in a group of 
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critically injured patients within the context of modern 
trauma care*, Nearly one-fifth of the body’s store of 
protein is lost over the first 3 weeks, most during the first 
10 days. Two-thirds of the loss is from skeletal muscle. It 
is this loss of skeletal muscle protein which leads to 
problems with respiratory function and subsequent wean- 
ing from ventilators, and it is one of the major factors 
influencing morbidity and mortality following injury’. If 
adequate energy intake is administered fat is not burned 
as fuel and body fat stores are not diminished. The study 
also showed that the 5 litres or so of resuscitation fluids 
retained early on are mainly located in the extracellular 
Space. As recovery progresses this excess extracellular 
fluid is excreted. Although intracellular fluid also steadily 
decreases over time this decrease is broadly in proportion 
to the loss of other cellular constituents. 


Hypermetabolism 


All injured patients have a rise in resting energy 
expenditure of 5-60 per cent depending on the magnitude 
of injury. In the multiply injured patients described above 
there was an increasing energy expenditure, maximal at 
about 10 days after injury, as the flow phase developed. 
This. increased energy expenditure signifies increased 
oxygen consumption by the body to support the massive 
exchanges of substrate between organs that occur as a 
part of the metabolic response. 


Altered protein metabolism 


The loss of protein from the body after injury was first 
recognized more than 60 years ago. Cuthbertson in 1932! 
described a group of patients who had sustained ortho- 
paedic trauma, and noted an enhanced loss of nitrogen 
(16 per cent of protein is nitrogen) from the body. This 
negative nitrogen balance was maximal from day 2 to day 
8 after the injury and lasted for up to 1 month. 
Cuthbertson concluded that the increased nitrogen came 
from breakdown of skeletal muscle protein, suggesting 
that it was ‘to meet the exigencies of the metabolism of 
the recuperative process”. This concept was later 
developed by: Moore: ‘it is our conviction that the 
destruction of lean tissue mass has as its „purpose the 
provision of raw materials for wound healing” 

In prolonged critical illness the initial response is the 
breakdown of liver and muscle glycogen stores. Following 
rapid exhaustion of glycogen, new glucose is derived from 
gluconeogenic precursors which arise primarily from 
skeletal muscle protein. This is accompanied by a blunting 
of the normal adaptive ketoaemic response to starvation’. 
Important products of this protein breakdown in skeletal 
muscle are the amino acids alanine and glutamine. 
Glutamine is the most abundant free amino acid in the 
body, and its intracellular concentration falls profoundly 
after trauma and may remain low for many weeks’. 
Glutamine’s importance lies in the fact that it is a prime 
fuel for the enterocyte and the cells of the immune 
system; it is thus important for gut barrier function and 
immunity’. While there is an increase in protein 
catabolism in critical illness there is a corresponding, but 
lesser, increase in protein anabolism'’. The net result, 
however, is catabolic. 


Altered fuel metabolism 


Fat constitutes the major fuel reserve of the body. The 
critically ill patient has a high turnover rate of free fatty 
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acid (FFA) and glycerol, which is suppressed during- 
glucose infusion. Re-esterification of FFA occurs at ano 
accelerated rate and FFA oxidation is increased, leading = 
to the conclusion that fat is a major fuel in the trauma- ` 
tized patient’, but this applies only if nutritional support oo 
containing adequate energy intake has not been given’. aa 
Glucose is the principal fuel supplying the relatively P 
hypoxic injured tissues and the cells within them. Lactate 
is produced and released into the circulation for transport. 
back to the liver for the further production of glucose = 
(Cori cycle). Most of the new glucose is produced by the 
liver not only from lactate but also from alanine and other = > 
glucogenic amino acids. Although this endogenous- 
glucose production can be suppressed in the normat- 
subject by the infusion of glucose, in the injured pee 
this occurs to a limited extent only”. : 













Altered water metabolism 


Forty-five years ago Dr Francis Moore of Hased 

Medical School, using isotopic dilution studies, described. 
changes in water metabolism in injury’. Body water 
changes closely parallel body-weight changes and are 
largely accounted for by changes in extracellular water’. I 
younger patients this excess is excreted readily but olde 
patients take twice as long to excrete this fluid". This may 
contribute to a poorer outcome in the elderly from critical. 
illness. eae 


Initiators and propagators of the metabolic response $ 


Traditionally the metabolic response to injury has been o 
viewed as a neuroendocrine reflex arc, with pain and. 
hypovolaemia stimulating the brain to coordinate a — 
massive outpouring of counter-regulatory hormones which = 
produce glycogenolysis, fat catabolism and protein break~ 
down. Recently this view has been challenged with the > 
discovery of a huge array of mediators and with develop- 
ing research into the recovery or flow phase of injury. a 


Role of the neuroendocrine response 


Campbell and associates’ and Ingle et al." in the: tate i 
1940s and early 1950s investigated the role of gluco. =- 
corticoids in rote metabolism, demonstrating that in 
adrenalectomized rats the loss of nitrogen observed. 
following femoral shaft fracture in control rats is obliter-. 
ated. Egdahl’* demonstrated convincingly the importance. 
of the peripheral nervous system in the early endocrine 
response to injury. He disconnected a limb from the body - 
of an anaesthetized dog, leaving only the sciatic nerve and 
femoral artery and vein. Trauma to the enervated portion 
of this limb evoked glucocorticoid secretion. The nerve 
was then divided and repeated trauma failed to produce a. 
rise in glucocorticoids. Infusion of the counter-regulatory 
hormones (catecholamines, glucocorticoids and glucagon 

as a triple hormone infusion) into normal human 
volunteers, in concentrations seen in the ebb phase, 
results in metabolic alterations qualitatively similar to 
those observed in injured patients”. Importantly, however, 

the nitrogen loss noted with this combination of hormones 

is modest and not associated with net skeletal muscle 
protein breakdown. 

Bessey and Lowe" showed that by using somatostatin to 
block insulin secretion, as observed in the ebb phase of- 
injury, a triple hormone infusion results in much larger 
nitrogen losses. They also showed that excessive nitrogen 
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loss in the first 48h of an insulin suppressive triple hor- 
mone infusion, compared with a standard triple hormone 
infusion, is not associated with increases in forearm amino 


probably due to increased catecholamine activity, 
f-activity promoting lipolysis and «-activity leading to 
inhibition of FFA turnover”. 

Extension of the neuroendocrine response into the 
recovery phase may lead to a prolonged convalescence. 
Elderly patients, who appear to have a normal metabolic 
response to injury often suffer from this'*'°; after hip 
fracture they have a prolonged increase in plasma cortisol 
which may partly account for an extended loss of body 
protein and poor recovery”. 


Role of cytokines 


Significant objections to the role of the neuroendocrine 
axis as the sole mediator of the metabolic derangement 
after injury were previously voiced by Cuthbertson. He 
noted that the neuroendocrine response to surgery was 
limited to 24h, whereas the increased nitrogen output 
attained its maximum several days later during the 
recovery phase”. 

In addition to efferent nervous signals, circulating 
factors also initiate the metabolic response to injury. 
Drucker et al.” studied paraplegic patients with chronic 
decubitus ulcers, noting that an operation on a denervated 
area results in alterations in glucose metabolism. Wilmore 
et al” later showed that patients with burn injury and 
spinal transection maintain a hypermetabolic response, as 
do similar patients in whom the afferent nervous signals 
are interrupted by local, regional or general anaesthesia. 
They also showed that only in patients with brain death 
was the hypermetabolic response to burn injury 
diminished. In 1893 Coley” demonstrated the regression 
of tumours injected with bacterial toxins. The cause and 
significance of this phenomenon remained obscure until 
1985 when Cerami’s group purified the cytokine tumour 
necrosis factor (TNF)/cachectin**. Independent work by 
others led to purification of interleukin (IL) 1, a key 
mediator of the hepatic acute-phase response and an 
endogenous pyrogen. 

TNF infused into humans and animals induced a net 
catabolic state by mediating increased catabolism at the 
level of specific tissues, by causing anorexia, and by acti- 
vating the hypothalamic—pituitary—adrenal axis”. The 
metabolic effects after TNF administration are dose 
related and with increasing dose include enhanced energy 
expenditure, increased hepatic gluconeogenesis, increased 
whole body protein breakdown, activation of the hypo- 
thalamic—pituitary—adrenal axis and increased whole body 
lipolysis; these are all features of the metabolic response 
to injury. In even larger doses TNF triggers potentially 
catastrophic tissue injury and lethal shock*?3), 

Like TNF, IL-1 in lower concentrations is beneficial; it 
stimulates defence mechanisms”. However, in higher 
concentrations, it stimulates the production of a number 
of mediators which cause other biological effects, 
including fever, hypotension, inflammation and 


proteolysis, possibly via the lysosomal energy—ubiquitin- 
dependent proteolytic pathway, 

IL-1 and TNF may have a synergistic effect in 
producing the metabolic manifestations seen after injury 
or infection, as infusing the two cytokines together in 
rabbits has more effect than either of the cytokines alone 
on energy substrate metabolism*’. However, three pieces 
of evidence argue against systemic cytokine release 
accounting for all of the metabolic changes seen after 
injury. First, cytokines have not been consistently found in 
the bloodstream of injured patients (with the exception of 
IL-6). Second, the effects of intravenously administered 
cytokines, although profound in the short term, are not 
sustained and tend to diminish quickly. Third, cytokines 
do not appear to have direct effects on muscle protein 
breakdown. 

Attention therefore has recently turned to the role of 
cytokines at the tissue level, such as the liver and the 
central nervous system. IL-1 and IL-6 have been detected 
in the cerebrospinal fluid of head-injured patients, and IL- 
1 may be able to cross the blood-brain barrier**“. TNF 
receptors are present in murine brain and TNF is 
produced by rat astrocytes in vitro“. TNF and IL-1 are 
found in the cerebrospinal fluid of children with menin- 
gitis and in experimental meningitis, TNF is found in the 
cerebrospinal fluid but not in the serum, suggesting that it 
can be produced by the brain*~**. There is also an exten- 
sive network of IL-1 nerve fibres enervating the hypo- 
thalamus and recent work has demonstrated that chronic 
central nervous system exposure to IL-1 produces 
catabolism in the rat that is not mediated by glucocorti- 
coids’’. After thermal injury a very early rise in liver and 
lung IL-1 is observed“ and infusions of IL-1 by differing 
routes produce different effects”, suggesting that IL-1 is 
produced in, and acts on, different organs to produce 
many of the responses seen after injury’. 

The role of IL-6, which may be an important mediator 
in the ebb phase, is probably to stimulate the liver to 
produce acute-phase proteins. This may account for some 
of the nitrogen loss which occurs in severe injury“. 
Although very high levels of IL-6 correlate with death 
after trauma, IL-6 may only be a marker of severity of 
injury (like C-reactive protein) rather than a major causal 
agent™!?, 

Although the relative contributions of cytokines and 
counter-regulatory hormones are unclear, they appear to 
have synergistic effects. When IL-1 is induced by etio- 
cholanolone injection and counter-regulatory hormones 
are infused simultaneously, there is a substantial increase 
in protein breakdown compared with either stimulus given 
alone”. The roles of IL-1 receptor antagonists, soluble IL- 
1 and TNF receptors remain to be clarified, although it 
seems likely that they act to prevent the deleterious 
effects of unchecked production of TNF and IL-1”. 


Role of the wound 


The site of injury probably also plays an important role. 
Neutrophils and macrophages are attracted to the site 
and, in addition to producing cytokines, they generate 
important mediators which act locally on the wound and 
distally on organs such as the liver, gut and skeletal 
muscle. These mediators include platelet activating factor, 
oxygen free radicals, nitric oxide and arachidonic acid 
metabolites. They act both directly on cells and indirectly 
by altering regional blood flow’. The complement 
cascade is also involved as complement is activated after 
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injury” and is able to stimulate monocytes to produce 
IL-1". At present the role of the wound is uncertain but 
what is clear is that the wound releases a large number of 
mediators with the potential for metabolic activity. 
Whether or not they act in any more than a paracrine 
fashion remains to be shown. 


Role of cellular dehydration 


According to Haussinger et al, the profound loss of 
bedy protein that occurs in injured patients is triggered 
and maintained by cell shrinkage secondary to cellular 
dehydration. Finn and the Auckland group® measured the 
total body content of protein, potassium and water and its 
compartments in nine patients with blunt multiple trauma. 
They found that cells lose water in quantities greater than 
would be expected from protein losses. Haussinger’s work 
was mainly with isolated cells and these new clinical data 
support the hypothesis that cellular dehydration is a 
trigger for protein catabolism. It has, however, been 
argued by some that the relationship between cellular 
ration and proteolysis is not so clear cut, and that 
rinkage is merely an epiphenomenon. Concomitant 
vith these changes in cellular hydration are changes in 
cellular energetics™. 











Role of the gut ; 


The gut has been considered ‘the motor of multiple organ 
failure’. This concept has been supported by a number of 
animal (but only a few human) studies, demonstrating 
translocation of bacterial products across the 
gastrointesintal tract after shock and other injuries“, 
Severe injury is thought to lead to increased intestinal 
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permeability which is related to a systemic inflammato 
response’, In this model, changes in intestinal flor 
coupled with impairment of the normal barrier function 
of the gastrointestinal tract, allow the bowel to serve asa 
reservoir of pathogens. From this reservoir they or their 
products may enter the portal and systemic circulations, 
thereby fuelling the ongoing metabolic process eith 
directly or via activation of macrophages to produ 
cytokines in either the liver or the mesenteric nodes“ 
The alteration in gut permeability is probably related t 
glutamine deficiency in stress states. Glutamine is a 
important fuel for enterocytes and in the presence of 
glutamine deficiency the gut mucosa atrophies and a 
breakdown of gut-barrier function occurs”. o 
Although there is a plethora of animal data supportin 
this hypothesis it has remained difficult to demonstrat 
after human injury”. In addition, much of the wo 





humans has been done in the ebb phase of injury, w 
unlikely to be the ideal time for such a study. Because « 
this, a role for bacterial translocation in the pathogenes: 
of the metabolic response to severe injury cannot b 
entirely discounted, but further work is needed. - 


Role of ischaemia—reperfusion 


The role of the ebb phase is probably to set the stage fo 
the more profound metabolic alterations of the recove 
phase. The ebb phase acts as an ischaemia~reperfusio 
event, especially for the gut. Reductions in regioni 
intestinal blood flow result from stimuli such as hypo 
volaemia, acidaemia and hypercarbia, via hormonally an 
neurally mediated splanchnic vasoconstriction”. Wit 
resuscitation there is secretion of the counter-regulator 
hormones, a decrease in insulin and the generation o 
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Changes in cellular hydration and cellular energetics 


Protein catabolism 
Capillary leak 
Organ dysfunction 


Fig. 1 Injury produces afferent neural activity, hypoperfusion and immune activation. These, in turn, set up a cascade of events a 
coordinated by the central nervous system and at the level of individual tissues such as the liver, gut and skeletal muscle. These events ~ 
are mediated by a complex array of neutrophil and macrophage products. The end results are changes in cellular energetics and o o= 
hydration, lysis of skeletal muscle and visceral protein, capillary leakage into the lungs and subcutaneous tissues, and organ dysfunction — 
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mediators, such as oxygen free radicals, eicosanoids, 
complement, nitric oxide and cytokines (TNF, IL-1, IL-6, 
IL-8), and the activation of neutrophils. With the 
restoration of tissue perfusion, especially in extreme injury 
involving contaminated and damaged tissue, these 
mediators, in association with anorexia, pyrexia, and 
immobility, act to cause the skeletal muscle protein break- 
down characteristic of the flow phase. This protein break- 
dewn is critical in slowing recovery from injury. 


Role of immobility 


Bedrest leads to a catabolic state characterized by muscle 
weakness, muscular atrophy and a negative nitrogen 
balance”. The protein loss, however, is only a fraction of 
that observed in severe injury: it is probably due to 
decreased whole body protein synthesis as protein break- 
down is not a feature”. Glucagon and cortisol levels are 
raised, which may explain the insulin resistance noted in 
this situation, but there are no changes in catecholamines 
or growth hormone”. 


Future avenues for metabolic response modification 


The metabolic response to injury is not a simple system. 
Further work is needed on the compartmentalization of 
cytokines and other signal proteins”. The critical role of 
the central nervous system needs to be elucidated. The 
roles of the gut and the wound itself remain unclear and 
further investigation is required in these areas in the 
human. 


Cenclusion 


The response to injury may conveniently be divided into 
an ebb (resuscitative) phase and a flow (recovery) phase. 
The metabolic perturbations of the resuscitative phase are 
best understood as a reflex arc of the peripheral nervous 
system and the immune system, using cytokines as the 
afferent limb, the central nervous system as the co- 
ordinator, and the counter-regulatory hormones as the 
efferent effectors. These effectors, along with alterations 
in tissue oxygenation, free radical generation, cytokine 
preduction and other mediators, set the stage for the 
profound metabolic changes of the recovery phase (Fig. 
1). Cytokines are produced in injured states which are 
capable of stimulating neuroendocrine activity, hepatic 
acute-phase protein production, anorexia, fever and net 
protein catabolism; these are all features of the metabolic 
response to injury. It is likely that they are key players in 
this response and that their effect is mediated via the 
hypothalamus. Also important are efferent central 
nervous system activity, immobility, oxygen free radicals, 
arachidonic acid metabolites, the complement cascade 
and altered gut permeability following the ischaemia- 
reperfusion insult of injury. 

Therapeutic intervention with anticytokines, epidural 
anaesthesia, growth hormone and nutritional modification 
has shown some promise in arresting the massive losses of 
protein observed after severe injury, and has led to better 
understanding of the underlying mechanisms involved. 
However, much work is required to find the correct 
combinations for use in individual patients. Much effort is 
alse required to achieve a better understanding of the 
complex alterations in body chemistry that occur after 





injury. Understanding these phenomena may lead to a 
future in which critically ill patients will be treated with 
specific therapies directed at conservation of body protein 
and healing of the injury. 
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Background Squamous cancer of the oesophagus has reached epidemic proportions in Africa in the 
past few decades. There are many known associations but as yet no well established theory of 


causation. 


Methods Relevant literature was found by manual review of appropriate journals and literature, 
Medline searches and cross-referencing. Published theories of causation of endemic cancer of the 
oesophagus were assessed in the light of available evidence. A hypothesis based on that evidence 


was formulated. 


Results and conclusion A predominantly maize-based diet is high in linoleic acid, a precursor for 
gastric prostaglandin synthesis. In combination with low intake of other fatty acids and riboflavin, 
high levels of prostaglandin E, are produced in gastric mucosa, leading to reduced gastric acid 
secretion, relaxation of the pylorus and a reduction in lower oesophageal sphincter pressure. These 
events result in combined reflux of duodenal and gastric juices low in acidity into the oesophagus. 
Resulting dysplasia strongly predisposes to local Squamous carcinogenesis. This is now a fertile area 
for research, which may open the way for preventive action. 





Squamous cell cancer (SCC) of the oesophagus is a major 
cause of death worldwide, It is particularly common in the 
Linxian region of China, the Caspian littoral region, Iran 
and Southern Africa, and has been described in these 
areas as endemic. A wide variety of factors have shown an 
association with endemic SCC. Common factors include a 
diet based on either maize or wheat, a poverty of minerals 
and vitamins in the diet, and little fresh fruit and 
vegetable consumption’. Tobacco use has a clear 
association in Africa**. Some specific local carcinogens 
have been postulated such as alcoholic concoctions in 
South Africa’ and opium in Iran*. However, these have 
not had a causal link proven and ongoing search for the 
predominant carcinogen in each region has thrown up 
many possible but no probable candidates. 


Postulated causal mechanisms 


Postulated causal mechanisms for endemic areas include 
those involving direct insult or local carcinogenesis by a 
single agent and multifactorial hypotheses including (1) 
direct insult plus carcinogen, (2) direct insult plus 
carcinogen and nutritional deficiency, and (3) carcinogen 
plus nutritional ny, 


Single agents 


Direct insult. Maize-based beer and alcohol in general 
have been proposed as major factors in South Africa’. 
There is no consistent association, however, between 
alcohol and SCC in endemic areas®. A significant 
proportion of patients with SCC in endemic areas do not 
consume alcohol”. 
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Carcinogen. Tobacco carcinogenesis is — 
advocated as an adequate single cause. The evidence tha 
tobacco is a carcinogen involved in endemic SCC 
aetiology is overwhelming™. As with alcohol, _ man 
patients with SCC do not use tobacco at alF“, ru | 
tobacco as the single cause of high incidence. oa 

Fungal mycotoxins’ and viral infection" both have 
associations with SCC, and have been put forward a 
carcinogenic agents, but the evidence remain 
circumstantial. a 

An unidentified carcinogen in the full Transkei diet w 
postulated by Purchase et al”, based on exper : 
studies in rats. A higher incidence of cancer of the 
oesophagus was evident on a full Transkei diet compared 
with a restricted diet. Particular suspicion was cast on wik 
vegetables including Solanum nigrum (garden nightshade) 
Nitrosamines in food have also been suggested but, a i 
the evidence is circumstantial”. J 











Multifactorial mechanisms 









Direct insult plus carcinogen. Tobacco plus alcohol is a = 
well documented causal combination’**®. Alcohol may act- 
as an oesophageal irritant, a solvent for the carcinogens aios 
tobacco, or as a true co-carcinogen. Van Rensburg’ and- 
Wynder and Stellman” believe its effect is to cause or 
accentuate dietary deficiencies of minerals and vitamins. 
The combination of tobacco and alcohol is well | 
established in non-endemic areas as the major causal — 
association of SCC, although not in endemic areas. oe 

















Direct insult plus carcinogen plus nutritional Se 
deficiency. Several studies support this hypothesis. E 
Warwick and Harington reviewed the evidence mo 
Transkei and suggested that a combination of- local 
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alkalinization from tobacco use, combined with nutritional 
deficiency (particularly pellagra) and other physical insults 
(including excess alcohol and plant emetics), are 
responsible for SCC, with or without the effects of 
carcinogens in local tobacco. Bradshaw and Schonland” 
cite oesophageal insults, including smoking, alcohol and 
emetics, combined with a general state of malnutrition 
and an unidentified carcinogen. 

Morris and Price” hypothesized that papillomavirus was 
an essential part of the carcinogenic process, causing a 
‘glycogenic acanthosis’, a process favoured by a reduction 
in immune competence in malnutrition. Smoking, alcohol, 
aflatoxins and malnutrition would all contribute to 
successive stages in the progression to dysplasia and 
carcinoma. 


Care inogen plus nutritional deficiency. Van Rens- 
burg'~*' has argued consistently that the staple diets of all 
endemic areas are deficient in a range of micronutrients, 
particularly zinc, magnesium, riboflavin and nicotinic acid, 
predisposing to carcinogenesis by agents as yet not clearly 
identified. 

The concept that dietary deficiency is the major 
problem has been challenged by the finding that SCC is a 
disease of people of some education and means?. A case- 
control study in Transket found no association with a 
history of pellagra, the main deficiency disease associated 
with a maize diet. In Africa, cancer of the oesophagus is 
nevertheless closely associated with the use of maize as a 
staple dietary element. The deficiencies of such a diet 
have been studied repeatedly, but the effects of the 
constituents of maize have been spared close examination. 

A two-stage hypothesis of carcinogenesis is consistent 
with the available data: (1) predisposition by a diet- 
associated low-acidity duodenogastro- -oesophageal reflux 
(DGOR) and (2) carcinogenesis by a variety of agents. 
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Steps of a new hypothesis 


1. A high level of linoleic acid ingestion is associated with 
increased prostaglandin E, production in the stomach. Other 
dietary factors increase this effect (Fig. 1) 


SCC has followed some decades after the adoption of 
maize as the dietary staple in east Africa, mirroring its 
geographical spread. Throughout the world, all areas of 
high risk for SCC use maize and/or wheat as staples’. The 
risk rises with increasing consumption of maize by the 
individual”. Van Rensburg! described the association in 
Africa as fitting with ‘prolonged exposure to a 
predominantly corn diet dating from childhood’, Maize ts 
rich in linoleic acid and very low in other essential fatty 
acids. A case-control study in Natal showed that the more 
frequently bought maize meal is consumed, the higher the 
risk of cancer of the oesophagus’. The relative risk of 
daily as against weekly buying of maize meal was 5-7:1. In 
the community studied, three maize forms are consumed, 
whole kernels, stamped (broken) maize and maize meal. 
Whole kernels are poorly and slowly digested, releasing 
little oil in the stomach. Stamped maize has the oil- 
containing husk removed and provides no linoleic acid at 
all. Maize meal is the preparation which provides all its 
linoleic acid to the stomach in an easily digestible form. A 
similar significant association with the consumption of 
maize meal was found in a high-incidence area of Italy”. 

Linoleic acid is a prostaglandin precursor. Wistar rats 
fed a long-term diet high in linoleic acid develop a 
ened increase in prostaglandin (PG) E, levels in the 
stomach”. PGE, production is promoted by absence in 
the diet of other fatty acids** which cause competitive 
inhibition. In African endemic areas for SCC, there may 
be little dietary fat apart from that in maize; dietary fat 
from sources other than maize is negatively associated 
with SCC*”. 
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Fig. 1 A diet based on maize with diad of other elements will lead to high prostaglandin (PG) E, production and a chronic low- 


acid oesophageal reflux, with consequent predisposition to cancer 
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Riboflavin deficiency results in an increased 
biosynthesis of PGE,” through a deficiency of glutathione 
peroxidase, which is dependent on the sulfhydryl group 
provided by riboflavin. Riboflavin deficiency is a factor 
common to the major endemic areas of the o for 
SCC**"_ Maize diets contain inadequate riboflavin and 
riboflavin content is further reduced by any refinement’. 
Riboflavin deficiency has been implicated in the early 
stages of oesophageal cell proliferation and dyspl asia”, 

The scenario in which a high level of PGE, will be 
produced is a diet rich in linoleic acid, low in other fatty 
acids and deficient in riboflavin. A diet heavily dependent 
on maize creates exactly this combination and will 
promote a high level of gastric PGE, production. 


2. PGE, inhibits gastric acid secretion and reduces the 
tone of the pyloric and lower oesophageal sphincters, 
resulting in a chronic hypochlorhydric DGOR 


PGE, causes a reduction in lower oesophageal” and 
pyloric sphincter pressures”*!, with a reduction in both 
basal and stimulated gastric acid output”. The logical 
result is increased oesophageal reflux of gastroduodenal 
fluid of reduced acidity. Heartburn is very common in 
Transkei, affecting 60 per cent of a group of healthy 
people studied. Symptomatic regurgitation of fluid 
identified as bile was present in 75 per cent of sufferers, 
Heartburn can be abolished by aspirin”. 


3. Chronic low-acidity DGOR predisposes to squamous 
carcinogenesis — 


With reduced concentrations of gastric acid, any refluxate 
into the oesophagus has a higher pH than normal. This 
predisposes to the development of carcinoma. Seto et al.” 
subjected three groups of rats to oesophageal carcinogens: 
gastr ectomized rats with regurgitation of duodenal 
contents, gastrectomized rats without regurgitation, and 
healthy conii All the animals in the group with 
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duodenal regurgitation developed cancers which were 
exclusively squamous; none of the other groups developed 
any cancers. Oesophagitis and severe dysplasia. were 
present in association with the cancer-bearing areas. 
Partial gastrectomy is a known risk factor for delayed 
(15-20 years) squamous cancer of the oesophagus. About 
8 per cent of patients with squamous cancer of the 
oesophagus will have had a previous gastrectomy™, the 
risk increasing with time since gastrectomy. Lower 
oesophageal sphincter function is often impaired” and 
acid production is reduced or abolished after major 
gastric resection. Colin-Jones et al. reported a relative 
risk of 2:3 for cancer of the oesophagus at 5-7 years after 
cimetidine use, but did not state whether this was 
predominantly SCC or adenocarcinoma. Enteral PGE; 
has been shown to promote oesophageal carcinogenesis in 
rats? 
A possible mechanism for the carcinogenic effect of a 
chronic hypoacidic DGOR is shown in Fig. 2. Epidermal 
growth factor (EGF) and transforming growth factor 
(TGF) « are products of salivary glands, oesophageal 
mucosa and stomach. Luminal overexpression as well as 
high binding activity have been implicated in proliferative 
drive and carcinogenesis in the gastrointestinal tract™*o 
and elsewhere***’. Growth factors are partially or wholly) >- 
inactivated by trypsin“ and by pepsin if the pH is below 
4*. Interference with normal activity of these two 
proteases will allow growth factors to be more active 
(longer or at higher levels) in the oesophagus. A reflux | r 
duodenogastric juice at a pH of 4 or above will contain no — 
active pepsin, but will contain active EGF and TGF-x, and, 
will not inactivate salivary growth factors. be 
It is of great interest that constituents of staple diets. of 
east and southern Africa include beans and pumpki 
which contain trypsin inhibitors“, Solanum nigrun 
which is used as a vegetable in some parts of Africa®, 
contains a pepsin inhibitor? and has a significa 
association with SCC in Transkei’. Oesophagitis an 
squamous dysplasia are strongly associated with. endem 
SCC in Africa and beyond**'. Oesophagitis has been 
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proposed as a precursor lesion’, but more recent 
evidence suggests that the true precursor lesion is the 
concomitant dysplasia, with significant risk only from 
moderate dysplastic change”. 

Tobacco has a known association with SCC in Africa, 
and its use brings with it a relative risk of up to 5-99 
compared with non-smokers**. It has been noted, 
however, that other racial groups in South Africa use 
much more tobacco than Africans, yet have a markedly 
lower incidence of oesophageal cancer, implying that 
other factors must be important. The oesophagus may be 
predisposed to carcinogenesis from a variety of sources. 


Discussion 


Any theory of causation needs to explain the consistently 
reported associations of endemic SCC of the oesophagus 
with (1) heavy dependence on a maize-based diet over a 
very long term, (2) slow rise in incidence, (3) relative 
peverty and (4} tobacco, at a high-risk level. 

The rise of SCC has followed decades after the 
introduction of maize. It takes a considerable time to 
supplant another staple or group of staples and for maize 
to become almost the only constituent of the diet, then 
finally for maize meal to become the predominant form 
ingested. The finding that SCC is a disease of people of 
same education and means? can be accounted for by 
poorer people eating more stamped maize and kernels, 
and the richer, transitional group eating more maize meal. 

Tobacco has a well proven record of association with a 
high relative risk. It seems to be a more potent carcinogen 
in the endemic situation than in non-endemic populations. 
Studies from endemic areas have, however, shown a 
significant percentage of non-smokers among victims of 
SCC*“. This implies that tobacco is working synergistically 
or on a predisposed mucosa; it may be only one of a 
number of carcinogens to which the oesophagus is 
exposed. In addition, Cigarette smoking encourages 
gastro- -oesophageal reflux“. 

The association of SCC with alcohol, which has been 
well demonstrated in non-endemic areas, has never been 
established in endemic areas. Low-dose alcohol stimulates 
acid secretion and also causes gastro-oesophageal 
reflux’. It is possible that alcohol has no additive effect to 
the factors already operating to cause a low-acid reflux. 
The dominance of squamous cancer fits in well with the 
finding that acid reflux favours columnar differentiation/ 
regeneration’. The process of differentiation is affected 
by growth factors® and the local oesophageal 
environment of low-acid reflux may affect this activity. 

The steps of a hypothesis have been described, with 
supporting evidence linking these elements to endemic 
areas in Africa. While the steps have been based on the 
African situation, there are many features common to 
other endemic areas, which share some of the pathways 
described. The major implication of this hypothesis is that 
preventive measures are possible, even in medically 
underserved areas which suffer the ‘endemic form of this 
disease. 

A further issue raised is that a chronic low-acid reflux 
may increase squamous carcinogenesis. The increasing 
availability of acid- and pepsin-suppressive therapies, 
which can create a hypochlorhydric gastro-oesophageal 


refluxate low in protease, could increase the risk of 


squamous carcinogenesis with long-term usage, 


particularly in African populations. 


In the Western world, the possible links between diet, 
tobacco and chronic drug therapies deserve wider 
attention. This is particularly so in the light of dramatic 
rises in the incidence of adenocarcinoma and its known 
association with Barrett’s metaplasia as a consequence of 
chronic gastro-oesophageal reflux“. It is intriguing that 
duodenogastric reflux may also play a part in the 
development of Barretts metaplasia, adding a further 
similarity between SCC and adenocarcinoma aetiologies. 
This is also worthy of careful dietary study. 
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Background Up to 9 per cent of patients who undergo resection for colorectal cancer develop 


metachronous cancers. There is no consensus on the detection and management of such cancers. 


Methods The literature was reviewed exhaustive 
detection, treatment and molecular genetics o 


£ 





ly regarding the incidence, clinical characteristics, 
f metachronous colorectal cancers. This was based on 
a Medline search from 1966 to December 1997 for articles on metachronous colorectal cancers. A 


manual search was also performed on references quoted in these articles. All publications relevant 


to this study were included. 


Results Although the underlying causes for metachronous colorectal cancers are yet to be elucidated, 
risk factors for the disease have been identified. These include the presence of synchronous polyps 
or cancers, a history of metachronous cancers, and hereditary non-polyposis colorectal cancer 


(HNPCC). 





Conclusion Preoperative colonoscopy and postoperative colonoscopic surveillance are essential in 


identifying patients at risk of metachronous col 
anastomosis should be considered for some pat 


Definition 


A primary large bowel cancer which occurs at any time 
after the surgical achievement of a ‘clean’ colorectum (Le. 
free of all neoplasms) is termed metachronous”, The 
malignancy must be unequivocally new and not a 
recurrence or metastatic deposit of the initial lesion’, 

_. There is little consensus regarding the distinction 
between truly metachronous and missed synchronous 
large bowel cancers. Neoplasms occurring after a set 
interval from the index cancer are described as ‘meta- 
chronous’ while those discovered before this time are 
termed ‘missed synchronous’. Studies have used various 
intervals (6months***, 1year, 2 years! and 
3 years'*"’) from the initial cancer to differentiate the two 
conditions, — 

It is essential that synchronous cancers and polyps are 
identified before surgery. Universal colonoscopy is the 
optimal method but logistic, financial and manpower 
implications limit its routine use. A selective policy is 
therefore more practical”. In 35 per cent of patients the 
index cancer may not admit the colonoscope; peroperative 
colonoscopy should be considered'* or a clean colon 
established within 3-6 months of surgery!” 





Incidence 


A lifelong risk of developing metachronous colorectal 
cancer exists in all patients who have undergone large 
bowel resection for malignancy*""5°, The risk is believed 
to have a small but definite increase with length of 
survival after the first operation for colorectal cancer’, 
The incidence of metachronous colorectal cancer is esti- 
mated at 0-6-9 per cent!')7!-23. This variation in 
incidence is a reflection of the fact that the number of 
new large bowel primaries detected is directly pro- 
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orectal cancer. A total colectomy and ileorectal 
ients, certainly for those with HNPCC. 


portional to the length of follow-up", The annual rise in 
incidence with length of survival following index surgery is ea 
estimated at 0-35 per cent per annum’, The cumulative 
incidence rises to 30 per cent after 41 years of follow-up". a 


Evolution of metachronous colorectal cancers 


The time it takes a metachronous colorectal cancer to: 
develop after surgery for the index tumour varies widel 
Some authors estimate that between 20 and 46 per cent ¢ 
metachronous colorectal cancers are diagnosed withi 
2 years of the primary operation’. Agrez et al. reporte 
that 50 per cent of metachronous cancers occur witht 
5-5 years, a finding confirmed by Kaibara et all”. A varyil 
average interval to detection of metachronous colorect: 
cancer is reported in the literature: 3-5 years", 7 year 
1] years’, 12 years* and as late as 41 years into follow 
up"), i 
Although the adenoma to carcinoma sequence is- 
thought to take about 5-15 years*, it is not know! 
whether this applies to the development of metachronou 
colorectal cancer. Metachronous and synchronous. 
tumours are features of hereditary non-polyposis colo- 
rectal cancer (HNPCC) syndrome which is characterized 
by a genetic predisposition to colorectal cancer (usual a 
on the right side) at an early age, and extracóolonic > 
malignancies of the endometrium, ovary, stomach, small- > 
intestine, biliary tract, ureter, renal pelvis and pam > 
creas’’**, Jass et al.” believe that adenomas in patients- 
with HNPCC are more likely to be villous in nature, with 
high-grade dysplasia, and are more aggressive tham- 
sporadic adenomas. Certainly metachronous colorectal- 
cancers arising from mutations in HNPCC genes may. 
develop within 2-5 years of a negative colonoscopie 
screening examination”. The time taken for the adenoma 
to carcinoma sequence is probably determined by the: 
precise genetic mutations involved". 7 A 
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Characteristics of metachronous colorectal cancers 
Characteristics of the index cancer 


I: is believed that there is a tendency for metachronous 
large bowel cancers to arise in patients with index neo- 
plasms of a more favourable Dukes stage, histological 
grade and prognosis’, In the Mayo Clinic series’ of 62 
metachronous cancers, 79 per cent of index lesions had no 
nodal involvement. However, in a large Japanese series’ 
only 5-4 per cent of index tumours were classifiable as 
early among those who later developed metachronous 
colorectal cancer. Rennert et al. and Heald” believe the 
more favourable staging of index cancers is simply a 
reflection of mortality selection bias. 


Dukes stage of metachronous colorectal cancers 


The Dukes stage and histological differentiation of meta- 
chronous colorectal cancers at diagnosis are no worse 
than for single tumours. However, some studies have 
reported generally more favourable tumours'**™"_ Cali 
et al state that metachronous colorectal cancers are 
more likely to be local disease with a lower propensity to 
distant metastasis than index cancers. This is disputed by 
others 4,16,24,35,36 | 


Distribution 


Metachronous cancers may occur anywhere in the large 
bowel, While in many series there is a predominance of 
right-sided lesions’ 978, in others the distribution is 
even throughout the colorectum™*. Svendsen et al.” 
noted that the relative risk of developing metachronous 
colorectal cancer was highest in the right colon and 
diminished towards the rectum. Only one study has 
reported a predominance of left-sided metachronous 
cancers“ and two reports have suggested a similar distri- 
bution to single cancers®**, When considering the distri- 
bution of metachronous lesions it should be appreciated 
that up to 60 per cent of colorectal cancers are found 
below the descending-sigmoid colon junction’. It is 
conceivable that the greater numbers of left colonic 
resections may increase the likelihood of subsequent 
metachronous cancers developing in the right colon. 
Furthermore, right-sided metachronous cancers, especially 
in a young cohort of patients, may represent unidentified 
cases of HNPCC syndrome”. 


Aggressiveness of metachronous cancers 


Four papers report a greater aggressiveness of meta- 
chronous cancer compared with the index lesion¢***, 
However, many authors emphasize that the second 
colorectal cancer exhibits the same (certainly no worse) 
behaviour as the index cancers t7, 


Risk factors for metachronous colorectal cancer 
Previous colorectal cancer 


Where a synchronous cancer is resected along with the 
index tumour, the cumulative risk of developing a subse- 
quent metachronous neoplasm rises from 3-5 per cent for 
a single cancer to more than 8 per cent for two cancers™. 
Following excision of a metachronous colorectal cancer, 
the risk of further metachronous cancers is also in- 


creased’, Agrez et al* reported third subsequent cancers 
in seven (11 per cent) of 62 patients with metachronous 
cancer. 


Polyps 


The risk of metachronous colorectal cancer is double in 
those with synchronous polyps associated with the primary 
cancer!!! Luchtefeld et al.“ reported a 71 per cent 
incidence of synchronous or interval adenomatous polyps 
with metachronous colorectal cancers. The incidence 
quoted in the St Mark’s series” was 60 per cent and in the 
Mayo clinic series* 40 per cent. A 6:5 per cent frequency 
of metachronous large bowel cancer in those with syn- 
chronous polyps associated with the index cancer 
compared with 3-4 per cent in those without polyps was 
demonstrated by Chu et al.*. Moreover, patients with 
synchronous polyps less than 30 cm from the index lesion 
are more likely to develop metachronous adenomatous 
polyps, compared with those with polyps more distant 
from the index lesion”, 

Multiple polyps are associated with a higher risk of 
metachronous colorectal cancer than single polyps*’’. The 
number of polyps is larger with metachronous than with 
synchronous cancers®Y- and in late, compared with 
early, metachronous cancers”. Over 50 per cent of meta- 
chronous cancers are associated with polyps of the tubular 
adenoma variety; about 10 per cent occur with villous 
adenomas”. The impact of repeated polypectomy on the 
subsequent occurrence of metachronous colorectal cancer 
remains to be evaluated”. 


Hereditary non-polyposis colorectal cancer 


A propensity for metachronous and synchronous 
colorectal cancers with a predilection for the proximal 
colon and development of cancer at an early age are well 
recognized characteristics of HNPCC, a wide spectrum 
cancer susceptibility syndrome inherited as an autosomal 
dominant trait with a high penetrance of around 90 per 
cent. Diagnosis is based on minimal criteria (the 
Amsterdam criteria) recommended by the International 
Collaborative Group in HNPCC”. These are (1) at least 
three relatives with histologically verified colorectal 
cancer, one of whom must be a first-degree relative of the 
other two; (2) at least two generations affected; and (3) at 
least one of the cases of colorectal cancer must be 
diagnosed before the age of 50 years. 


Age 


Several authors have reported a younger age at first 
colorectal cancer for those who subsequently develop 
another large bowel tumour’. In a group of patients 
with colorectal cancer under 40 years of age, the calcu- 
lated risk of developing a metachronous colorectal cancer 
was 16-29 times greater than that of developing a primary 
cancer”, The authors*® suggested that metachronous 
colorectal cancer in young patients may be an expression 
of the HNPCC syndrome. Indeed, in most series the age 
at diagnosis of the first tumour is comparable to that of 
single cancers” and the patients with metachronous 
cancer are generally older*23>3, To date, younger age for 
index cancer is not a prognostic factor for metachronous 
cancer, but it is of diagnostic value with respect to 
HNPCC. 
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Sex 


Most studies report no sex difference in metachronous 
colorectal cancer ®t, Sex has no known influence on 
the risk of developing a metachronous colorectal cancer”. 


Race 


Only one study has considered the question of race, com- 
paring Caucasians with American blacks; no firm conclu- 
sions were drawn”, 


Detecting metachronous colorectal cancers 


Some studies have reported that regular follow-up and 
surveillance for metachronous cancer have resulted in the 
detection of early cancers with a greater potential for 
resectability''*. While Enker and Dragacevic* were able 
to show a higher yield of asymptomatic and early lesions 
in those followed up for metachronous cancer than in 
those without follow-up, others have not found a signifi- 
cant difference in the number of curative resections in 
these groups”. 

Gerdes” advocated surveillance at intervals of 2 years 
for metachronous adenomas, whereas Spigelman” en- 
dorsed a single colonoscopy to exclude synchronous 
lesions and subsequent colonoscopic surveillance at inter- 
vals of 3 years only in those who are found to have adeno- 
matous polyps. 








Treatment of metachronous colorectal cancer 


Metachronous colorectal cancers are usually suitable for 
further curative surgery. An operability of 61 per cent in a 
very young cohort of patients: and a curability rate of 81 
per cent? have been reported. Only 5 per cent in a 
Japanese series’ and 6 per cent in a series from St Mark’s 
Hospital, London” were deemed inoperable. 

Several authors suggest extensive resection for the pre- 
vention and treatment of metachronous cancer 784289? 
The alternative option of a conventional resection with 
regular examination of the colon is deemed appro- 
priate'***".°! Synchronous malignancy in different lymph 
drainage areas seems a justifiable indication for total 
colectomy with ileorectal anastomosis, whether at the time 
of treatment of the index or the metachronous cancer™*”. 
The potential benefit of a radical resection needs to be 
weighed against a significant morbidity and mortality rate. 
An individualized approach tailored to suit each patient 
should be adopted. 

While total colectomy eliminates the need for colono- 
scopic surveillance, vigilance in examining the rectum is 
still required®. Of 17 HNPCC-related patients with colo- 
rectal cancer treated by total colectomy, four developed 
rectal metachronous tumours”. 


Survival 


Survival from metachronous colorectal cancer appears not 
to differ from that associated with single cancers. Stage 
for stage the prognosis for index and metachronous 
cancers is largely the same**''. The 5-year survival rate 
after radical resection for multiple cancers in the St 
Mark’s s Hospital series was 66 per cent”, compared with 
66-5 per cent in the Japanese series” and around 50 per 
cent in most | ‘other reports’**°**. The lowest reported 
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survival figure is 20 per cent’. The main influence on 

survival is the stage at diagnosis of the metachronou: 
cancer”, Early asymptomatic detection, therefore, offers a l 
potential for improved outcome” 5*5, ~ 


Advances in molecular biology and metachronous 
colorectal cancer 


Individuals with metachronous large bowel cancer show l 
evidence of genetic instability in the cancer, compared: 
with sporadic cancers™. Genetic instability can be demon- 
strated by the accumulation of numerous genetic alter- 
ations, particularly in simple repeated non-coding 
sequences known as microsatellite DNA”. This — 
phenotype is known as microsatellite instability (MIN) or 
replication error, and is a characteristic of 92 per cent ees : 
cancers from patients with HNPCC”. ï 
Genetic predisposition to colorectal cancer in HNPCC F 
is due to inherited mutations in genes that control DNA 
mismatch repair. This DNA repair system serves. to 
correct mistakes that may arise in DNA during its repli 
cation”. So far, inherited mutations have been identified 
in four DNA mismatch repair genes (hMSH2*, 
hMLH1”, hPMSI® and hPMS2*). Other genes, such ag 
GTBP”, which are involved in the mismatch repair — 
pathway are known. 2 
Thibodeau et al.’' described type I mutations (instability _ 
at multiple loci) and type H mutations (instability at one 
or two loci) in colorectal cancers of the proximal colon. 
The degree of MIN tends to be very high in cancers from 
patients with HNPCC”; almost every microsatellite locus _ 
tested shows instability. Work with cell lines has shown — 
that mutations in GTBP result in a low level of MIN”, 
Between 65 per cent” and 28 per cent” of sporadic 
cancers show MIN, and somatic mutations in the DNA 
mismatch repair genes have been identified in some of 
these cancers”. However germline mutations in the mis- - 
match repair genes have been found in apparen , 
sporadic colorectal cancers that show MIN”. So 
reports suggests that MIN-positive sporadic cancers have 
a high level of instability” while others conclude that the 
level may be low”. 2 
It may be that the variable degree of MIN is due to 
different mutations in the DNA mismatch repair gen 
So, although MIN appears to be a good indicator 
mutation in the DNA mismatch repair genes, there is- 
yet no correlation between particular mutations and 
clinical phenotype”. In patients with metachronous colo- 
rectal cancer in whom instability was detected in ‘the = 
primary cancer, it was also detected in the metachronous. 
cancer’, Similarly, when the index cancer did not show _ 
instability, neither did the metachronous cancer. The role ~ 
of MIN as an indicator of metachronous colorectal cancer _ 
is under investigation. One study” affirmed its value while © 
another did not. A recent study’? has confirmed that 
colonoscopic biopsies may be used for MIN analysis. Pre- 
operative information about MIN status may have a role 
in assessing the risk of developing metachronous colo- 
rectal cancer and in the planning of the extent of surgical 
resection. 






































Conclusion 


It is essential that the colon is scrupulously exaniined z z 
visually before operation for synchronous lesions and that f 
appropriate surgical management is defined. When this is 
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technically not feasible, for instance because of an ob- 
structing carcinoma, a good quality double-contrast 
enema is an option, provided a postoperative colonoscopy 
is scheduled. When synchronous lesions are in the vicinity 
of the index cancer, conventional radical resection 
followed by regular colonoscopie surveillance is the 
aecepted practice. For distant synchronous lesions, thera- 
peutic endoscopy is a useful adjunct although, for large 
polyps or carcinomas or rapidly recurring metachronous 
lesions, a total colectomy and ileorectal anastomosis 
should be considered seriously in selected patients with a 
satisfactory sphincter mechanism. This radical approach is 
a safe option in those with established evidence, based on 
family history or genetic testing, of the HNPCC 
syndrome. 
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Digest 


For this quarter’s digest, Professor Christian Herfarth and 
Dr Thomas Lehnert have selected the best from the 
October to December 1997 issues of Der Chirurg. A digest 


mamaaa nne n menean an urm ema = 


This quarter’s digest reviews articles addressing multiple 
trauma (four articles) and minimally invasive techniques 
in orthopaedic surgery (four articles) in recognition of the 
Annual Meeting of the German Society of Trauma 
Surgery, while a series of seven articles has been 
commissioned to provide a comprehensive overview of 
currently applied techniques in inguinal hernia surgery. In 
his editorial Shumpelick' takes a critical look at aggressive 
marketing and operations designed to suit all types of 
inguinal hernias. He calls for a  problem-oriented 
approach for which Shouldice repair, preferably under 
local anaesthesia, should provide a reliable and minimally 
invasive repair for most inguinal hernias, primary or 
recurrent. Implantation of alloplastic material should be 
reserved only for very large hernias. 


Carcinoma of the pancreas 


Cancer of the head of the pancreas is traditionally treated 
by Whipple’s partial pancreatoduodenectomy, if complete 
macroscopic tumour removal appears feasible. The oper- 
ation carries postoperative sequelae which are partly 
related to loss of pyloric function and duodenal transit. 
Theoretically this may be overcome by pylorus-preserving 
partial pancreatoduodenectomy. The operation has 
preven useful for patients with chronic pancreatitis, but its 
applicability and long-term results in patients with ductal 
pancreatic cancer have been studied only in a few 
patients. Further arguments in favour of pylorus 
preservation are reduced operating time and blood loss, 
while concerns exist regarding radicality of local tumour 
resection. 

The group from Ulm’ presents their experience with 
130 patients with ductal carcinoma of the pancreas treated 
between May 1990 and April 1995. A standard Kausch— 
Whipple operation was performed in 61 patients and 69 
patients had a  pylorus-preserving partial pancreato- 
duodenectomy. Data were collected prospectively, 
although this was not a randomized study. The 
distribution of men and women was similar for both 
groups and median age was 59 years (Whipple) and 
6l years (pylorus-preserving operation). Mean(s.d.) 
operating times were longer for standard Whipple’s 
procedure (405(60) min) compared with 360(35) min for 
pylorus preservation (P < 0-001). Intraoperative blood loss 
was a median of 3-1 litres for Whipple’s operation versus 
22 litres for  pylorus-preserving partial duodeno- 
pancreatectomy (P<0-001) and the latter required fewer 
perioperative blood transfusions. The postoperative 
morbidity rate was identical at 39 per cent for both 
groups. Thirty-day mortality rates of 2 and 3 per cent 
respectively were also not significantly different between 
the groups. Return to a normal diet was somewhat slower 
in the group in which the pylorus was preserved, but 
overall no significant difference was observed when the 
two groups were compared. Histopathological evaluation 
indicated that in the pylorus-preservation group slightly 
more patients were stage I (35 versus 23 per cent) and 
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for the BJS for the same period, written by Mr Colin 
Johnson, appears in the German journal. 


fewer patients were stage IH (59 versus 69 per cent), 
although lymphadenectomy yielded more lymph nodes in 
the pylorus-preservation group (mean(s.d.) 27(5) versus 
20(4) lymph nodes per specimen in the Whipple group). 
Median survival for stage I pancreatic carcinoma was 32 
months after Whipple’s procedure and 36 months after 
pylorus-preserving partial pancreatoduodenectomy. In 
stage HI survival was 10 and 11 months respectively. The 


authors conclude that  pylorus-preserving partial 
pancreatoduodenectomy allows for radical lymph- 
adenectomy and is similarly successful regarding 


oncological long-term results. It should not be used for 
tumours close to the pylorus or postpyloric duodenum, 
but appears to be advantageous for other locations of 
pancreatic cancer, as the operation is technically easier, 
speedier and causes less blood loss. 


Intensive care jaundice 


It is a well recognized phenomenon that many patients 
requiring intensive care treatment for severe disease or 
postoperative complications develop jaundice without 
apparent involvement of the liver or bile ducts in the 
initial disease process. Surgeons from Frankfurt have 
undertaken to document prospectively all patients 
admitted to their intensive care unit (ICU) between 
December 1991 and November 1992, in an attempt to 
quantify the incidence of postoperative jaundice and 
determine its prognostic significance’. Patients were 
admitted from the general, urological and cardiovascular 
surgical services as were trauma patients and those 
undergoing orofacial surgery. During a 12-month period a 
total of 1572 patients were recorded. Patients undergoing 
operative treatment for or with pre-existing diseases of 
the liver, bile ducts or pancreas were excluded, leaving a 
total of 1275 patients for study. Standardized docu- 
mentation used directly computer-readable forms to 
collect 2000 parameters per patient and day. Thus a total 
of 52 million individual parameters were obtained for 
statistical analysis. 

Ninety-seven of 1275 patients admitted to the ICU 
developed a serum bilirubin level of 2 mg/dl or higher and 
were eligible for detailed analysis. Median length of stay 
of jaundiced patients was 15 (range 2-59) days compared 
with 2 (range 1-39) days in non-jaundiced patients. 
Twenty-eight (29 per cent) of 97 jaundiced patients died 
compared with 28 (2-4 per cent) of 1178 non-jaundiced 
patients. When several parameters related to disease 
severity such as septic organ failure score, multiple organ 
failure score, positive end-expiratory pressure ventilation, 
central venous pressure, low systolic arterial pressure (less 
than 90 mmHg for more than 120 min) and others were 
compared between jaundiced and non-jaundiced patients 
the latter had significantly higher readings, but the Acute 
Physiology And Chronic Health Evaluation II score was 
not different between the two groups of patients. 
Maximum bilirubin levels and maximum daily increase in 
bilirubin levels were both inversely related to outcome. 
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Interestingly, raised liver enzyme levels were recorded 
with almost equal frequency in both groups. Hyper- 
bilirubinaemia was most frequently observed in patients 
with multiple trauma (14 of 34 patients) and patients 
undergoing vascular surgery (13 of 105, 12 per cent). 
Overall mortality rate was higher in jaundiced patients, 
but calculation of predictive values, sensitivity and 
Specificity revealed that postoperative intrahepatic 
cholestasis was not a reliable prognostic indicator. 


Complications of minimally invasive surgery 


Phneumoperitoneum and intraoperative reverse Tren- 
delenburg positioning of patients undergoing minimally 
invasive surgery may cause hypercoagulability and 
peripheral venous stasis with a subsequently increased risk 
of venous thrombosis. Baca and associates? have 
performed a prospective randomized controlled trial to 
determine whether low-risk patients benefit from post- 
operative treatment with low molecular weight heparin. 
Patients were eligible for the study if they were scheduled 
for laparoscopic cholecystectomy or appendicectomy. 
Patients having more than three of the risk factors (Broca 
Index over 130, smokers, past history of venous 
thrombosis, use of oral contraceptives) were considered at 
increased risk for venous thrombosis and were excluded, 
as were patients having epidural anaesthesia. Patients in 
the treatment group received low molecular weight 
heparin once daily starting on the day of the operation for 
at least 6 days. Patients in the control group received 
physiotherapy and compression stockings as did patients 
in the treatment group, but not low molecular weight 
heparin. Endpoints of the study were clinical venous 
_ thrombosis or pulmonary embolism. Interim analysis was 
| ormed after 500 patients had been randomized. 
: otal of 719 patients were randomized from 33 
hospitals. One patient was excluded because of 
incomplete documentation leaving 359 each in the 
treatment and control groups. Mean(s.d.) age was 48(1 5) 
years in the treatment group and 45(16) years in the 
control group. The majority of patients were female in 
both groups (75 per cent), and 85 per cent (control) and 
93 per cent (treatment) of patients had cholecystectomy. 



































All except two patients had general anaesthesia. A total of 
23 patients were suspected to have developed either 
venous thrombosis or pulmonary embolism. Additional 
diagnostic procedures (duplex scan, phlebography) 
confirmed the diagnosis in only two patients. Both had 
received low molecular weight heparin. Fifteen of 718 
patients required conversion to open surgery and thr | 
underwent reoperation. No significantly increased inci- _ 
dence of intraoperative or postoperative bleeding, wound 
haematoma or other complications was noted in the 
treatment group. Because the frequency of study events 
was lower than anticipated the review committee decided 
that it was unlikely that a significant difference would be 
detected and the study was closed prematurely after 719 
patients had been admitted; the planned number was 1000 
patients. The authors conclude that in a low-risk group of 
patients postoperative low molecular weight heparin is not 
warranted after limited minimal access cholecystectomy 

appendicectomy. Beg 
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Background The open subtotal cholecystectomy technique has simplified removal of the difficult 
gallbladder. Increasing laparoscopic experience has made laparoscopic subtotal cholecystectomy 
(LSC) a feasible option in patients with complicated acute or chronic cholecystitis. 

Methods LSC was performed in 29 patients with severe inflammation or fibrosis of the gallbladder 
associated with gallstone disease over a 23-month period. These 29 patients (mean age 53 years; 22 
women) constituted 8-5 per cent of the total number of laparoscopic cholecystectomies performed 
(n = 340) and 15-6 per cent of 186 patients with acute cholecystitis. Eighteen patients in the latter 
group underwent conversion to open cholecystectomy. The indications for LSC were acute 
cholecystitis/empyema (7 = 23) and severe fibrosis (1 = 6). 

Results The cystic duct was either clipped before division (# = 15), sutured (7 = 2) or ligated using an 
Endoloop (n = 10). In two patients the gallbladder bed was drained without isolating the cystic duct. 
The posterior wall of the gallbladder was left intact to avoid excessive bleeding or damage to bile 
ducts in the eas bed. A suction drain was inserted in 14 cases. Median operating time was 
73 (range 45-130) min. One seme died after operation from a myocardial infarction. Six patients 
had local complications (two haematomas, three bile leaks, one minor wound sepsis) and nine 
developed respiratory infections. Median hospital stay was 5 (range 2—28) days. 

Conclusion LSC is a safe, relatively simple and definitive procedure allowing removal of a difficult 
gallbladder and reducing the need for open conversion or cholecystostomy in the majority of 


patients. 


e—a 


The risk of bile duct injury during a standard cholecy- 
stectomy is greatest while dissecting in Calot’s triangle, 
particularly in the presence of severe inflammation or 
fibrosis of the gallbladder’. Open subtotal cholecystectomy 
which was described by this group in 1985¢ has proven to 
be a safe, simple and definitive procedure in this situa- 
tion’. Increasing laparoscopic experience and sophisti- 
cated techniques have made laparoscopic subtotal 
cholecystectomy (LSC) a feasible option®. This study 
describes the technical aspects and evaluates the results of 
LSC in the management of complicated acute and chronic 
cholecystitis. 


Patients and methods 


Patients who underwent laparoscopic cholecystectomy during the 
23-month period from January 1994 to November 1995 were 
studied. Subtotal cholecystectomy was performed only on 
patients with severe inflammatory or fibrotic changes in Calot’s 
triangle. Preoperative biliary investigations included liver 
function tests and ultrasonography. Endoscopic retrograde 
cholangicpancreatography (ERCP) was performed on patients in 
whom common bie duct (CBD) stones or other bile duct disease 
was suspected because of symptoms (e.g. jaundice, pancreatitis), 
raised alkaline phosphatase and bilirubin levels or dilated CBD 
on ultrasonography. 


anc nang BIE MA EE AMINO cee 2 BARI RRAINE = RUNGE RARE AIA ROAR RR ORA A ny BAAR AR amma nn nA tettaAret inert Aa 


Paper scones 16 December 1997 


904 


Laparoscopic technique 


A standard laparoscopic approach was used. After division of 
adhesions to the anterior surface of the gallbladder, the cystic 
duct~Hartmann’s pouch junction was identified by blunt 
dissection using a suction—irrigation (hydrodissection) technique. 
When feasible, the cystic duct and artery were clipped or ligated 
and divided in the standard fashion (Fig. 1). If this was not 
possible, or in cases with stone impaction, the gallbladder was 
incised at the level of Hartmann’s pouch and divided circum- 
ferentially (Fig. 2a) which then allowed prograde dissection and 
isolation of the cystic duct with an Endoloop (Ethicon, 
Edinburgh, UK) (Fig. 2b). When isolation of the cystic duct was 
not possible, a purse-string suture was inserted in Hartmann’s 
pouch or, when there was no evidence of bile leak, the 
gallbladder bed was simply drained after subtotal removal of the 
gallbladder. 

Subtotal removal of the galibladder was performed when the 
gallbladder was entered inadvertently or excessive bleeding 
occurred because of difficulty in finding a plane of dissection 
between the gallbladder and liver bed. Excision of the gall- 
bladder was performed using electrocoagulation (hook dissector 
or scissors) at the gallbladder—liver bed junction leaving the 
smallest possible strip of posterior gallbladder wall. Destruction 
of the residual gallbladder mucosa with electrocoagulation was 
optional. Great care was taken to remove all spilled stones using 
a ‘spoon’ forceps and to wash the peritoneal cavity with a 
suction~irrigation system. 


Results 


Twenty-nine patients underwent laparoscopic subtotal 
cholecystectomy during the 23-month period. Mean age 
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Fig. 1 Cystic duct ligated and divided in the standard fashion. 


Beginning of subtotal excision of the gallbladder 
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Fig. 2 a Gallbladder incised at the level of Hartmann’s pouch 
with stone impaction. b Prograde dissection and isolation of 
cystic duct with Endoloop and subtotal removal of the 
gallbladder 


was 53 (range 19-81) years; 22 were women. These 
patients constituted 8-5 per cent of the total number who 
underwent laparoscopic cholecystectomy (n= 340) and 
15-6 per cent of patients with acute cholecystitis (n = 186). 
Twenty-four of the 340 patients underwent conversion to 
open cholecystectomy of whom 18 had acute cholecystitis. 
Five of the converted patients had an open subtotal 
cholecystectomy. In 23 patients LSC was performed for 
acute cholecystitissempyema (four with Mirizzi type 1 
syndrome) and six had severe fibrosis. In 15 patients the 
cystic duct and artery were clipped before division (Fig. /). 
In 12 the gallbladder was incised at Hartmann’s pouch 
(Fig. 2) and the cystic duct was sutured ( = 2) or ligated 
using an Endoloop (n=10). In two patients the 
gallbladder bed was drained without isolating the cystic 
duct. CBD stones or stenoses were suspected before 
surgery on clinical, biochemical and ultrasonographic 
criteria in six of 29 patients. Four of the six underwent 
ERCP before surgery and in two of the four patients CBD 
stones were extracted. In the remaining two patients 
endoscopic retrograde cholangiography failed and both 
subsequently had negative intraoperative cholangiography. 
No other patient had intraoperative cholangiography. A 
suction drain was inserted in 14 cases. 

Median operation time was 73 (range 45-130) min. 
There was one death; a 69-year-old woman died from a 
necropsy proven myocardial infarction 48h after 
operation. Six patients had local complications: one had 
minor umbilical port sepsis, one patient had a self-limiting 
bile leak after simple drainage and four patients had 
subhepatic collections (two bile, two haematomas). Two 
of these required percutaneous ultrasonographically 
guided catheter drainage. All three bile leaks occurred in 
patients with acute cholecystitis in whom the cystic duct 
stump was secured with metal clips. Nine patients 
developed respiratory infections. Mean hospital stay was 5 
(range 2-28) days. The extended hospital stay in one 
patient was due to prolonged catheter drainage from a 
liver abscess which was a complication of acute 
cholecystitis. 


Discussion 


Laparoscopic cholecystectomy is technically feasible in the 
majority of patients with acute cholecystitis but compared 
with elective operation the conversion rate to open 
surgery is higher and the operative time longer’*, with an 
increased risk of bile duct injury’. This series confirms 
the feasibility and safety of performing subtotal cholecy- 
stectomy laparoscopically thus avoiding the need for 
cholecystostomy or conversion to open operation in 
most patients. In some respects the laparoscopic approach 
may have certain advantages over the open technique. 
The operative view and approach to Calot’s triangle is 
superior, allowing easier identification and isolation of 
the cystic duct—Hartmann’s pouch junction which is the 
key to safe cholecystectomy. With the open technique this 
manoeuvre is more difficult and often requires the use of 
a purse-string closure technique from within the gall- 
bladder, increasing the risk of bile leakage once the 
inflammatory process has resolved’. 

The hydrodissection technique using the blunt tip of the 
suction-irrigation apparatus was used when tissue was 
friable and inflamed to define and isolate the cystic duct, 
and to identify the anatomy at the cystic duct-Hartmann’s 
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pouch junction. However, the dissection may be more 
difficult when there is stone impaction in Hartmann’s 
peuch and in cases of Mirizzi syndrome. In this situation 
removal of the stone by incising the site of stone impac- 
tion allows isolation of the cystic duct by continuing the 
incision into the posterior wall under direct vision in a 
circumferential fashion. Prograde dissection keeping close 
to the cystic duct or gallbladder wall allows secure place- 
aent of an Endoloop. This manoeuvre avoids leaving 
residual Hartmann’s pouch while minimizing the risk of 
injury to the common or right hepatic duct. In cases 
where cystic duct isolation is impossible, placement of a 
drain will establish a controlled bile leak should this 
occur. Such bile leaks usually resolve spontaneously. If the 
leak persists, endoscopic sphincterotomy with or without 
temporary bile duct stenting is generally successful". 

in this series the majority of operations were performed 
with the initial purpose of total removal of the gallbladder 
and were only converted to the subtotal technique when 
dense inflammation or fibrosis resulted in either in- 
advertent entry into the gallbladder, or when excessive 
bleeding occurred from the gallbladder bed. Great care 
was taken to remove all spilled stones with the use of a 
-speon forceps. An important aspect of the technique was 
to excise as much of the gallbladder as possible, leaving 
only a small residual strip of posterior wall. The liberal 
use of electrocoagulation with a hook dissector or scissors 
previded adequate haemostasis. Care must be taken to 
aveid excessive coagulation close to Calot’s triangle. 
Leaving a strip of posterior gallbladder wall avoided 
inadvertent damage to the ducts of Lushka or superficial 
bile ducts in the gallbladder bed with resultant 
postoperative bile leak. 

As with the open subtotal technique’, the incidence of 
subhepatic collections afer LSC was low, considering that 
the majority of patients presented with acute cholecystitis; 
bile leaks from the cystic duct stump did not result in 
major complications. However, the use of a ligature is 
advised in the presence of acute cholecystitis to avoid the 
problem of dislodgement. We believe that preoperative 
ERCP should be mandatory in patients with severe 
chelecystitis in whom bile duct stones are suspected. In 
these cases extraction of CBD stones via the transcystic 
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route is not usually feasible and laparoscopic exploration 
of the bile duct may be hazardous in the presence of 
severe inflammation 

LSC is feasible in the majority of cases when total 
removal of the gallbladder is not possible in acute 
cholecystitis or when there is severe fibrosis. The 
procedure is safe, has an acceptably low morbidity rate, 
and reduces the need for either laparoscopic or 
percutaneous cholecystostomy or conversion to open 
cholecystectomy. 
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Background The roles of endoscopy and surgery in the management of Ascaris lumbricoides affecting 
the hepatobiliary and pancreatic system in adults were determined. 

Methods All patients undergoing endoscopic retrograde pancreatography for ascariasis of the biliary 
or pancreatic system unresponsive to standard medical therapy were analysed. Worms were 
extracted using snare, Dormia basket or biopsy forceps. Success was defined as clearance of worms 


and eradication of symptoms. 


Results Endoscopic extraction was performed in 25 patients with success in 19. Failures occurred in 
one patient with Ascaris in the gallbladder, and in five with associated strictures or stones. All six 


patients were treated successfully by surgery. 


Conclusion Endoscopy was successful in the treatment of Ascaris infestation resistant to medical 
therapy in 19 of 25 patients. Surgery remains important in the management of infestations 
complicated by biliary or pancreatic strictures and stones, or worms in the gallbladder. 


Ascaris infestation is often asymptomatic and most 
complications arise in children. At the Red Cross 
Children’s hospital in Cape Town 20 per cent of acute 
paediatric admissions are directly due to Ascaris 
infestation and 70 per cent of children within the hospital 
were found to be carriers of Ascaris'. Surgical presen- 
tation usually results from massive infestation resulting in 
intestinal obstruction, volvulus or intussusception’ with 
hepatobiliary and pancreatic Ascaris (HPA) being less 
common, accounting for only 10-19 per cent of Ascaris- 
related admissions**. 

Emergency admissions for HPA in adults are 
uncommon even in endemic areas and although worms 
appear to migrate frequently through the ampulla of 
Vater and into the common bile duct (CBD) most appear 
to return spontaneously to the intestine®’. Occasionally an 
ascarid (which may reach 15cm in length) entering the 
CBD may cause a mechanical obstruction or result in 
spasm of the sphincter of Oddi resulting in obstruction. 
The main pancreatic duct (MPD) itself is rarely the site of 
Ascaris migration presumably because of its narrow 
calibre, and pancreatitis is usually secondary to invasion of 
the CBD causing obstruction of the ampulla of Vater and 
pancreatic duct*. The diagnosis is usually made by 
ultrasonographic identification of an ascarid within the 
CBD or MPD giving the typical ‘bull’s eye’ appearance’. 

With increasing ease of travel and the movement of 
refugees, cases of hepatobiliary ascariasis are appearing in 
developed world countries'”". Surgery has been regarded 
as the standard treatment when medical therapy has 
failed*’*'’, and apart from short case reports!*!° 
experience with endoscopic management is limited to a 
single series’. This paper reports the management of 
complicated HPA in adults unresponsive to standard 
medical therapy. 
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Patients and methods 


From January 1986 to December 1995, 25 patients with 
hepatobiliary or pancreatic Ascaris infestations failed to respond 
to standard medical therapy. Mean age was 31 (range 14-80) 
years with a sex distribution of 22 women and three men. The 
majority of patients were from black townships (22 black, three 
white patients). Many patients were tertiary referrals having 
undergone failed medical treatment elsewhere. All patients were 
admitted to hospital and given symptomatic treatment which 
included cessation of oral intake, intravenous fluids, analgesia, 
anticholinergic antispasmodic agents (hyoscine butylbromide 
20 mg four times daily), antihelmintics (mebendazole 100 mg 
twice daily) and antibiotics if cholangitis was present. 
Ultrasonography was performed on admission and endoscopic 
retrograde cholangiopancreatography (ERCP) was performed if 
symptoms failed to improve within the first week. 

Worms were sometimes seen at endoscopy protruding through 
the ampulla of Vater (Fig. 7). When not directly visible they were 





Fig. 1. Endoscopic view of ascarid emerging from the ampulla 
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demonstrated by ERCP after cannulation of the biliary or 
pancreatic ducts (Fig. 2). When worms were confirmed, 
extraction was attempted with a snare, Dormia basket or 
grasping forceps. Once engaged in the snare or forceps, worms 
were pulled out of the ampulla into the duodenum, and the 
duodenoscope subsequently withdrawn through the mouth with 
the worm. Care was required not to transect the worm by 
overtightening of the snare. When ERCP was unsuccessful 
surgery was performed. Patients were followed up clinically and 
with ultrasonography or ERCP to ensure successful worm 
eradication. 





Fig. 2. Endoscopic retrograde pancreatography of ascarids 
(arrows) in a main pancreatic duct and b intrahepatic ducts 


Results 


Presentation 


In this series HPA presented in four clinical forms: 
cholangitis (n = 8) (right hypochondrial pain, jaundice and 
high temperature); acute pancreatitis (n =8) (epigastric 
pain and raised level of amylase); biliary colic (n= 7) 
(epigastric/right hypochondrial pain radiating to the back 
or shoulder); and painless obstructive jaundice (n= 2). 
Haematological and biochemical indices were non-specific 
with eosinophilia present in only five patients. 


Endoscopic retrograde cholangiopancreatography findings 
and worm clearance 


Worms were commonest in the extrahepatic (15 patients) 
and intrahepatic (nine patients) ducts and only rarely 
affected the pancreatic duct (three patients) or gall- 
bladder (one patient). Calculi were present in six patients; 
in the CBD in three, the intrahepatic ducts in two and the 
pancreatic duct in one. Three patients had strictures. One 
extrahepatic biliary stricture was successfully dilated; one 
intrahepatic and one pancreatic duct required surgery. 

Successful worm clearance was achieved in 19 patients 
with a median of one procedure; nine patients had more 
than one procedure with a maximum of five procedures. 
Endoscopic sphincterotomy was required in eight cases, 
seven biliary and one pancreatic. In five it was performed 
to remove stones co-existing with worms (including one 
pancreatic duct stone), in one because of a chole- 
dochoduodenal fistula and in two to facilitate removal of 
worms. Two complications may have been attributable to 
or exacerbated by ERCP: an empyema of the gallbladder 
in a patient on warfarin with myocardial ischaemia in 
whom multiple ERCPs were performed during removal of 
stones and ascarids; and a pancreatic pseudocyst in a 
patient with acute pancreatitis after attempts to remove a 
worm from the pancreatic duct. 


Surgery 


Worm extraction failed in six patients who underwent the 
surgical procedures listed in Table 1. There was no 
associated morbidity or mortality with these procedures. 


Table 1 Operative management following failed extraction of Ascaris lumbricoides by endoscopic retrograde pancreatography 


No. of 
Patient Age Sex ERCPs Indication Operation 
] 42 F ] Trapped gallbladder ascarid Laparoscopic cholecystectomy” 
2 71 F 5 Empyema ? secondary to Open cholecystectomy with 
multiple ERCPs exploration CBD 
3 24 F l Persistence of three ascarids Exploration of CBD with 
direct closure 
4 70 M 3 Dead ascarids within CBD and Exploration of CBD with 
left intrahepatic ducts and hepaticojejunostomy 
intrahepatic stones 
5 26 F 2 Left hepatic duct stricture with Exploration of CBD with 
intrahepatic ascarids hepaticojejunostomy access loop™ 
6 23 F 2 Main pancreatic duct stricture Longitudinal pancreatico- 


with proximal calculi and 
ascarid 


jejunostomy 


ERCP, endoscopic retrograde cholangiopancreatography; CBD, common bile duct 
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Discussion ` 

Ascaris lumbricoides is endemic where poverty, over- 
crowding, poor sanitation and an unsafe water supply 
exist, and involves around 155 million Africans. Adult 
worms live in the proximal small bowel of humans and 
fertilized eggs, excreted in the faeces, may remain 
dormant for years. Following ingestion, the eggs hatch in 
the small intestine and penetrate the intestinal wall to 
enter the portal circulation or lymphatics. They migrate 
through the liver to the heart, through the pulmonary 
artery to the lungs where they burrow into the alveoli. 
Here they moult and migrate into the bronchi and 
trachea, and enter the oesophagus to return to the 
intestine again. After two further moultings they become 
mature adults. — 

Symptomatic Ascaris infestation is uncommon in adults. 
In this series 22 of 25 patients were women, pre- 
dominantly young, black and with children. Ova are 
ingested from the soil and children are thus mostly at risk. 
Women may be more affected because of their greater 
contact with children in these communities where the 
carrier rate among children is around 70 per cent”. 

The majority of patients with pancreatic and biliary 
ascariasis respond to medical treatment of bowel rest, 
antispasmodic and antihelmintic drugs, and resolution of 
symptoms can be expected in 68-80 per cent'“°. Worms 
within the biliary tract are not killed by standard anti- 
heimintic drugs. Pyrantel palmoate has no enterohepatic 
circulation”, and mebendazole is poorly absorbed from 
the intestinal tract, with less than 1 per cent excreted in 
the bile. Successful treatment appears to depend on 
worms returning to the small intestine where they are 
exposed to adequate concentrations of drugs. Failure of 





medical management may be due to the presence of dead 






ms, concomitant stones or strictures all of which 

nt the worms returning to the duodenum. Since 1986 

endoscopic treatment has become the treatment of choice 

in this unit, with surgery reserved for patients who fail to 

respond to an adequate trial of medical management or 
who show evidence of complications. 

ERCP was successful in 19 of 25 patients who had not 
responded to adequate medical treatment. More than one 
procedure was required in nine patients. Failure was due 
to inability to reach ascarids in the gallbladder or intra- 
hepatic ducts, or the presence of concomitant strictures 
preventing clearance of calculi and worms. Sphincter- 
otomy was necessary in eight patients usually for the 
removal of calculi, and in only two patients was 
sphincterotomy performed solely for removal of the 
ascarid. Sphincterotomy should be avoided where possible 
as it appears to predispose to recurrent infestation by 
allowing easier access to the ampulla of Vater™. It is 
important to prevent reinfestation by administration of 
antihelmintic drugs although this is not always practicable 
within the poor social conditions which most of these 
patients have to endure. 

Concomitant biliary stones were present in five patients. 
The association between Ascaris and intrahepatic stones 
has been noted in South-east Asia’ and in South Africa”, 
and Ascaris debris and ova are found in stones from these 
patients" supporting the hypothesis that Ascaris is one 
of the causes of intrahepatic stone disease in endemic 
arcas. 


wE 





Surgery continues to have a place in the management 


of HPA when endoscopic treatment has failed. Surgery 
was successful in all six cases and consisted of 


cholecystectomy in two patients”, and removal of calculi 
and worms from the biliary ducts in three patients and n 
pancreatic duct in one patient. Additional drainage pro- — 
cedures (hepaticojejunostomy or pancreaticojejunostomy) 
were performed in three patients. Recurrent stones have 
removed percutaneously via a ` 
hepaticojejunostomy access loop™ on ten occasions in one- 
patient in whom this was performed. E 

Despite its worldwide prevalence, Ascaris involving the 
pancreatic and biliary ducts is uncommon and usually 
responds to medical treatment. When this fails endoscopic _ 


been successfully 
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removal is usually successful and surgery is now reserved. 


for cases complicated by biliary or pancreatic strictures > 


and stones, or worms in the gallbladder. 
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Background Anomalous pancreaticobiliary junction (APBJ) without congenital choledochal cyst 
(CCC) carries a high risk of gallbladder carcinom 


a development. The aim of this study was to 
obtain information allowing early diagnosis and a 3 


ppropriate management. 


Methods The clinical features, imaging findings and surgical outcome of 18 patients with APBJ 


without CCC were analysed retrospectively. 


Results Fourteen patients had symptoms, including those of acute pancreatitis (five patients). In 16 


patients the gallbladder showed abnormalities, incl 
(11). Ultrasonography detected gallbladder carcin 


uding carcinoma (eight) and mucosal hyperplasia 
oma with 100 per cent sensitivity and mucosal 


hyperplasia with 91 per cent sensitivity. A long common channel was demonstrated by endoscopic 
retrograde cholangiopancreatography (ERCP) in all patients, endoscopic ultrasonography in nine 


of ten, and magnetic resonance cholangiopancreatography (MRCP) in five of five. Five of eight 





patients with gallbladder carcinoma underwent extended cholecystectomy with bile duct excision. 
Three patients with cancer and eight with no cancer had cholecystectomy alone. None developed 


bile duct carcinoma or acute pancreatitis after operation. All patients without malignancy remained 


asymptomatic for a mean follow-up period of 4-7 years. 

Conclusion Prophylactic cholecystectomy is recommended for patients with APBJ without CCC. For 
early diagnosis of APBJ, gallbladder abnormalities on ultrasonography or acute pancreatitis of 
unknown aetiology should prompt further investigation with ERCP or less invasive imaging 
modalities such as endoscopic ultrasonography and MRCP. 


7 i y 


Anomalous pancreaticobiliary junction (APBJ) is a rare 
«congenital anomaly in which the pancreatic and biliary 
unite outside the duodenal wall and form a long 
mon channel of 15mm or greater on endoscopic 


ERCP". However, APBJ without CCC, particularly in the 
absence of gallbladder carcinoma, is difficult to diagnose 


The aims of the present study were: (1) to analyse the 
clinical and imaging features of APBJ without CCC, to 
identify clues to early diagnosis; (2) to assess the 
diagnostic value of minimally invasive imaging modalities 
including endoscopic ultrasonography!?" and magnetic 
resonance cholangiopancreatography (MRCP)'*!*: and 
(3) to analyse the long-term results of surgical treatment. 
The ultimate goal was to establish an optimal 
management strategy. 
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Patients and methods 


Between February 1990 and December 1996, 18 adult patients. 
with APBJ without CCC underwent surgical treatment at Kyorin 
University Hospital and two affiliated hospitals: five men. and 13. 
women with a mean age of 45-9 (range 27-70) years. APBJ wa 
defined as a common channel measuring 15 mm or longer at- 
ERCP. ted, Hig 
Before operation these patients underwent ultrasonography 
(n= 18), ERCP (n= 18), endoscopic ultrasonography (n= 10). 
and MRCP (n=5). For endoscopic ultrasonography an- 
sUCCT 















echoendoscope equipped with a 7-5-MHz rotating trat 
(GP-UM2/EU-M2 or GF-UM3/EU-M3; Olympus, Tokyo, 








was used. MRCP was performed using a 1-5-T clinics 
(Magnetom-vision: Siemens, Erlangen, Germany) with ay 





To provide the total numbers of patients with gallbladder 
carcinoma and with gallbladder mucosal hyperplasia, medical — 
charts of inpatients at the three hospitals during the same period 
were reviewed. To determine the incidence of APBJ, ERCP: . 
reports were reviewed in the same way. | oc 


Results 

Clinicopathological features # 
Of the 18 patients, 14 had symptoms, including abdominal | 
pain (13 patients) and jaundice (2; bile duct invasion by 
gallbladder (n = 1) or pancreatic head (n= 1) carcinoma. 
Mean duration of symptoms before surgical treatment was 
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l-1 years (range 1month to 6years). Five patients 
experienced acute mild pancreatitis evidenced by acute 
onset of upper abdominal pain and threefold increase in 
serum amylase concentration. 

Histological examination of the gallbladder (n= 18) 
revealed adenocarcinoma (n=8; four with and four 
without mucosal hyperplasia), adenoma (n=1), 
cholesterol polyp with hyperplasia (”=2), mucosal 
hyperplasia (n=5) or no abnormality (n=2). All 
carcinomas were at an advanced stage with invasion to the 
subserosal layer or beyond. Mucosal hyperplasia was 
characterized by diffuse proliferation of ordinary 
gallbladder epithelium with a villous or spongiform 
pattern (Fig. Ja). The gallbladders with hyperplasia 
showed diffuse, 12-51 (mean 2:3)mm, mucosal 
thickening. Four patients (one with and three without 
gallbladder carcinoma) had cholelithiasis. Two patients 
without gallbladder lesions had pancreatic carcinoma. 
Mean age did not differ significantly between patients 
with gallbladder carcinoma (46:6 years) and those without 
pancreatobiliary malignancy (39-9 years) (P=0-14, 
Wilcoxon test). The amylase level in gallbladder bile was 
raised (range 12 500-589 000 (mean 101 600) units/l) in 12 
of 13 patients in whom bile was sampled. 





Fig. 1 Mucosal hyperplasia of the gallbladder associated with 
anomalous pancreaticobiliary junction without congenital 
choledochal cyst in a 38-year-old woman. a Pathological 
specimen (haematoxylin and eosin staining; original 
magnification X 4) shows marked villous hyperplasia of the 
gallbladder epithelium. b Ultrasonography shows a 3-mm 
symmetrical, diffuse, hypoechoic thickening of the inner layer 
(mucosal layer, arrow) of the gallbladder wall 


Table 1 Detection of long common channel and gallbladder 
lesions by imaging 








Long Gallbladder 
common Gallbladder mucosal 
channel carcinoma hyperplasia 
(n = 18) (n =8) (n= 11) 
Ultrasonography 0 of 18 8 of 8 10 of 11 
ERCP 18 of 18 3 of 8 3 of 11 
Endoscopic 9 of 10 3 of 3 3 of 4 
ultrasonography 
MRCP 5 of 5 0 of 2 0 of 3 
cll lm i a 
ERCP, endoscopic retrograde cholangiopancreatography; 


MRCP, magnetic resonance cholangiopancreatography 








Fig. 2 Anomalous pancreaticobiliary junction without congenital 
choledochal cyst in a 32-year-old woman. a Endoscopic 
retrograde cholangiopancreatography shows a long common 
channel; the arrow indicates the pancreaticobiliary junction. b 
Endoscopic ultrasonography demonstrates a long common 
channel (C), the common bile duct (B) and the main pancreatic 
duct (P) 


Diagnosis 


On ERCP, the length of the common channel ranged 
from 15 to 32 (mean 20) mm, the junction being outside 
the duodenal wall (Table 1; Fig. 2a). The diameter of the 
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Fig. 3 Anomalous pancreaticobiliary junction without congenital choledochal cyst in a 35-year-old woman. a Endoscopic retrograde 
cholangiopancreatography shows a long common channel (arrow), a non-dilated common bile duct and the main pancreatic duct 
(arrowheads). b Magnetic resonance cholangiopancreatography shows a long common channel (arrow). The arrowhead indicates the 


main pancreatic duct 





Fig. 4 Gallbladder carcinoma associated with anomalous 
pancreaticobiliary junction without congenital choledochal cyst in 
a 49-year-old man. Endoscopic ultrasonography shows a 

34 X 20-mm hyperechoic sessile mass (arrowheads) in the 
gallbladder fundus. Histological examination of the surgical 
specimen revealed adenocarcinoma invading the subserosal layer 
of the gallbladder 


common bile duct measured 5-14 (mean 9) mm. 
Endoscopic ultrasonography demonstrated a long 
common channel (12 mm or more) in nine of ten patients 
(Fig. 2) and a 5-mm channel in one. MRCP depicted a 
long common channel (12 mm or more) in all five patients 
examined with this modality (Fig. 3b). Ultrasonography 
failed to demonstrate a long common channel in any of 
the patients. 

Ultrasonography and endoscopic ultrasonography 
detected and confirmed the diagnosis of all gallbladder 
carcinomas (Table 1). Carcinomas were demonstrated as a 
hyperechoic or hypoechoic sessile polyp (Fig. 4) or a large, 
irregularly surfaced, heterogeneously hypoechoic mass. In 


one patient with adenoma, ultrasonography and endo- 
scopic ultrasonography demonstrated an 8-mm homo- 
geneously hyperechoic, semipedunculated polyp but failed 
to distinguish it from carcinoma. Ultrasonography 
detected a cholesterol polyp in two patients but could not 
rule out carcinoma in one of the two. In this patient, 
however, endoscopic ultrasonography demonstrated 
aggregation of echogenic spots and accurately demon- 
strated the mass to be a cholesterol polyp. Mucosal hyper- 
plasia was detected in ten of 11 patients by ultra- 
sonography and in three of four by endoscopic 
ultrasonography. Ultrasonography and endoscopic ultra- 
sonography showed a 1—5-mm symmetrical, diffuse, hypo- 
echoic thickening of the inner mucosal layer of the gall- 
bladder with an intact hyperechoic outer layer (Fig. 1b). 
Ultrasonography and endoscopic ultrasonography 
accurately detected the tumour in both patients with 
pancreatic carcinoma. MRCP failed to detect gallbladder 
lesions in all five patients examined with this modality. 

The diagnosis of APBJ was established before 
operation in all 18 patients. In 14 symptomatic patients, 
polypoid lesions or mucosal thickening in the gallbladder, 
or pancreatic cancer, demonstrated by ultrasonography, 
led to further examination by ERCP, endoscopic 
ultrasonography or MRCP. APBJ was thereby diagnosed 
in all 14 patients. In four asymptomatic patients, 
gallbladder lesions that were detected incidentally by 
ultrasonography during regular checkups (n=3) or 
pregnancy (n=1) indicated a need for detailed 
examination. Subsequently, ERCP, endoscopic ultra- 
sonography or MRCP confirmed APBJ. 


Surgical treatment 


All 18 patients were treated surgically. Of the eight 
patients with gallbladder carcinoma, five underwent 
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extended cholecystectomy (excision of the gallbladder and 
its bed), excision of the extrahepatic bile duct, wide 
dissection of lymph nodes and Roux-en-Y hepatico- 
jejunostomy. The other three patients received palliative 
cholecystectomy for well advanced carcinoma. Two 
patients with pancreatic carcinoma underwent pancreatic 
resection with cholecystectomy. Eight patients without 
malignant disease underwent cholecystectomy alone. 

Of the eight napa with gallbladder carcinoma, only 
three are still alive 2:8-5 (mean 3-7) years after operation. 
Five patients died from carcinoma 3-30 (mean 
14) months after operation. Both patients with pancreatic 
carcinoma died from recurrent disease, § months and 
2years after operation. All eight patients without 
malignancy have been alive and asymptomatic for a mean 

4-7 years (range 7months to 7 years) since chole- 
cystectomy. None of the 18 patients developed acute 
pancreatitis or bile duct carcinoma. One patient with bile 
duct excision experienced acute cholangitis which was 
managed conservatively. 


Incidence of anomalous pancreaticobiliary junction and 
total number of gallbladder lesions 


The review of ERCP records in 934 cases during the same 
period yielded 47 cases (5-0 per cent) of APBJ (29 with 
and 18 without CCC). All 47 patients underwent surgical 
treatment. Of the 29 patients with APBJ and CCC, four 
had gallbladder carcinoma, two had bile duct carcinoma 
apd 13 had mucosal hyperplasia of the gallbladder. As 
well as 12 patients with gallbladder carcinoma and APBJ 
(four with and eight without CCC), 57 other patients 
without APBJ (mean age 457-1 years) were treated for 
gallbladder carcinoma during the same period. Of 625 
patients without APBJ who underwent cholecystectomy, 
two (3 per cent) had severe mucosal hyperplasia of the 
gallbladder at histological examination. 


Discussion 


APBJ without CCC was found in 1-9 per cent of cases 
detected by ERCP in the present study. APBJ without 
CCC was associated with a high prevalence of gallbladder 
carcinoma (eight of 18 patients), which is consistent with 
the results of previous studies (33-73 per cent)", 
Gallbladder carcinoma in patients with APBJ without 
CCC {n =8) constituted 12 per cent of all patients with 
gallbladder cancer (n=69) treated during the same 
period. The mean age of patients with gallbladder cancer 
and APBJ was lower, by approximately 10 years, than that 
of those without APBJ, as reported previously”". 

Galibladders with mucosal hyperplasia showed a 
marked (1-2-5-1 mm), diffuse thickening of the mucosa, 
compared with the mucosal height (less than 0-6 mm)" of 
the normal gallbladder. The prevalence of mucosal 
hyperplasia was high (11 of 18 patients) in the present 
series, as in previously reported series of APBJ (39-64 
per cent} ™!, In patients without APBJ, severe mucosal 
hyperplasia is observed only rarely: in 0-3 per cent (in the 
present study), 0-4 per cent” or 0-7 per cent’. Therefore, 
mucosal hyperplasia strongly suggests the presence of 
APB]. 


The aetiology of gallbladder carcinoma in APBJ 
without CCC has not been fully clarified. In patients with 
APBJ, gallstones do not appear to contribute to 
carcinogenesis, based on the low rate of gallstone 
detection (13-18 per cent in previously reported series”; 
one of eight patients in the present study), in contrast to 
patients without APBJ. APBJ allows reflux of pancreatic 
juice into the biliary tract, as reflected by the high amylase 
level in gallbladder bile in the present and previous 
studies’. Refluxed proteolytic pancreatic enzymes and 
phospholipase A, are activated in the biliary tract. 
Phospholipase A., which has a direct proliferative effect 
on the gallbladder mucosa, produces lysophospha- 
tidylcholine, which has a cytotoxic effect’. These agents 
may cause mucosal hyperplasia and carcinoma of the 
gallbladder. A sequence of hyperplasia, characterized by 
increased cellular kinetics, through dysplasia to carcinoma 
may be involved in the carcinogenesis that occurs in APBJ 
without CCC?! In the present study, 16 of 18 patients 
had mucosal i adenoma or carcinoma of the 
gallbladder. The present series included two pancreatic 
carcinomas. Only a few pancreatic cancer cases with 
APBJ have been reported”. The relationship between 
these two diseases thus remains unclear. 

In the present study, five of the 18 patients developed 
acute pancreatitis. The incidence is reportedly 44-68 per 
cent in APBJ*°*. Although the hydropressure within the 
pancreatic duct is usually greater than in the bile duct”, 
bile may reflux into the pancreatic duct via the anomalous 
junction in some situations, such as postprandial 
gallbladder emptying. This reflux may contribute to acute 
pancreatitis. All three patients with a history of previous 
episodes of acute pancreatitis had no further attacks after 
cholecystectomy alone. 

In the present study, endoscopic ultrasonography (90 
per cent) and MRCP (100 per cent) were almost as 
sensitive as ERCP (100 per cent) in the detection of 
APBJ although only five patients had MRCP. Both 
imaging techniques are less invasive than ERCP. 
Furthermore, endoscopic ultrasonography allows accurate 
differentiation of polypoid lesions in the gallbladder 
(carcinoma versus cholesterol polyps)'*", which facilitated 
the planning of operative procedures. MRCP failed to 
depict gallbladder lesions. However, MRCP is neither 
operator-dependent nor associated with any discomfort 
for patients, in contrast to ERCP and endoscopic 
ultrasonography. Therefore, endoscopic ultrasonography 
and MRCP are potentially useful alternatives to ERCP 
for diagnosing APBJ°*. 

Clues to the diagnosis of APBJ without CCC have not 
been described. Of the present 18 patients, 14 had 
symptoms. Screening with ultrasonography detected 
pancreatobiliary abnormalities in all patients. With the 
exception of the two patients with pancreatic carcinoma, 
all gallbladders showed diffuse mucosal hypoechoic 
thickening (hyperplasia) and/or polypoid lesions (car- 
cinoma or adenoma) on ultrasonography. Polypoid lesions 
suggest adenoma or carcinoma, if ultrasonography does 
not show characteristic features of cholesterol polyps 
(usually less than 10 mm in diameter, pedunculated, and 
with a single tiny echogenic spot or an aggregation of 
echogenic spots) or adenomyomatosis (multiple intra- 
mural cysts)'*. Suspected adenomas or carcinomas require 
further examination with endoscopic ultrasonography or 
ERCP for differentiation and staging, and to ascertain the 
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presence of APBY* ? Accordingly, polypoid gallbladder 
lesions or diffuse hypoechoic thickening of the gallbladder 
mucosa demonstrated on ultrasonography, or acute pan- 
creatitis of unknown aetiology, should prompt further 
investigation to screen for APBJ. 

The treatment of choice for APBJ with CCC is excision 
of the extrahepatic bile duct and gallbladder with Roux- 
en-Y reconstruction of the biliary tree’. However, a 
standard treatment protocol for APBJ without CCC has 
not been established. Gallbladder carcinoma associated 
with APBJ should be treated utilizing the procedure for 
gallbladder carcinoma without APBJ. These carcinomas 
require cholecystectomy, resection of the liver 
(gallbladder bed resection or major hepatectomy), 
extrahepatic bile duct excision and wide dissection of 
ly; mph nodes, based on the tumour stage”. 

For patients with APBJ without CCC but with no 

cancer, the authors recommend prophylactic cholecystec- 
tomy because of the high possibility of gallbladder 
carcinoma developing in the future. However, excision of 
the extrahepatic bile duct is unnecessary because bile duct 
carcinomas rarely develop in patients with APBJ without 
CCC’. In the present study, no bile duct carcinomas 
developed after cholecystectomy not involving resection of 
the APBJ. No patient experienced either acute 
pancreatitis or acute cholangitis after operation. On the 
other hand, Lilly et al” advocated excision of the 
extrahepatic bile duct, particularly for symptomatic 
patients. However, they reported a high (50 per cent) 
incidence of postoperative recurrent cholangitis. 
Reconstruction of the non-dilated biliary tree carries a 
risk of postoperative stricture and recurrent cholangitis. 
Nevertheless, meticulous pathological examination of the 
gallbladder and careful follow-up are necessary for 
ts treated with cholecystectomy alone. 
‘conclusion, APBJ without CCC is a high-risk 
condition for the development of gallbladder carcinoma. 
Prophylactic cholecystectomy before carcinoma develops 
is recommended. For early diagnosis of APBJ, gallbladder 
abnormalities on ultrasonography (polypoid lesions or 
diffuse hypoechoic thickening of the mucosal layer), or 
acute pancreatitis of unknown aetiology, should prompt 
further investigation with ERCP or less invasive imaging 
modalities, such as endoscopic ultrasonography and 
MRCP. : 
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Background With the advent of laparoscopic cholecystectomy, the indications for endoscopic 
sphincterotomy (ES) have been extended to young patients with choledocholithiasis. However, the 


long-term results of ES are largely unknown. 


Methods Between 1977 and 1986, 115 patients aged 60 years or less underwent ES for 


choledocholithiasis. Stone classification, and early 
retrospectively. 
Results Early complications occurred in nine patients 


a 


and stone clearance were successful in 110 patients. 
the 110 patients, with a mean overall follow-up duration of 14-2 (range 10-4—19-3) years. Ten 
patients (9-7 per cent) developed late complications, including stone recurrence and/or chol 
(nine patients) and acute cholecystitis (one of 23 patients with the gallbladder in situ). The 

choledochal complication rate was somewhat higher in patients with calcium bilirubinate stones at 


nd long-term outcomes of ES were analysed 


(7:8 per cent), but there were no deaths. ES 
Long-term information was available in 103 of 


angitis 





ES (seven of 65 patients) than in those with cholesterol stones (two of 38 patients). Choledochal 


complications were manageable endoscopically. 


Conclusion Approximately 10 per cent of patients develop late com 
retreatment is safe and effective. ES is a reasonable method for 


in young patients. 


plications. However, endoscopic 
reating choledocholithiasis, even 


Young patients do not develop common bile duct stones 
as often as elderly patients. However, the treatment 
strategy selected for choledocholithiasis in young patients 
an important issue to be resolved in the era of 
oscopic. cholecystectomy’. Treatment options include 
opic sphincterotomy (ES), laparoscopic surgery 
(transcystic stone retrieval or direct choledochotomy) and 
open bile duct exploration'. ES is a widely accepted 
method of extracting common bile duct stones in elderly 
or high-risk patients and in those with severe cholangitis 
or pancreatitis“. ES is associated with potential long- 
term complications, such as biliary pain, stone recurrence 
and cholangitis, secondary to sphincter ablation or 
papillary stenosis. However, the risks of developing such 
late complications are negligible in elderly, and even many 
high-risk, patients because of their relatively short life 
expectancies. Recently, the indications for ES have been 
extended to young patients with few, if any, non-biliary 
disorders, in association with the advent of laparoscopic 
cholecystectomy". Combined use of laparoscopic chole- 
cystectomy and preoperative or postoperative ES is a 
minimally invasive and relatively convenient treatment for 
co-existing gallbladder and ductal stones. However, this 
emerging indication of ES is still controversial because 
little information is available on the long-term (10 years 
or more) outcome of ES*’, particularly in young patients. 

To evaluate the role of ES for choledocholithiasis in 
young patients, the present retrospective study analysed 
clinical features of young patients (aged 60 years or less) 
who underwent ES for choledocholithiasis, as well as the 
short-term and long-term (10 years or more) results of 
ES. Furthermore, the relation of stone classification and 
long-term outcome was analysed. 
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Patients and methods 


Between 1977 and 1986, a total of 382 patients underwent ES for eS 
choledocholithiasis at this hospital and two affiliated hospitals. 
Patients with concomitant hepatolithiasis or bile duct stricture 
were excluded from the study. Among these patients, 115.(30-1 ; 
per cent) were 60years of age or younger at the time of the _ 
initial endoscopic procedure. There were 54 men and 61 women 
with a mean age of 50 (range 21-60) years. we 
ES was usually performed to the upper margin of the papillary 
roof, using side-view duodenoscopes and standard pu 
sphincterotomes. Stone extraction with a basket or b 
catheter was attempted routinely during the initial endoscopic 
procedure. a ae 
Clinical features, stone classifications, and early and long- 
outcomes of ES were analysed in these young patie 
Gallstones were classified as cholesterol, calcium bilirubinate or 
black stones, according to the cross-sectional findings’ 
Cholesterol stones showed a radial pattern with a white to. 
yellow colour. Calcium bilirubinate stones (brown pi 
stones) had multiple concentric layers with a brown © 
These stones are common in Japanese patients, partic 
those with primary common bile duct stones. Black stones w 
dark brown or black, friable and amorphous. These ston 
contain mainly unconjugated bilirubin and are called pigment 
stones in the USA and Europe. Early complications (within =; 
30 days of ES) were classified according to the 1991 consensus 
guidelines", Ly ee 
Long-term follow-up data were obtained from medical charts = 
at the authors’ outpatient clinic or from the patients, their. 
families and/or their local practitioners by mail and/or telephone, . 
in March 1997. Accordingly, the minimum overall duration of 
follow-up was 10 years. The data included (1) biliary symptoms 
(abdominal pain, jaundice, fever and chills), (2) medic 
investigation (liver function tests and imaging studies) - 
performed, (3) medical and surgical treatment, and (4) causes ; 
death, since the first ES. If symptoms, liver function tests { 
abdominal ultrasonography indicated possible biliary pathoiog : 
patients were advised to undergo repeat endoscopic retrograde 
cholangiopancreatography (ERCP). ne 
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Results were analysed by means of Fisher’s exact probability 
test. Differences were considered significant at a P value of less 
than 0-05. The probability of biliary complications occurring 
during follow-up was determined using the Kaplan-Meier 
method. 


Results 


Among the 115 young patients who underwent ES for 
choledocholithiasis, 66 had previously undergone 
cholecystectomy, with (n =40) or without (7 =26) bile 
duct exploration. The interval between primary surgery 
and ES ranged from 6 days to 11 years (mean 15 months). 
Eight patients underwent ES within 30days of 
cholecystectomy without bile duct exploration. Six patients 
had undergone two operations for bile duct stones. At ES, 
49 patients had in situ gallbladders; 36 had gallbladder 
stones and 13 did not. Of the 115 patients, 36 presented 
with acute cholangitis and 15 with gallstone pancreatitis. 
Thirteen patients had concomitant medical problems, 
including liver cirrhosis (n=5), recent myocardial 
infarction (n= 2), chronic renal failure (n =2), diabetes 
(n= 2), chronic obstructive pulmonary disease (n = 1) and 
congestive heart failure (n= 1). ES was performed on an 
emergency basis in 40 patients with acute cholangitis 
(= 27) or acute pancreatitis (a = 13). 

ES was successful in 112 (97-4 per cent) of 115 patients 
but failed in three patients with gallbladder and bile duct 
stones. At ERCP, the intrahepatic bile ducts showed no 
abnormalities. Stenosis of the extrahepatic bile duct or 
papillary orifice was not found. Bile duct clearance was 
achieved in 110 patients (95-7 per cent), after one 
endoscopic procedure in 91 patients and after two or 
mere procedures in 19. The remaining two patients with 
previous choledochal exploration underwent surgical 
treatment for retained bile duct stones. 

Early complications (within 30 days of ES) occurred in 
nine patients (7-8 per cent), and included bleeding and 
acute pancreatitis (Table 1). One perforation necessitated 





Table 1 Early complications after endoscopic sphincterotomy in 
11 patients 
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No. of Required 
patients operation 
Acute pancreatitis 4 (3-5) 0 
Haemorrhage 3 (2-6) 0 
Perforation t (0-9) | 
Acute cholangitis 1 (0:9) 0 
Total 9 (7-8) l 





Values in parentheses are percentages 


emergency surgery. The eight remaining complications 
were mild and all were managed medically. No ES-related 
deaths occurred. Only one of the 13 patients with 
concurrent medical problems experienced an ES-related 
complication (mild acute pancreatitis). 

Of 33 patients with gallbladder stones at the time of 
ES, 23 underwent elective cholecystectomy 5-37 (mean 
10) days after successful ES. The gallbladder was left in 
situ after ES in 23 patients with (n=10) or without 
(n = 13) cholelithiasis. 

Patients with previous cholecystectomy had a high 
prevalence of calcium bilirubinate stones in calculi 
extracted at ES (Table 2). However, all eight patients with 
recent (30 days or less) cholecystectomy had cholesterol 
stones, which were considered to be residual at the time 
of surgery. Among those with gallbladder in situ, most 
patients with gallbladder stones had cholesterol stones but 
all patients without gallbladder stones had calcium 
bilirubinate stones. None of the present patients had 
black stones. 


Long-term outcome 


Long-term information was available in 103 (93-6 per 
cent) of 110 patients with successful ES and bile duct 
clearance. The overall duration of follow-up ranged from 
10-4 to 19-3 (mean 14-2) years. Seven patients (6-4 per 
cent) were lost to follow-up. During the follow-up period, 
16 patients died from non-biliary disease 65-17-3 (mean 
12-0) years after ES. There were no deaths related to 
biliary disease. 

Of the 103 patients, ten (9-7 per cent) experienced 
biliary symptoms during follow-up (Table 3). Five patients 
developed acute cholangitis 1-7-11-0 (mean 5-3) years 
after ES. In these five patients, repeat ERCP revealed 
recurrent bile duct stones with papillary stenosis in three, 


Table 2 Classification of common bile duct stones extracted at 
endoscopic sphincterotomy in 110 patients 





Calcium 
Cholesterol bilirubinate 
n stone stone 
a cm ac area 
After cholecystectomy 
With choledochal 38 4 34 
exploration 
Without choledochal 26 12 14 
exploration 
Gallbladder in situ 
With cholelithiasis 33 25 § 
Without cholelithiasis 13 9 13 
Total 110 4i 69 
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Table 3 Long-term follow-up after endoscopic sphincterotomy by stone classification at the initial endoscopic sphincterotomy in 110 


patients with complete ductal clearance 











Symptomatic 
Acute CBD stone Acute Lost to 
Stone classification it cholangitis recurrence cholecystitis Asymptomatic follow-up 
| an 
Cholesterol stone 41 l I 35 3 
Calcium biltrubinate stone 69 4 0 58 4 
Total 110 3 93 7 
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CBD, common bile duct 
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Asymptomatic patients (%) 


0 2 4 6 8 0 12 14 16 18 
Time after endoscopic sphincterotomy (years) 


No. at risk : 

103 102 99 97 93 89 63 41 233 8 
Fig. 1 Kaplan-Meier plot for the absence of late complications 
in 103 patients who underwent successful endoscopic 
sphincterotomy, achieving ductal clearance 


bile duct stones alone in one and papillary stenosis alone 
in one. Another four patients presented with obstructive 
jaundice and/or biliary pain 2-3-7-3 (mean 5-2) years after 
ES. ERCP showed recurrent choledocholithiasis with 
(2 =3) or without (n= 1) papillary stenosis. In the seven 
patients with papillary stenosis, the initial ES had been 
performed to the upper margin of the papillary roof (a 
large incision; n=5) or to below the upper margin (a 
middle incision; n = 2). Only one of the seven patients had 
experienced an early complication (mild pancreatitis) 
after ES. Of the 23 patients with the gallbladder in situ, 
one with gallbladder stones developed acute cholecystitis 
23 years after ES, which necessitated cholecystectomy. In 


Ss this patient, repeat ERCP detected no abnormalities in 





mon bile duct. No cases of liver abscess or biliary 
nancy were recorded after ES. 

= èight patients with recurrent choledocholithiasis 
underwent successful transpapillary stone extraction, 
combined with repeat ES in six. All eight had calcium 
bilirubinate stones at recurrence. One patient with acute 
cholangitis without bile duct stones underwent ES. 
Neither early nor long-term complications occurred after 
endoscopic retreatment in these nine patients. 

Ninety-three patients were free from biliary symptoms 
as Of March 1997 or until death. During follow-up, 19 
patients underwent repeat ERCP, mostly because of mild 
cholestatic liver dysfunction or suspected bile duct stones 
on ultrasonography; seven of the 19 patients underwent 
ERCP in 1997. However, none of these patients had 
evidence of recurrent choledocholithiasis or papillary 
stenosis on ERCP. 

Excluding one case of acute cholecystitis, biliary 
complications occurred in two of 38 patients with 
cholesterol stones and in seven (11 per cent) of 65 with 
calcium bilirubinate stones at the initial ES; the difference 
was not significant (P=0-28) (Table 3). The cumulative 
incidence of late complications was 9 per cent at 10 years 
and 10 per cent at 15 years (Fig. 1). Most complications 
occurred during the first 10 years. 








Discussion | 


In the present study, young patients underwent ES mainly 
for recurrent bile duct stones after cholecystectomy or for 
acute complications of choledocholithiasis, including acute 





cholangitis and acute pancreatitis. The majority of young 
patients had no surgical risks due to concurrent medical — 
problems, in contrast to elderly patients. However, 43:per o 
cent of the present patients had liver cirrhosis. Surgical — 
treatment of choledocholithiasis in such patients has been _ 
reported to carry an extremely high risk”. In the present 
series, patients with cirrhosis underwent ES successfully 
and safely. 

In the present study, the success rate was 97-4 per cen 
for ES and 95-7 per cent for stone extraction. The early 
complication rate after ES was 7-8 per cent with no 
deaths. Most of the complications were mild and could be 
managed medically, the exception being one case of a o 
perforation which occurred early in the authors’ _ 
experience. A previous study collected a large amount ot 
data on early complications of ES". Overall morbidity and 
mortality rates were reported to be 7—11 per cent and 0-2 
per cent respectively''. The ES complication rate depends 
on technical factors rather than concurrent medical risk 
factors". Accordingly, ES carries a risk for 
complications even in young patients. The results ¢ : 
present study were, however, acceptable in young. 
otherwise healthy patients. Lk 

In the present study, a relatively small numbe: 
patients (6-4 per cent) was lost to follow-up. All patients 
with biliary symptoms underwent repeat ERCP. ~ 
Furthermore, most asymptomatic patients with mild 
cholestatic liver dysfunction or suspected bile duct stones 
on ultrasonography underwent ERCP. Therefore, the true ~ 
late complication rate after ES could be calculated. The | 
incidence of biliary complications during the mean follow- 




























up period of 14-2 years was 9-7 per cent. Almost all ` 
complications occurred within 10 years of ES. Most of the _ 
late complications were recurrent bile duct stones and =~ 
acute cholangitis, the incidence being 8-7 per cent. No. | 
biliary malignancies developed after ES. In the literature 
late biliary complications after ES have occurred im > 
5:8-18 per cent of patients during a mean follow-up of > 
less than 8 years (Table 4). However, only a few reports 
have described the late complication rate (5-8 per cen 
and 24 per cent) for a mean follow-up exceedin 
10 years. The present figure (9-7 per cent) takes i 
intermediate position between the two previously repor 
results. The present data compare favourably with t 
results obtained by surgical duct re-exploration fe 
recurrent stones (a complication rate of 18-33 per cer 
after 5-10 years of follow-up”'’). However, the literatur 
concerning long-term outcomes after primary surgery. fe 
bile duct stones, particularly cholesterol stones (secondary 
stones), is scarce. Furthermore, long-term results after 
laparoscopic surgery for choledocholithiasis have not been. ~ 
reported. a ae 

In the present series, seven of nine late choledochal 
complications were associated with papillary stenosis. An 
inadequate incision and a bleeding sphincterotomy 
requiring a sclerosing injection have been reported to be 
potential risk factors for papillary stenosis™>”®. However, 
the present study could not confirm the theory. All 
recurrent stones were calcium bilirubinate stones, which. 
are generally considered to result from bacterial 
infection’’*, Bactobilia, bile stasis and papillary stenosis 
may play important roles in the pathogenesis of recurr 
stones”, Calcium bilirubinate stones are often four 
cases of primary bile duct stones or recurrent stones”. 
Such patients require careful follow-up after ES, Late 
complications were managed safely and successfully with 
ERCP. a 































© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 917-921 





Table 4 Summary of published data concerning follow-up after endoscopic sphincterotomy for choledacholithiasis 





Late 
No. of patients Mean (range) complications 
Reference Year with follow-up follow-up (years) (“%) 
E SE T PNE AAEE EN ae E OEE AEE et A E A 
Rösch et ai. 1981 248 — (0:5-7) 12-9 
Riemann et al” 1983 340 4-5 (2-9) 18 
Jacobsen and Matzen” 1987 52 6 (0-7-8-6) 8 
Ikeda eral Y 1988 408 3-7 (0-5—10-5) 58 
Davidson et al." 1988 85 2-5 (1-8) 9-4 
Hawes et al 1990 115 8 (65-11) 13 
Testoni and Tittobello” 199] 96 4 (2-8) © 15 
Prat et al.” 1996 154 11 (8:5-13) 5S8 
Bergman et al." 1996 94 14 (3-18) 24 
Present study 1998 103 14-2 (10-4-19-3) 9-7 


eee ee CAPLAN AA AANA ALE LL AAA OC A AN LT COIN ALN ET NCLCA ET CCCI LL AAAA anA AAAA RONA a 


Acute cholecystitis developed after ES in one of ten 
patients with gallbladder calculi but in none of 13 patients 
with an acalculous gallbladder. ES had previously been 
considered to increase the risk of acute cholecystitis. 
However, recent reports have demonstrated a low 
incidence of cholecystitis after ES, particularly in patients 
with an acalculous gallbladder”. The authors have 
shown that ES actually improves gallbladder motility 
somewhat”. Prophylactic cholecystectomy for an 
acalculous gallbladder may be unnecessary even for 
young, essentially healthy, patients. 

in treating common bile duct stones, ES is basically safe 
but does carry a risk of early complications. Even in 
young patients, ES should be performed by skilful 
endoscopists. Approximately 10 per cent of patients 
develop late complications such as stone recurrence or 
acute cholangitis, mostly within 10 years of ES. Careful 
follow-up after ES is necessary, particularly for patients 
with calcium bilirubinate stones at ES. Although the late 
complication rate after ES is not negligible, retreatment 
with ERCP is safe and effective. ES is a reasonable 
method for treating choledocholithiasis, even in young 
patients. 
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pylorus-preserving pancreatoduodenectomy: the influence of tumour 
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Background Recent reports suggest a better postoperative weight gain after pylorus-preserving 
pancreatoduodenectomy (PPPD) compared with standard pancreatoduodenectomy (PD). Factors 
that could also influence postoperative weight gain, such as tumour-positive resection margins and 
tumour recurrence, have not been taken into account in these studies. The aim of this prospective 
study was to evaluate weight gain in the first 15 months after PD or PPPD and to investigate the 


influence of other tumour-related factors. 


Methods From 1991 to 1995, 140 patients underwent subtotal pancreatoduodenectomy; 125 patients 
underwent resection for malignant disease of the pancreatic head region (56 had PD and 69 
PPPD). Patients’ weights were evaluated in the pre-illness phase, before operation and during four 
postoperative phases (at 3, 7, 11 and 15 months). Weight was calculated as a percentage of the pre- 
illness weight. Patients were subdivided according to tumour status: PD with positive and PD with 
negative tumour status; PPPD with positive and PPPD with negative tumour status. Tumour- 


positive status was defined as either microscopicall 


y tumour-positive resection margins or 


radiologically or cytologically proven tumour recurrence within 2 years of surgery. 

Results Five patients died during the hospital stay (PD, four; PPPD, one) (overall mortality rate 4 per 
cent). There was no difference in overall weight gain between patients having PD and PPPD. There 
was, however, a difference in patients with positive and negative tumour status for PD (P = 0-0003) 


and PPPD (P < 0-0001). 


Conclusion There is only a minimal difference in postoperative weight gain between patients having 


PD and PPPD. Differences in postoperative wei 
margins and tumour recurrence than to the typ 
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Pancreatoduodenectomy is a major surgical procedure 
which is accompanied by a mortality rate of less than 5 
per cent in specialized centres!*. This procedure still has 
a significant morbidity rate of up to 60 per cent, After 
the introduction of pylorus-preserving pancreatoduo- 
denectomy (PPPD), early studies suggested that 
postoperative gastric emptying was delayed™!?, This has 
not been confirmed in recent reports! and the PPPD is 
thought to have advantages over the standard Whipple 
procedure. The procedure is less time consuming and has 
been reported to be associated with less intraoperative 
blood loss'*'*'°. PPPD is now accepted in most centres as 
the favoured reconstruction after pancreatic head 
resection, 

Another important advantage of PPPD is better 
postoperative weight gain compared with that following 
standard Whipple resection, as reported in a number of 
retrospective studies'*'*!”, In these studies postoperative 
weight gain was usually assessed only at one time point in 
the postoperative period. After pylorus-preserving 
resection more patients were reported to gain weight in 
Presented in part to a meeting of the American Gastro- 
enterological Association in Washington, DC, USA, May 1997, 
and published in abstract form as Gastroenterology 1997: 112: 489 
Paper accepted 9 December 1997 
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ght gain are related more to positive resection 
e of resection. 


the postoperative period than following standard Whipple 
resection, but the exact time point of postoperative weight 
assessment and the number of weight measurements were 
not stated™. Zerbi et al. assessed weight gain as a 
percentage of pre-illness weight and demonstrated an 
advantage for patients after pylorus-preserving resection 
at 6 months after operation”. It is, however, remarkable 
that tumour recurrence after resection was not taken into 
account in these studies. Tumour recurrence is probably 
an important factor in determining weight gain. 

From 1993, the preferred surgical reconstruction in the 
authors’ department changed gradually from the standard 
Whipple procedure towards the pylorus-preserving 
resection. In this study a consecutive series of patients 
undergoing pancreatoduodenectomy for malignant disease 
of the pancreatic head region was evaluated prospectively 
to determine whether the pylorus-preserving procedure 
resulted in improved weight gain in the first postoperative 
year compared with the standard Whipple resection. The 
influence of microscopically tumour-positive resection 
margins and tumour recurrence on weight gain was taken 
into account in the analysis. 


Patients and methods 


From 1991 to 1995, 140 consecutive patients underwent subtotal 
pancreatoduodenectomy. Fifteen patients had benign disease on 
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histopathological examination of the resection specimen and 
were therefore excluded from the study, leaving 125 patients who 


‘nt resection for malignant disease of the pancreatic head 










region. Fifty-six patients were treated with a standard Whipple 
resection and 69 underwent PPPD. Before January 1993 only 


standard Whipple's resections were performed. In the following 
period a gradual preference for the pylorus-preserving procedure 
developed. Other changes in the surgical protocol that were 
introduced in 1993 were: reconstruction with one jejunal loop for 
the pancreatic, biliary and gastric anastomosis instead of a 
separate Roux-en-Y loop for the pancreatic and biliary 
anastomosis; the pancreaticojejunal anastomosis was performed 
in one running layer instead of two layers. Furthermore, 
transluminal drainage of the pancreatic duct was performed only 
in the earlier period, before 1993. 

All data concerning preoperative evaluation, intraoperative 
parameters, and postoperative morbidity and mortality were 
collected prospectively. Both groups were compared with respect 
to age, sex, preoperative bilirubin (umol/) and albumin (g/l) 
levels, operating time, blood loss and transfusions, histo- 
yathological diagnosis, microscopic radicality of the resection, 





postoperative morbidity and mortality. Morbidity was defined as 
a sstoperative. complication requiring medical or surgical 
i ntion, causing prolonged hospital stay, readmission to the 


intensive care unit or leading to postoperative death. Mortality 


was defined as death during hospital stay. 

Pancreatic endocrine and exocrine function were compared in 
these two groups. Pancreatic endocrine insufficiency was defined 
as glucose intolerance necessitating oral medication or insulin 
administration. Pancreatic exocrine insufficiency was defined as 
fat intolerance, requiring pancreatic exocrine supplementation 
during outpatient treatment, which improved with pancreatic 
enzyme treatment. Patients receiving postoperative radiotherapy 
and chemotherapy were identified in both groups. (A number of 
patients received additional radiotherapy or chemotherapy in a 
randomized multicentre trial (European Organisation for 


Research on Treatment of Cancer)). 


Weight assessment 





Preoperative and postoperative weights were computed as a 
percentage of the pre-illness weight, as inquired at the 
preoperative ass¢ssment. Postoperative weights were measured 
prospectively in the outpatient clinic and divided into four 
successive postoperative phases: 3+1, 7+1, t1+1 and 
15 = 1 months after operation. 


Positive tumour status 


Patients were divided into those with positive and negative 
tumour status. Patients with positive tumour status were defined 
as having microscopically non-radical resection margins or 
postoperative tumour recurrence during the first 2 years of 
follow-up. Tumour recurrence was defined as radiologically or 
cytologically proven tumour recurrence within 2 years after 
surgery. A microscopically radical resection was defined as both 
tumour-free resection margins and dissection margins of the 
resection specimen on histopathological examination. All 
patients had macroscopically radical resections, as this is a major 
requirement for performing pancreatoduodenectomy at this 
centre. ~ 

Thus, there were four groups: patients who had undergone a 
standard Whipple procedure with negative tumour status, 
patients who had a standard Whipple procedure with positive 
tumour status, patients who had a pylorus-preserving resection 
with positive tumour status and those who had PPPD with 
negative tumour status. 


Statistical analysis 


Weight was calculated as the mean(s.e.m.) percentage of pre- 
illness weight. Statistical analysis was performed with 7° analysis, 






the two-tailed Fisher’s exact test and the Mann~Whitney U test 
as applicable. P< 0-05 was considered statistically significant. 





Results 


Eighty-two per cent of the standard Whipple resections 
were performed before July 1993, whereas 90 per cent o 
the pylorus-preserving resections were performed afte: 
July 1993. There were no differences in patients 
characteristics, preoperative weight loss, plasma bilirubin 
and albumin levels (Table 1). Duration of the standard 
Whipple resection was significantly longer than that of 
PPPD: 6-4 versus 48h. Blood loss and transfusion need 
were higher in patients who had a standard Whipple 
resection. There were no differences in histopathologica! 
diagnosis, microscopic radicality of the resection or 
postoperative morbidity. The overall morbidity rate for 
standard Whipple’s resection and PPPD was 50 
per cent respectively. The overall mortality rate was 
cent with no difference between the two groups. 

Follow-up data were available for 49 of 56 pa 
after standard Whipple’s resection (postoperative. < 
four; lost to follow-up, three). Sixty-six of 69 p Š 
could be analysed after PPPD (postoperative death, one; 
lost to follow-up, two). Tumour recurrence was detectèd 
























Table 1 Period of resection, patient characteristics, 
intraoperative factors, pathology, and postoperative morbidity 
and mortality for 125 patients who underwent operation from 
January 1991 to November 1995 for malignant disease of the 
pancreatic head area 








PD PPPD 





(n = 56) (n=69 
Period of resection 
January 1991 to June 1993 46 (82) 7 G0% 
July 1993 to November 1995 10 (18) 62 (90) 
Patient characteristics and 
preoperative factors 
Median (range) age (years) 62 (37-79) 65 (37-78) © 
Sex ratio (M: F) 30:26 29:40 es 
Median (range) bilirubin 19 (5-231) 16 (4-189) > > 


(umol/l) 





Median (range) albumin (g/) 43 (21-57) 45 (22-54) 
Intraoperative parameters ee 
Median (range) operating 64 (35-103) 4-8 (25-85) 
time (h) | m 
Median (range) blood loss 1500 (300-7000) 1100 (300-4000)£ 
(ml) OO “Ee 
Median (range) transfusion 3 (0-8) 2 (0-7) 
(units PRBCs) 
Histopathological diagnosis 
Pancreatic head carcinoma 26 (46) 34 (49) 
Distal bile duct carcinoma 6 (11) 11 (16) 
Ampullary carcinoma 19 (34) 21 (30) 
Other malignancy 5 (9) 3 (4) 
Resection margin 
Radical (tumour free) 33 (59) 44 (64) 
Non-radical 23 (41) 25 (36) 
Postoperative morbidity and 
mortality 
Overall morbidity 28 (50) 29 (42) © 
Mortality 4 (7) 1q) 





Values in parentheses are percentages unless otherwise stated. a 
PD, standard Whipple resection; PPPD, pylorus-preserving 





pancreatoduodenectomy; PRBCs, packed red blood ‘ells, 
*P < 0:0001 versus PD (7° analysis); +P <0-0001, £P = 0-02 versus 
PD (Mann-Whitney U test) S 
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during the study period in 28 patients after standard 
Whipple resection and in 31 after PPPD (57 versus 47 per 
cent respectively, P = 0-28). Furthermore, six patients with 
a non-radical Whipple resection did not show signs of 
tumour recurrence and therefore 34 were classified as 
having a positive tumour status after standard Whipple 
resection. Six patients showed no signs of tumour 
recurrence after a  non-radical pylorus-preserving 
resection, and therefore 37 patients in this group were 
classified as having a positive tumour status. Similar 
numbers of patients had complete follow-up in both 
groups. Median follow-up (including patients who died 
during follow-up) was 17 and 18 months for standard and 
pylorus-preserving resection respectively (P= 0-20). The 
number of patients receiving postoperative radiotherapy 
or chemotherapy was no different for each procedure 
(Table 2). 

Patients had a higher incidence of clinical pancreatic 
exocrine insufficiency after standard Whipple resection 
compared with PPPD: 73 and 56 per cent respectively. 
This, however, was not statistically significant (P = 0-06). 
There was no difference in the incidence of pancreatic 
endocrine insufficiency between the two groups (Table 3). 


Table 2 Tumour recurrence, median follow-up and additional 
treatment in 115 patients* who underwent operation for 
malignant disease of the pancreatic head area 
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Tumour recurrence 


Yes 28 (57) 31 (47 ()-28§ 
No 21 (43) 35 (53) 
Tumour statust 
Positive 34 (69) 37 (56) 0-15§ 
Negative 15 G31) 29 (44) 
No. of patients with complete 45 (92) 60 (91) 1-004 
follow-upt 
Median (range) follow-up 17 (2-63) 18 (3-36) 0-208 
(months) 
Additional treatment 
Radiotherapy 15 (31) 18 (27) 0-70§ 
Chemotherapy 7 (14) 16 (24) 0: 19§ 





Values in parentheses are percentages, PD, standard Whipple 
resection; PPPD, pylorus-preserving pancreatoduodenectomy. 
“Of the initial study group (7 = 125), five patients died after 
operation (PD, four; PPPD, one) and five were lost during 
follow-up (PD, three; PPPD, two). Positive tumour status was 
defined as tumour recurrence within 2years of follow-up, 
microscopically non-radical resection or both. {Defined as 
follow-up until 24 months or death. §/ analysis; #two-tailed 
Fisher's exact test; {Mann-Whitney U test 


Table 3 Pancreatic exocrine and endocrine function during the 
first year of follow-up in 115 patients who underwent operation 
for malignant disease of the pancreatic head area 





PD PPPD 
(n = 49) (n = 66) pP” 
Exocrine insufficiency 36 (73) (56) 0-06 


Endocrine insufficiency 20 
Sufficient endocrine or exocrine 11 (22 
function 


3] 
10 (20) 17 (26) 0-45 
24 (36) 0-11 





Values in parentheses are percentages. PD, standard Whipple 
resection; PPPD, pylorus-preserving pancreatoduodenectomy. 
Bo geet 
yf test 
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Postoperative weight 


Preoperative weight and weight 3 months after operation 
was no different between the standard Whipple resection 
and the pylorus-preserving resection. Weight at 7, 11 and 
15 months after operation was not significantly different 
between the two surgical procedures (Fig. 1). 

Patients with negative tumour status (n = 44) had a 
postoperative weight gain from a mean(s.e.m.) of 87(1:3) 
per cent at 3 months to 94(1-7) per cent of pre-illness 
weight at 15 months after operation. Patients with positive 
tumour status (n =71) had an overall weight loss from 
86(1-0) to 81(2:2) per cent of pre-illness weight in the 
same period (Fig. 2). 

There were no differences in mean weight among the 
four subgroups on admission and at 3 months after 
operation. There was no difference in weight gain 
between the two procedures, in patients with negative 
tumour status or in those with positive tumour status 
within 15 months of operation (Fig. 3). 

Total weight gain from 3 to 15 months after operation 
was no different between the standard Whipple procedure 


Weight as a percentage of 
pre-illness weight 





Pre- Admission 3 7 11 15 
iliness 
Time after operation (months) 


Fig. 1 Postoperative weight change as a percentage of pre-illness 
weight for all patients who underwent pancreatoduodenectomy 
for malignant disease of the pancreatic head region (n = 115): O, 
standard Whipple procedure ( = 49); @, pylorus-preserving 
pancreatoduodenectomy (7 = 66). Values are mean(s.e.m.). Not 
significantly different at any time point 


pre-iliness weight 





Weight as a percentage of 
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_Pre- Admission 3 7 11 15 
Time after operation (months) 


Fig. 2 Postoperative weight change as a percentage of pre-illness 
weight for patients who underwent pancreatoduodenectomy for 
malignant disease of the pancreatic head region (n = 115). 

©, Patients with positive tumour status during follow-up (7 = 71); 
@, patients with negative tumour status (7 = 44). Values are 
mean(s.e.m.). *P<0-0001 (Mann-Whitney U test) 
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Fig. 3. Postoperative weight change as a percentage of pre-illness 
weight for the four groups of patients who underwent pancreato- 
duodenectomy for malignant disease of the pancreatic head 
region (# = 115). ©, Standard Whipple procedure, negative 
tumour status (n = 15); @, standard Whipple procedure, positive 
tumour status (n = 34); 0, pylorus-preserving pancreato- 
duadenectomy (PPPD), negative tumour status (n = 29); 
E, PPPD, positive tumour status (n = 37). Values are 
mean{s.e.m.). There were no significant differences between 
procedures for patients with positive or negative tumour status 
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Fig. 4 Total weight gain (as a percentage of pre-illness weight) 
between 3 and 15 months after operation for the four different 
groups of patients who underwent pancreatoduodenectomy for 
malignant disease of the pancreatic head region (n = 115). PD`, 
standard Whipple procedure, negative tumour status; PD*. PD 
with positive tumour status; PPPD ~, pylorus-preserving 
pancreatoduodenectomy, negative tumour status; PPPD*, PPPD 
with positive tumour status. Values are mean(s.e.m.). 

“P = 0-0003, 4P < 00001 (Mann-Whitney U test) 





and PPPD, both in patients with negative tumour status 
and in those with positive tumour status. Patients with 
negative tumour status had a significantly better weight 
gain between 3 and 15 months after operation compared 
with those with a positive tumour status, after both types 
of resection (Fig. 4). 


Discussion 

In previous studies on weight gain after 
pancreatoduodenectomy, tumour-related factors such as 
the influence of non-radical resection or tumour 
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recurrence were not evaluated’’'*"’, In the present study 
tumour recurrence was defined as clinically evident 
tumour recurrence within 2 years of surgery. The authors 
are aware that a few more patients will eventually develop. 
tumour recurrence during further follow-up. This will, 
however, hardly affect the weight curves during the first: 
15 months. The present series shows that tumour-positiv 
status, defined as microscopic ingrowth into the resectio 
margins and tumour recurrence, are important factor 
determining weight gain after pancreatoduodenectomy. ` 
These factors seem to be of more importance for — 
postoperative weight gain than the type of surgical > 
procedure carried out. Patients with a positive tumour 
status showed a significant decline in weight. At 15 years. 











































of operation patients with positive tumour status had 
23 and 17 per cent of their usual weight, for standard 
pylorus-preserving resection respectively. In none of 
groups was mean pre-illness weight reached. At 15 mo 
after operation patients with a negative tumou 
regained 94 per cent of pre-illness weight. In an 
study Braasch ef al. reported similar results i 
patients after PPPD who regained a mean body-w 
93 per cent of pre-illness weight’. In another. 
patients after PPPD regained 95 per cent of the w 
that was lost before operation”. In both studies positive | 
tumour status was not taken into account and a large 
proportion of the patients had undergone resection for 
chronic pancreatitis". In a study by Zerbi et al.", weig 
at 6months after operation was significantly better 
following PPPD than standard resection: 92 and 86 per 
cent of pre-illness weight respectively. Patients with- 
tumour recurrence during these 6 months were not taken — 
into account in this analysis”. a 
PPPD has been reported to be a good alternative to the 
standard Whipple resection. Although some authors 
advise against PPPD for periampullary cancer'', in most 
studies similar postoperative morbidity and mortality and 
5-year survival rates are reported compared with the 
standard Whipple resection®' 2. PPPD is therefore 
accepted in most centres as a standard resection for 
ampullary and periampullary cancer. Moreover, in the 
present series none of the patients with microscopically 
non-radical resection showed ingrowth into the duodenal 
resection margin. | 
Morbidity and mortality rates were no different for the 
two procedures, but the present series does show a 
shorter operating time, less peroperative blood loss and 
subsequently a lower transfusion need for the pylorus- 
preserving resection. In another study in which the 
authors investigated delayed gastric emptying after 
standard Whipple resection and PPPD, similar results 
were found”. These results may also be a reflection of the 
fact that most of the standard Whipple resections were 
performed at an earlier point in time. A learning curve 
might have played a role in these results. Another 
contributing factor is the different reconstruction that was 
used for pancreatoduodenectomies performed after 1993, 
using one jejunal loop, a single-layer pancreatic 
anastomosis and without placement of a transanastomotic 
drain in the pancreatic duct. Others, however, have 
reported similar advantages for PPPD'*™. a 
The present series shows a slightly lower number of 
patients needing pancreatic exocrine supplement: 
after PPPD than after standard Whipple resec 
Postoperative radiotherapy could cause paner 
exocrine insufficiency, but in the present study a s r: 
number of patients was treated with postoperative 








ahs! 
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radiotherapy and chemotherapy after both procedures. 
Others have also reported a lower number of patients 
with pancreatic exocrine insufficiency after PPPD 
compared with standard pancreatoduodenectomy”’. 

In conclusion, postoperative weight gain was no 
different for patients who underwent standard Whipple 
resection or PPPD in the first 15 months after resection. 
Tumour-related factors such as ingrowth into the 
resection margins and recurrence are probably more 
important with respect to weight gain in these patients 
than is the type of resection. Most patients, however, do 
not return to their pre-illness weight after either 
procedure. 
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solid-phase but good liquid-phase emptying. 


Pylorus-preserving pancreatoduodenectomy (PPPD) was 
first reported by Watson! and reintroduced by Traverso 
and Longmire* in 1978; it has become the standard 
surgical procedure for benign or malignant periampullary 
lesions. Although this procedure eliminates the post- 
gastrectomy symptoms that are common after the classical 
Whipple procedure, transient gastric stasis immediately 
ter operation has been a frequent complication®*. The 
f this complication remains unknown. 
Some authors have measured gastric emptying some 
months after PPPD; they showed recovery in the late 
postoperative period. However, there have been few 
reports of solid and liquid gastric emptying in the early 
postoperative period. Early function after operation is 
usually expressed clinically as the duration of nasogastric 
decompression or the inability to tolerate solid food. 
Gastric emptying was measured using pharmacological 
tests at a mean of 38 days after PPPD. The indirect gastric 
emptying tests utilized two pharmacological markers: 
powdered acetaminophen (paracetamol), and pelletized 
sulphamethizole. The markers were ingested simulta- 
neously with 250 ml water and the serum drug concentra- 
tions were assayed. These tests (the sulphamethizole 
capsule food test and the acetaminophen test''!*) are 
based on the fact that absorption of the marker agents 
depends on the rate of gastric emptying". Acetamino- 
phen is emptied from the stomach with the water and 
pelletized sulphamethizole is dealt with as a solid by the 
stomach. : 














Patients and methods 


From March 1992 to May 1993, 19 patients with periampullary 
lesions underwent PPPD in the authors’ department. The 
operation included resection of the head of the pancreas, the 
duodenum distal to the first portion, a short segment of the 
proximal jejunum, the gallbladder and the common bile duct. 
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Background Transient gastric stasis immediately after pylorus-preserving pancreatoduodenectomy 
(PPPD) is a common complication, but the cause remains unknown. Changes in gastric emptying 
were investigated in patients undergoing PPPD for periampullary malignancy. 7 

Methods In 14 patients undergoing PPPD, liquid- and solid-phase gastric emptying were evaluated 
before and after operation (mean 38 (range 27-53) days after operation). Two pharmacological 
gastric-emptying tests were used: the acetaminophen test for liquid-phase emptying and the 
sulphamethizole capsule food test for solid-phase gastric emptying. 

Results All patients exhibited delayed solid emptying but fairly good liquid emptying. 

Conclusion Gastric function in the early postoperative period after PPPD is characterized by delayed 





Regional lymph node dissection around the common ‘hepatic 
coeliac and superior mesenteric arteries, and the abdominal . 
aorta was also performed. The pancreatic remnant, common 
hepatic duct and the first portion of the duodenum. were - 
anastomosed to the jejunal loop in an end-to-side fashion, in this - 
order. Five of the patients were excluded: three refused g 
emptying testing, one underwent PPPD without lymph node. 
dissection and one required antidepressants in the postoperative < 
period. The latter patient was excluded because of the possible 











influence of the antidepressants on gastric emptying. no 
Informed consent was obtained from all patients and the study 

was approved by the human research review committee of 

Nagoya University Hospital. os) ey 


Preparation of sulphamethizole capsules 


The sulphamethizole capsules were prepared according to the | 
method of Asada et al®. Chicken egg albumin. (169g): 
(Katayama Chemical, Tokyo, Japan), sulphamethizole (0-56 g) - 
(Urocydal; Eizai, Tokyo, Japan), powdered acacia (0-38 g) (gum . 
Arabic powder; Katayama) and distilled water (4-87 7 
mixed. The mixture was steamed for 8 min in a steel case 
solidified. After it had cooled, 15 hard gelatin capsules (n 
were filled with this solid matter. E 


Gastric emptying tests 


A combined direct gastric emptying test was performed tò- 
evaluate preoperative and postoperative function. The test was 
scheduled within 5 days of operation and at a mean of 38 (range 
27-53) days after surgery. es 

After an overnight fast each patient was given 15 sulpha- 
methizole capsules and 0-75 g acetaminophen (Napa; Astra 
Japan, Osaka, Japan) with 250 ml of warm (body temperature) | 
water. The patients sat at ease and were prohibited from ` 
drinking, eating or smoking during the test. Venous blood — 
samples were taken every 30 min until 4h after ingestion. The . 
blood samples were centrifuged at 3000 r.p.m. for 10 min, and — 
the serum was stored at — 20°C until assayed. a 


Measurement of drug concentration in the blood samples | 
Serum sulphamethizole concentrations were measured wi 


high-performance liquid chromatography system (HPLC). Se un 4 





was mixed with a double volume of acetonitrile, shaken for 2 min 
and filtered (Millex-GV 0-24m; Millipore Products Division, 
Bedford, Massachusetts, USA). The filtrate (20 ul} was injected 
into the HPLC apparatus (Shimadzu LC-6A system; Shimadzu, 
Kyoto, Japan), which was equipped with an STR-ODS II column 
(Shimadzu). The mobile phase was a mixture of acetonitrile and 
| per cent acetic acid at 13:87 {v:v), which ran at a rate of 1 ml/ 
min. The peaks of sulphamethizole appeared approximately 
13 min after injection at room temperature. Sulphamethizole 
concentrations were calculated using the Chromatopack 6A 
system (Shimadzu) and a standard curve. 

Serum acetaminophen levels were analysed by means of 
fluorescence polarization immunoassay (FPIA). Serum (50 pl) 
was placed in test tubes on the carousel of the fully automated 
FPIA apparatus (TDX; Dainabot, Tokyo, Japan). Reagents were 
supplied commercially as a kit (Dainabot). 

Results were adjusted according to body-weight using the 
following formula: (adjusted drug concentration) = (analysis 
results) X (body-weight (kg))/60 (kg). 


Statistical analysis 

Results are expressed as mean(s.d.). Statistical analysis was 
performed with the paired Wilcoxon test. P<0-05 was 
considered statistically significant. 


Results 
Clinical data 


There were 14 patients (seven men and seven women) 
enrolled in the study with a mean age of 62:5 (range 
4|--73) years. All patients had periampullary malignancy 
diagnosed before operation (two papillary, five bile duct 
and seven pancreatic head cancers). Three patients with 
diffuse bile duct carcinoma also underwent combined 
PPPD and liver resection’. The mean length of the 
proximal duodenal remnant was 2-4 (range 1-4) cm. 
There were four postoperative complications in four 
patients (anastomotic leakage, cholangitis, pancreatitis 
and inter-abdominal infection), but no hospital deaths. 
The mean duration of gastric decompression via tube 
gastrostomy was 11 (range 3-27) days. A liquid diet was 
eommenced 16 (range 8-29) days after operation). Solid 
food was started 33 (range 20-50) days after surgery). 


Solid- and liquid-phase gastric emptying 


Solid-phase gastric emptying was delayed in the post- 
operative period (Fig. 1). The rise in the mean postopera- 
tive sulphamethizole concentration was slower, and the 
peak was lower and appeared later than in the preopera- 
tive period, The mean(s.d.) peak value was 3:58(1-40) ug/ 
mi at 150 min before operation and 2:08(1:15) ug/ml at 
180 min after operation. At each time point during the 
4h, the differences between preoperative and postopera- 
tive results were statistically significant (P<0-05). In all 
patients the postoperative serum  sulphamethizole 
concentration at 120min was lower than the 
corresponding preoperative value (Fig. 2). 

Differences in liquid-phase emptying were less pro- 
nounced (Fig. 3). Mean(s.d.) preoperative and postopera- 
tive peaks were 11-9(1-6) and 10-4(2°8) ug/ml at 60 min. 
The rise in the mean acetaminophen concentration was 
slower in the postoperative than in the preoperative 
period. However, differences were not significant 
(P=0-07, P=0-07 and P=0-96 at 30, 60 and 90 min 
respectively), except at 120 min (P<0-01). The individual 
changes at 60 min exhibited no apparent tendency toward 
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Fig. 1 Solid-phase gastric emptying before (C) and after (Œ) 
pylorus-preserving pancreatoduodenectomy expressed as serum 
sulphamethizole concentration. Values are mean(s.d.). *P < 0-05 
versus preoperative value (paired Wilcoxon test) 
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Fig. 2 Individual changes in solid-phase gastric emptying after 
pylorus-preserving pancreatoduodenectomy. Values are 
sulphamethizole concentrations 120 min after ingestion. Bars 
denote mean(s.d.) values. *P<0-05 (paired Wilcoxon test) 


delayed gastric emptying in the postoperative period (Fig. 


4), 


Discussion 


PPPD has been reported to minimize postgastrectomy 
symptoms in patients undergoing resection of the head of 
the pancreas and the duodenum, by preserving gastric 
reservoir function’®. The present authors have shown 
previously that oral caloric intake 6 weeks after operation 
is significantly better in patients undergoing PPPD than in 
those having classical pancreatoduodenectomy'’. Post- 
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Fig. 3 Liquid-phase gastric emptying before (L1) and after (i) 
pylorus-preserving pancreatoduodenectomy expressed as serum 
acetaminophen concentration. Values are mean(s.d.). “P< 0-01 
versus preoperative value (paired Wilcoxon test) 
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Before PPPD After PPPD 
Fig. 4 Individual changes in liquid-phase gastric emptying after 
pylorus-preserving pancreatoduodenectomy. Values are 
acetaminophen concentrations 60 min after ingestion. Bars 
denote mean(s.d.) values. n.s., P not significant 


prandial plasma gastrin and secretin levels are similar in 
patients having PPPD and controls". 

However, functional recovery of the preserved stomach 
and the first portion of the duodenum requires several 
days or weeks. Yeo and colleagues” showed delayed solid 
and liquid gastric emptying on the tenth postoperative day 
and documented the effectiveness of erythromycin for this 
problem. On the other hand, Hunt and McLean" reported 
normal solid and liquid gastric emptying in six of nine 


patients 3 months after PPPD. Williamson et al.” studied 
liquid and solid gastric emptying in 24 patients who had 
undergone PPPD and reported that late delay in gastric 
emptying was uncommon. In the present study gastric 
emptying was measured in 14 patients who had PPPD 
around the sixth postoperative week, and delayed 
emptying of solids with well recovered liquid emptying 
was found. a 

The different intervals between the operation and 
measurement of gastric emptying in the various studies 
may explain the variable results. This suggests that there 
is a pattern of recovery of gastric emptying after PPPD. 
Immediately after operation both phases of gastric 
emptying are disturbed. Liquid-phase gastric emptying 
recovers within several weeks. Finally, solid-phase gastric 
emptying recovers. 

Physiologically, solids are pushed aborally with phasic 


motility of the distal stomach, and liquids flow through — 
the pylorus with tonic contraction of the proximal — 


stomach. This functional difference in gastric emptying 


may relate to the stepwise recovery of function after 


PPPD. 


The precise cause of the dysfunction of gastric emptying. 
after PPPD remains unknown. Many factors, including. 
pancreatic fistula and perihepatic abscess*”’, injury to the 
duodenal neurovascular supply'®?!, gastric atony second- 
ary to decreased plasma motilin concentration” and: 
transient torsion or angulation of the reconstructed 


alimentary tract”, have all been proposed. 


There have been no previous reports of the different 
disturbances in solid- and liquid-phase gastric emptying ine 
the early period after PPPD. However, this kind of gastric: 
emptying dysfunction is well known in patients with- 
diabetic or postvagotomy gastroparesis, both of which- 
result from impaired neural control’. In PPPD, the- 
neural supply to the stomach is usually preserved, while- 
the vagal branches to the pylorus and the first portion of 
the duodenum are sometimes injured. Dysfunction of the- 
pylorus and duodenum may be a factor in delayed gastric. 


emptying after PPPD. 


In this study gastric emptying was evaluated by means ` 
Heading and 
colleagues" reported a significant correlation between me 
isotopic gastric emptying half-time and plasma acetamino- 


of indirect pharmacological tests. 


phen concentration. A quick rise in the blood drug 


concentration suggests rapid gastric emptying. On the. 
other hand, a slow ascent implies delayed gastric 
emptying”. This test has been used in patients who have 
undergone PPPD”. Sulphamethizole is a sulpha drug that- 
completely when- 
administered orally”. Asada et al.® pelletized sulpha- 
methizole with egg albumin and used it as a marker o 
solid-phase gastric emptying. They reported that sulpha- 
methizole absorption depended largely on the gastric: 
emptying rate of the pellets”. Compared with dual-phase ` 
radioisotopic gastric emptying tests, which require a dual- - 
head y camera, this simple test is convenient and | 


is absorbed rapidly and almost 


inexpensive. 


In conclusion, the results of simple gastric emptying 
tests showed that liquid-phase gastric emptying had 
recovered and that solid-phase emptying was still- 
disturbed 38 days after PPPD. This suggests a stepwise ` 
recovery of gastric emptying. Immediately after operation — 
both liquid and solid phases of gastric emptying are — 
disturbed. Liquid-phase emptying recovers within 2-5 
weeks. Finally, solid-phase gastric emptying recovers — 
approximately 3 months after operation. This type of 7 
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gastric emptying disorder resembles that seen after 
vagotomy and in diabetic gastroparesis, both of which 
result from impaired neural control of the gastrointestinal 
tract 
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Background Malnutrition is known to affect wound healing but it is not known with certainty whether 
or not postoperative hyperalimentation can reverse this defect. The present study was designed to 
examine the effects of recombinant human growth hormone (hGH) on left colonic anastomoses in 


malnourished rats. 


Methods Experimental animals were allocated randomly into four groups. In groups 1 and 2 animals 
were fed with normal diet for 10 days before surgery. In groups 3 and 4 animals were fed with a 
low-protein diet. Left colonic anastomoses were performed in all animals. Following surgery, rats in 
groups | and 3 received hGH whereas rats in groups 2 and 4 were injected with saline as control. 
Bursting pressure and hydroxyproline levels on day 4 after operation were used to determine 


anastomotic healing. 


Results Bursting pressure was lower in the malnourished rats than those fed with normal diet 
(P<(0-05). Bursting pressure was higher in normally fed rats which were given hGH. No significant 
differences could be noted between malnourished control rats and those receiving hGH. 

Conclusion These results suggest that hGH strengthened the left colonic anastomoses in rats fed a 
normal diet, but could not reverse the negative effects of malnutrition on colonic anastomoses. 


Anastomotic leakage after colonic resection is a serious 
complication with high morbidity and mortality'’. Surgical 
technique, ischaemia, nutritional status of the patient, 
irradiation and presence of diabetes mellitus impair ana- 
stomotic healing*"'. 

Malnutrition is known to have a deleterious effect on 
wound healing, but it is not clear whether postoperative 


hyperalimentation can reverse this defect. The effects of 


duration of protein restriction and postoperative amino 
acid replacement on anastomotic healing are also 
unclear***)) 

Previous studies i in rats have shown that human growth 
hormone (hGH) (Genotropin; Pharmacia, Istanbul, 
Turkey) accelerates wound healing and strengthens 
colonic anastomoses". The effect of hGH on colonic 
anastomosis in “malnourished rats has not been studied 
previously. Thus, it may be hypothesized that hGH could 
overcome the negative effects of malnutrition on ana- 
stomotic healing. 

The present study investigated the effect of hGH on left 
colonic anastomosis in malnourished rats that were fed 
with a low-protein diet for a short time. 


Materials and methods 


Forty male Sprague-Dawley rats weighing 220-260 g were allo- 
cated randomly into four identical groups. In groups I and 2 
animals were fed with normal diet for 10 days before surgery 
(3-6 g/protein, 40 kcal per day). In groups 3 and 4 animals were 
fed with a low-protein diet (1-2 g protein, 40 kcal per day) for 10 
days before surgery. All animals had free access to the standard 
laboratory diet and water after surgery. Before operation all 
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animals were kept in separate cages and changes in weight were. 
noted. 


Surgical procedure 


The animals were anaesthetized by an intramuscular injection of- 
ketamine hydrochloride (50mg per kg of body-weight), A 
midline laparotomy incision was made and a l-cm segment of | 
left colon was resected 3cm proximal to the peritoneal re- 
flection. The faecal contents were milked out and a standardized - 
end-to-end anastomosis was performed with inverting 6/8 
polypropylene sutures. The abdominal wall was closed with a 
single layer of 3/0 silk. After 24h the animals were allowed to 
resume their respective diets. 

In groups 1 and 3 rats were given hGH subcutaneously at the 
back of the neck in a dose of 2mg per kg per day for 4 days 
beginning on the operation day. In groups 2 and 4 equivalent 
volumes of saline were injected. 

Four days after operation the abdominal incision was 
reopened. The anastomotic segment was resected preserving the- 
adhesions which were 2 cm proximal and 2 cm distal to the ana- _ 
stomotic line. The bursting pressure of the anastomotic segment” 
was measured with a mercury manometer and a constant fow- 
pump (Perfusor Secura FT; B. Braun, Germany). Following this- 
procedure the bowel was opened longitudinally. The whole tissue 
in the area between 4cm proximal and 4 cm distal to the ana- 


stomotic line was stored at — 40°C for hydroxyproline determi- | | 
nation. Hydroxyproline determination was performed by spectro- 


photometry at 560 nm by the technique described by Dekker et : 
al. z 
Data are expressed as mean(s.d.). Analysis of variance was 
used for statistical analysis and P<0-05 was considered signifi- « 
cant. 


Results 


One rat in group 3 and one from group 4 died on day 3- 
after surgery from sepsis resulting from anastomotic - 
dehiscence. 
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Body-weight was constant in rats fed on a normal diet 
(P>005), but there was a fall of 15 per cent in the 
groups fed on a low-protein diet until surgery (P < 005). 
Following surgery rats fed on a normal diet which 
received hGH had a 2 per cent increase in body-weight, 
but the groups receiving saline had a 2 per cent decrease 
in body-weight (P <0-05). Weight loss continued in mal- 
nourished rats after surgery (5 per cent in saline group, 3 
per cent in hGH group) (P< 0-05) (Fig. 1). 

Bursting pressure of the anastomotic segments was 
lower in malnourished rats than in normally fed rats 
(P<(0-05). In the normal diet groups, bursting pressure 
values in the hGH injected rats were 10 per cent higher 
than in the saline injected group (P< 0-05). No significant 
difference existed between the hGH and saline groups of 
malnourished rats (Table 1). 

In group 1, hydroxyproline levels were 9 per cent higher 
than in group 2 (P>0-05). There was no significant differ- 
ence between the normal and malnourished rats which 
were injected with saline. No significant difference could 


; 
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Percentage weight change 








Days 


Fig. 1 Percentage weight change 10 days before and 4 days after 





surgery. Rats on normal diet receiving b-hGH (group Í, ); 
rats on normal diet receiving saline (group 2, ----); protein- 
malnourished rats receiving b-hGH (group 3, ee ); protein- 
malnourished rats receiving saline (group 4, ——). *P<0-05 


be noted between hGH and saline groups among mal- 
nourished rats. 


Discussion 


Delayed wound healing is seen in malnourished patients 
undergoing surgery’. Wound healing is inhibited by 
accelerated catabolism and protein consumption in the 
early postoperative period’. Previous experimental studies 
have reported the detrimental effects of malnutrition on 
the healing of colonic anastomoses*®*!', Ward et al.° have 
reported that anastomotic healing was impaired in rats 
which lost 12-5 per cent of their body-weight resulting 
from protein restriction. Likewise, Daly et al* reported 
that colonic bursting pressures decreased by 17:5 per cent 
during a week-long protein restriction in rats. In the 
present study, the effect of postoperative hGH on ana- 
stomotic healing was examined by creating a similar 
model of protein malnutrition to that observed in surgical 
patients. As weight loss in surgical patients is usually 
about 12:5 per cent’, a similar condition was created in 
the present study. As a result, anastomotic healing was 
impaired in rats with a weight loss of 15 per cent. The 
most likely reason for impairment is the effect of protein 
restriction on amino acid bioavailability. 

Growth hormone accelerates cell proliferation and 
enhances amino acid efflux into the cells for protein syn- 
thesis or gluconeogenesis’; it also provides protein 
anabolism by enhancing nitrogen uptake and preventing 
the loss of protein *, and is known to be an effective 
anabolic hormone preventing postoperative weight 
loss’*'*. In this study hGH intake led to significantly in- 
creased body-weight when control animals were compared 
with the normal diet groups, but in malnourished rats 
weight loss occurred both in the hGH and saline-treated 
groups. 

In the present study bursting pressure increased with 
hGH in normally fed rats; these results are similar to 
those of Christensen er al.. An anastomoses is at its 
weakest on days 2 and 3 when the repair of new collagen 
cannot be completely organized instead of the collapsed 
old collagen’. In this study anastomotic healing was 
evaluated on day 4 after surgery. The fact that bursting 
pressure significantly increased in rats on a normal diet 
compared with controls suggests that hGH is effective in 
the early phase of healing. The mechanism of action of 
hGH on the healing of anastomosis in the early phase has 
not been explained completely as the anastomosis is 
weakest in the early postoperative period. The probable 
causes of the rapid response to hGH stimulation are 
fibroblast stimulation and hGH receptors in rat colon'®*. 
The effects of hGH are related to insulin like growth 
factor (IgF) I produced in liver, IgF-I receptors in the 


Table 1 Bursting pressure and hydroxyproline levels of left colonic anastomoses on day 4 after surgery in rats on a normal diet receiving 
b-hGH (group 1); rats on a normal diet receiving saline (group 2); protein-malnourished rats receiving b-hGH (group 3); and protein- 


mainourished rats receiving saline (group 4) 





Normal rats 


Malnourished rats 


P hGH Saline P 
< 0-05 42-3(3-6) 41-2(3-5) > 0-05 
< 0-05 0-059(0-006) 0-058(0-003) > 0-04 


Treatment hGH Saline 
Bursting pressure (mmHg) 50-6(4-2) 45-((5-3) 
Hydroxyproline (22/100 mg) 0-007(0-005) 0-061(0-007) 





Values are mean(s.d.) 
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gastrointestinal tractus and hGH receptors recently dis- 
covered in the rat colon'4°% Christensen et a/.'!6 
reported in their consecutive studies that hGH not only 
influences cells that have been stimulated before the 
operation but also during the period of healing itself. 

Contrary to expectations, hGH could not influence 
anastomotic healing in rats which lost 15 per cent of their 
body-weight. The possible reasons for this may be: (1) the 
short duration of treatment; (2) the standard single-dose 
therapy; and (3) protein deprivation. The stimulatory 
effects of hGH on wound and anastomotic healing and its 
relation to dose and time have been reported by various 
authors*!*'7, At present the effects of hGH on ana- 
stomotic healing are unclear and this fact necessitates 
further studies on the efficacy of hGH in malnutrition. 

The present study established that hGH strengthened 
left colonic anastomoses in well nourished rats but did not 
reverse the negative effects of malnutrition on ana- 
stomotic healing. Further detailed studies with different 
durations and doses are necessary to determine whether 
hGH can improve anastomotic healing. 
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Background This was a retrospective review of the long-term results of femorotibial bypass using 
autologous vein and polytetrafluoroethylene (PTFE) over 24 years. 

Methods Some 518 patients who underwent 635 femorotibial bypass grafts were studied. Outcome 
measures analysed included primary and secondary graft patency, limb salvage rates and death. 

Results Overall primary and secondary graft patencies were 62 and 67 per cent respectively at 
12 months, and 44 and 48 per cent at 24 months. For vein grafts, the primary and secondary 
patencies were 63 and 66 per cent at 12 months, and 54 and 56 per cent at 24 months. For PTFE 
grafts, the primary and secondary patencies were 48 and 54 per cent at 12 months, and 31 and 37 
per cent at 24 months. Limb salvage and patient survival rates were 81 and 84 per cent at 
12 months, and 73 and 74 per cent at 24 months. Primary and secondary graft patencies for vein 
were significantly better than for PTFE (P = 0-0001). There was no difference in patency between 


reversed and in situ grafts. 


Conclusion Femorotibial bypass can produce excellent long-term results. Vein remains the conduit of 
choice but in the absence of vein acceptable results can be achieved with PTFE. 


Femorotibial bypass is an acceptable technique for 
revascularizing a critically ischaemic leg and avoiding a 


regularly. Autologous saphenous vein has the best patency 
and limb salvage rates. Many patients do not have suitable 
or available saphenous vein. The use of prosthetic grafts 
remains controversial despite enthusiasts who claim good 
results for polytetrafluoroethylene (PTFE) bypass to distal 
sites’. Many surgeons advocate the use of adjuvant 
techniques such as vein cuffs, patches and fistulas’*. The 
Royal Adelaide Hospital has an extensive experience of 
femorotibial bypass with both vein and PTFE over nearly 
a quarter of a century. This paper presents the long-term 
results of this experience. 


Patients and methods 


All patients who had femorotibial bypass between August 1971 
and December 1995 were entered on a computerized vascular 
database. This enabled evaluation of the outcome of surgery and 
follow-up. The Royal Adelaide Hospital is a teaching hospital in 
Seuth Australia and has a wide catchment area extending into 
New South Wales and the Northern Territories with a 
pepulation of over one million. Patients were admitted for non- 
imwasive assessment, control of medical risk factors and 
angiography. The operation was usually performed under general 
anaesthesia and completion angiography was performed 
routinely. The technique of forming a Miller vein cuff has been 
reported previously’. Follow-up was by regular clinical 
examination and ankle~brachia! pressure measurement. Limited 
duplex graft surveillance’ was available during the later years but 
seme patients lived too far away to be able to participate in any 
useful surveillance programme. In these cases outcome was 
determined by telephone interview with the patient and/or 
general practitioner. 
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Statistical analysis 


Graft patency is reported according to the recommendations of 
the ad hoc committee of the Society of Vascular Surgery”. 
Primary graft patency is defined as uninterrupted patency with 
no procedures performed on the graft or its anastomoses. 
Secondary patency requires that flow is restored through most of 
the original graft including at least one of its original 
anastomoses. Actuarial patency curves were computed using the 
Kaplan-Meier method'’. Multivariate analysis was performed on 
risk factors; however, the fact that some patients had multiple 
observations (i.e. several operations on one leg or operations on 
both legs) necessitated the use of the Wei—Liu—Weissfeld 
adaptation of the Cox proportional hazards regression procedure 
for comparison of risk factors and graft types and the 
multivariate analysis. 


Results 


Between August 1971 and December 1995, 518 patients 
had 635 femorotibial bypass procedures. The patient 
demographics are shown in Table 1. Some 361 procedures 
(57 per cent) were primary and 274 (43 per cent) were 
secondary in legs that had already undergone a distal 
graft. The graft details are shown in Table 2 and inflow 
and outflow arteries are shown in Table 3. 


Table 1 Patient demographics 





No. of patients 518 
Men 368 (71) 
Women 150 (29) 


Median (range) age (years) 72 (40-102) 


Risk factors 


Ischaemic heart disease 248 (48) 


Diabetes mellitus 187 (36) 
Hypertension 200 (39) 
Current or ex cigarette smoker 306 (59) 





Values in parentheses are percentages 
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Graft patency rates are shown in Fig. 7, and limb and 
patient survival rates in Fig. 2. The primary and secondary 
graft patencies were 62 and 67 per cent respectively at 
12 months, and 44 and 48 per cent at 24 months. For vein 
grafts, the primary and secondary patencies were 63 and 
66 per cent at 12 months, and 54 and 56 per cent at 
24 months. For PTFE grafts, the primary and secondary 
patencies were 48 and 54 per cent at 12 months, and 31 
and 37 per cent at 24 months (Fig. 3). Limb salvage and 
patient survival rates were 81 and 84 per cent at 
12 months, and 73 and 74 per cent at 24 months. There 


Table 2 Graft details 


No. of grafts 





(n = 635) 

Indication 

Intermittent Andean 21 (3) 

Critical ischaemia 570 (90) 

Acute ischaemia — 39 (6) 

False aneurysm/infected graft 5{1) 
Graft type 

Vein 251 (40) 

PTFE 359 (57) 

Composite 25 (4) 

in situ vein 127 (51) 

Reversed vein 124 {49) 
Vein grafts (n = 251) | 

Ipsilateral long saphenous 236 (94) 

Contralateral long saphenous 4 (2) 

Short saphenous - 1 (0) 

Arm 10 (4) 
PTFE grafts and distal anastomosis (1 = 359) 

Direct suture to artery 29 (8) 

Vein cuff 288 (80) 

Vein patch 42 (12) 


Values in parentheses are percentages. PTFE, polytetra- 
fluoroethylene | 


Cumulative patency (%) 


0 6 12 18 24 30 36 42 
Time after surgery (months) 


: No. at risk 
Primary 
patency 


Secondary 623 371 300 233 199 166 132 111 


patency 





Fig. 1 Cumulative rates of primary ( 
cent for all time pointe 


was a significant difference between primary and 
secondary vein and PTFE graft patency (both P = 0-0001). 
In PTFE grafts there was no significant difference 
between cuff versus patch or direct suture for primary and 
secondary patency (P=0-75). There were no significant 
differences in primary or secondary patency between 
reversed and in situ grafts (P = 0-54) (Fig. 4). 


Discussion 


Patients in this study were typical of those in other series; 
most had critical leg ischaemia although 21 patients (4 per 
cent) had severe claudication. An aggressive policy of 
femorotibial reconstruction was pursued in patients with 
severe ischaemia. This included re-do operations (43 per 
cent) in patients with blocked femoropopliteal or 
femorotibial grafts”. Patients usually had the operation on 
the first available daytime list which allowed 24-48 h for 


Table 3 Inflow and outfiow arteries 


No. of grafts oe 


à ae gn ENS 


(n = 635) 
Inflow artery | 
External iliac 11 (2) 
Common femoral 419 (66) _ 
Superficial femoral 59 (9) 
Profunda femoris 3 (0) 
Above-knee popliteal 22 (3) 
Below-knee popliteal 29 (5) 
Patent graft 92 (14) 
Outflow artery 
Tibioperoneal trunk 69 (11) 
Anterior tibial 152 (24) 
Posterior tibial 221 (35) 
Peroneal 


193 (30) : 


Values in parentheses are percentages 





O EIA PEE TERE PEENE OERE EIA PIANE Serene: EA AS 


48 54 60 66 72 78 84 90 96 >96 


625 349 282 219 182 158 126 107 91 73 60 - 42 18 14 9 


95 81 69 49 25 20 15 


) and secondary (—-—-—) graft patency. There were 635 grafts. Standard error is less than 10 per 
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Time after surgery (months) 
No. at risk 
Limb 533 300 264 221 196 164 135 110 94 82 68 52 29 24 16 
salvage 
Patient 518 378 346 305 274 237 203 167 141 125 110 91 63 49 37 
survival 


Fig. 2 Limb salvage (- 
cent ior all time points 
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Cumulative patency (%) 


) and patient survival (-~~-). There were 556 limbs at risk and 518 patients. Standard error is less than 10 per 
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Fig. 3 Primary graft patency for vein (a = 251, 
per cent for all time points 


an anaesthetic opinion and to treat any concurrent 
chronic medical disease. Patients who had no prospect of 
walking again because of dementia, severe arthritis, limb 
contractures or tissue necrosis extending into the weight 
bearing area of the foot were offered primary amputation. 

Although ipsilateral long saphenous vein was used 
whenever available, only 40 per cent of patients in this 
series had a vein bypass. Arm vein was only used in 4 per 
cent of patients and only 2 per cent had contralateral long 


} and polytetrafiuoroethylene (PTFE) {n = 359, -~-), Standard error is less than 10 


or short saphenous vein bypass. During this study, duplex 
assessment and vein mapping was not available. The 
introduction of this facility has increased the rate of vein 
utilization. In addition, the increasing prevalence of 
methicillin-resistant staphylococcus aureus infections has 
led to a more aggressive policy of using saphenous vein 
from the contralateral leg and also arm vein". 

The results in this series are similar to others*!° in 
patients with severe ischaemia: limb salvage 81 and 73 per 
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Fig. 4 Primary graft patency for in situ (n = 127, 
for all time points 





cent at 12 and 24 months respectively and mortality rate 
16 and 26 per cent at 12 and 24 months. As in other 
studies, patency in vein grafts was superior to that of 
PTFE, although there was no difference between reversed 
and in situ vein grafts. It is recognized that the long-term 
outcome in patients with severe leg ischaemia iS poor; 
after 1 year, 25 per cent will have had an amputation and 
25 per cent will have died’. The findings in this study are 
similar; at 5 years, the amputation rate was just below 40 
per cent with a mortality rate of just under 70 per cent. 

An aggressive policy of secondary femorotibial 
reconstruction has been followed using PTFE down to the 
ankle, if necessary, to achieve limb salvage. The majority 
of the PTFE grafts were fashioned in conjunction with a 
Miller vein cuff (80 per cent), with a vein patch or direct 
suture being the preferred technique in the remainder. 
The authors have previously reported superior patency 
rates for PTFE with a vein cuff to the below-knee 
popliteal artery”. In this non-randomized long-term 
review, there was no significant difference in patency for 
cuff versus patch or direct suture. The addition of a vein 
cuff can make a tibial anastomosis easier and preserves 
run-off should the graft thrombose. This allows easier 
surgical thrombectomy or thrombolysis. 

The choice of vessel for the distal anastomosis was 
based on angiographic evidence of the most proximal 
disease-free vessel with good run-off into the distal 
circulation. Although pedal arch patency has been shown 
to be important for graft patency, its absence did not 
exclude patients from undergoing revascularization. The 
majority of grafts were to a calf vessel although 11 per 
cent had an anastomosis to the tibioperoneal trunk, if 
suitable. In most cases, there was only a single vessel run- 
off from the tibioperoneal trunk. Completion angiography 
was used routinely to exclude technical errors at the distal 
anastomosis. 

Graft surveillance was difficult because of the 
geographical distances involved for many patients. A 


j and reversed (n = 124, ---) vein grafts. Standard error is less than 10 per cent 


formal graft surveillance programme did not exist, — 
although many local patients had 6-monthly duplex scans. 
A more rigorous and complete surveillance programme 
might have improved graft patency. 

Femorotibial bypass can produce excellent results mo 


patients with severe ischaemia. Autologous vein bypass: a oe 
produces the best results but acceptable results can be 


achieved with PTFE and a vein cuff, if vein is not — 
available. , 
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Background Vascular surgeons perceive that carotid endarterectomy carries a higher risk of stroke if 


performed by a surgical trainee. Accordingly, 


some trainees consider that they receive a less than 


adequate training in carotid surgery before taking up a consultant position. The aim of this study 
was to establish whether the stroke rate was adversely affected if carotid endarterectomy was 
performed by a surgical trainee under consultant supervision. 

Methods This was a prospective study of 151 consecutive patients undergoing carotid endarterectomy 
between 1 January and 31 December 1996 using a standardized technique including intraoperative 
and postoperative transcranial Doppler monitoring and completion angioscopy. 

Results The overall mortality and/or disabling stroke rate was 0-7 per cent (one of 151 patients), 


whereas the mortality and/or any stroke rate w 
performed 82 of 151 carotid endarterectomies, 


as 1-3 per cent (two of 151). Surgical trainees 
with a mortality rate of 1 per cent and a mortality 


and/or any stroke rate of 2 per cent. There was no significant difference in the incidence of retained 
thrombus or intimal flaps between trainees and consultants as detected by angioscopy. 

Conclusion Vascular surgical trainees can receive a comprehensive training in carotid artery surgery 
without incurring an unacceptable increase in operative risk. 


ta 


Until the early 1990s, carotid endarterectomy was essen- 
tially a consultant-only procedure so as to minimize the 
operative stroke risk in the relatively small number of 
patients treated in the UK. However, following publica- 
tion of the European Carotid Surgery Trial (ECST) and 
the North American Symptomatic Carotid Endarterec- 
tomy Trial (NASCET)'”, there has been a rapid increase 
in the annual number of carotid endarterectomies per- 
formed in the UK which, in Leicester, equated to a near 
sevenfold rise between 1990 and 1996. 

In order that this large increase in workload is matched 
by an ongoing commitment towards minimizing the 
initial operative risk (and therein the overall clinical 
effectiveness of the operation) it is essential that a newly 
appointed consultant vascular surgeon has received 
comprehensive training in carotid surgery. There is still a 
genuine concern among some vascular surgeons that, by 
taking their trainee through the operation, an inevitable 
and unacceptable increase in operative morbidity will be 
incurred. 

A prospective audit of the 30-day morbidity and 
mortality rates following carotid reconstruction for 
occlusive disease was analysed in a consecutive series of 
151 patients. The aim was to see whether carotid endar- 
terectomy performed by vascular surgical trainees was 
associated with an unacceptably higher operative risk. 


Patients and methods 


This prospective study included 151 consecutive patients 
undergoing carotid endarterectomy between 1 January and 31 
December 1996. 
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Operative technique 


Aspirin therapy was not stopped before surgery. All carotid 
reconstructions were performed under normocarbic, normoten- 
sive anaesthesia and systemic heparinization (5000 units) in a 
standard manner. A shunt (Pruitt-Inahara) was employed 
routinely, the proximal and distal intimal steps were tacked down 
with 7/0 polypropylene and all arteriotomies were closed with a 
collagen-impregnated Dacron patch (Vascutek, Glasgow, UK). If 
carotid bypass was required, this was performed using a segment 
of reversed saphenous vein harvested from the groin. | 

The operation was performed by a consultant vascular surgeon. 


or by a specialist vascular trainee or overseas clinical vascular © = 


fellow. All trainees had completed at least 3 years of higher 
surgical training and were within 2 years of completing specialist 
vascular training, Operations were specifically undertaken by a 
consultant if they were an emergency referral (e.g. for crescendo 
transient ischaemic attacks (TIAs)) or if the patient was referred | 
by a consultant surgeon from another health district. Otherwise 
there was no systematic policy for allocating trainee oF. 
consultant procedures. 
Trainees in this institution commence carotid surgery by first. 
performing individual phases of the operation such as carotid. 
dissection, shunt insertion, endarterectomy and patch closure. | 
Thereafter the trainee is permitted to perform an increasing- 
amount of the procedure until the consultant is happy to; 
delegate the full operation. Accordingly there is an element of- 
case selection in that a less experienced trainee would not be 
allowed to perform the operation if preoperative studies- 
suggested distal disease extension, but such a patient would be: 
suitable for teaching a more experienced trainee. For the 
purposes of this study, therefore, the operation was attributed to 
a trainee only if he or she performed the entire procedure. If the 
consultant performed the operation or if the trainee did only 
part of it (e.g. the dissection phase), the operation and any 


complications were attributed to the supervising consultant. 


Perioperative monitoring 


Blood flow velocity in the middle cerebral artery blood (MCAV) 
was monitored continuously in patients with an accessible 
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temporal window using transcranial Doppler (TCD) ultrasono- 
graphy and a 2-MHz fixed-head probe system (Scimed, Bristol, 
UK). The surgeon was thereafter permitted to take any appro- 
priate action to ensure optimal clinical outcome, for example 
embolization during dissection warned of an unstable plaque 
and permitted early internal carotid artery (ICA) clamping’, 
while shunt malfunction (kinking, embolization, low flow) was 
immediately identified and corrected. The policy was to maintain 
a mean MCAV of 15cm/s or more throughout the procedure, 
which on occasion required a therapeutic increase of arterial 
blood pressure by the anaesthetist’. 

Following endarterectomy and before complete closure of the 
patch, the shunt was removed and the carotid vessels were 
flushed and irrigated with heparinized saline and then 
reclamped. The lumen was inspected with a flexible fibreoptic 
hysteroscope to identify any residual technical error’. Policy was 
to remove any fragments of luminal thrombus and repair any 
intimal flap greater than 3 mm. Where necessary, an estimate of 
sizing of any luminal abnormality was done by comparison with 
the 2-mm diameter forceps that can be passed down the 
instrument channel of the hysteroscope. 


Posteperative care 


Patients recovered from anaesthesia in the operating theatre and 
were transferred to the high dependency unit where the TCD 
probe was reapplied to monitor ipsilateral MCAV for 10 min 
every 30 min for the next 6h. In previous studies the authors 
have shown that embolic signals detected in the early post- 
operative phase are exclusively particulate’, that sustained post- 
operative embolization is highly predictive of stroke as a result 
of carotid thrombosis’® and that selective intervention with 
Dextran 40 therapy can reduce the risks of progression to carotid 
thrombosis’, Accordingly, any patient who had 25 or more 
emboli detected during any 10-min interval of monitoring was 
commenced on an incremental intravenous infusion of Dextran 
40, starting at 20 ml/h. If the rate of embolization did not 
diminish, the infusion was gradually increased by 5 ml/h every 
10 mm to a maximum of 40 ml/h. Once the Dextran infusion rate 
was stabilized, it was continued at that dose for a further 12 h. 

All patients were discharged home on aspirin (150 mg daily), 
usually on the fifth postoperative day, and all were reviewed 4-6 
weeks later in the vascular clinic. 


Results 

Table 1 summarizes the patient demographics for the two 
study groups. There was no significant difference in either 
age or mode of presentation except that a consultant 
operated on all patients who presented with crescendo 


Table 1 Patient demographics 





Operated on by Operated on by 


vascular trainee consultant 
(n = 82) (n = 69) 
Median age (years)* 68 (66-70) 67 (65-70) 
Presentationt 
Stroke 32 (39) 25 (36) 
TIA or amaurosis fugax 38 (46) 37 (54) 
Asymptomatic 12 (15) 7 (10) 
Urgent procedure 0(0) 5(7 
Concurrent diseaset 
Hypertension 47 (37) 44 (64) 
Angina pectoris 23 (28) 16 (23) 
Previous MI 20 (24) 15. (22 
Diabetes mellitus i4 (17) 10 (14) 





Values in parentheses are *95 per cent confidence interval and 
tpercentages. TIA, transient ischaemic attack; MI, myocardial 
infarction 


Table 2 Extent of carotid disease 

ee ea pe a eee ee en ae 
Operated on Operated on 
by vascular by consultant 





trainee 
Symptomatic patients 
Unilateral stenosis > 70% 45 (64) 40 (65) 
Bilateral stenoses > 70% 12 (17) 13 (21) 
Stenosis > 70%, contralateral 13 (19) 9 (15) 
occlusion 
Total 70 (100) 62 (100) 
Asymptomatic patients 
Unilateral stenosis > 70% 2 1 
Bilateral stenoses > 70% 6 2 
Stenosis > 70%, contralateral 4 4 
occlusion 
Total 12 T 





TIAs. Similarly, there was no significant difference in the 
patterns of concurrent disease. 

Symptomatic patients comprised 85 per cent of the 
operative workload of the trainees and 90 per cent of 
procedures performed by a consultant (Table 2). Overall, 
one-third of the symptomatic patients in the trainee- and 
consultant-operated groups had preoperative evidence of 
severe bilateral carotid artery disease. Almost one-fifth of 
the trainee operations were on symptomatic patients with 
a contralateral carotid occlusion (Table 2). 

Some 144 patients (95-4 per cent) underwent a standard 
carotid endarterectomy, while seven needed carotid 
bypass (trainee, one; consultant, six). Carotid bypass was 
performed because of excessive kinking or looping of the 
distal ICA in five patients, and in two the residual arterial 
wall was very thin after endarterectomy and considered 
potentially unsafe. A further three patients (trainee, one; 
consultant, two) underwent formal shortening of the 
carotid bifurcation. 

A consultant did not have to assume the role of 
principal surgeon in any operation that had been assigned 
from the outset to an experienced trainee. 


Perioperative quality conirol 


An accessible temporal window was present in 94 per cent 
of patients. TCD ultrasonography identified four patients 
with shunt malfunction. Three suffered inadvertent 
kinking of the shunt which was immediately recognized 
and corrected (trainee, two; consultant, one). In a further 
patient (consultant operation), ultrasonography indicated 
that the external carotid artery was the principal source of 
collateral blood supply to the brain. Accordingly the shunt 
was inserted into the external carotid while endarterec- 
tomy was performed. 

All patients underwent completion angioscopy except 
for six of the seven undergomg carotid bypass. Angio- 
scopic assessment was entirely normal in 95 per cent 
trainee procedures and in 94 per cent of consultant 
operations. A residual luminal thrombus was retrieved 
following one trainee endarterectomy and two consultant 
operations. Similarly, an intimal flap (greater than 3 mm) 
was detected and repaired in three and two operations 
respectively. 

A total of 141 patients (93-4 per cent) underwent serial 
postoperative TCD monitoring. Of the ten not monitored 
after operation by ultrasonography (usually because of an 
inaccessible cranial window), none of the patients 
operated on by trainees but two in the consultant group 
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Table 3 Postoperative morbidity 





Operated on Operated on 
by vascular by consultant 


trainee (n=69) 
(n = 82) 
Death or major stroke 1 (1) 0 (0) 
Non-fatal minor stroke 1 (4) 0 (0) 
Treatment for hypertension > 24h 5 (6) 4 (6) 
Heart failure 2 (2) 0 (0) 
Treatment of arrhythmia 242) 0 (0) 
Unstable angina or 1 (1) 2 (3) 
myocardial infarction 
Drainage of neck haematoma 2 (2) 4 (6) 
Wound infection 2 (2) 1 (4) 
Transfusion for anaemia 1 (1) 1) 
Pneumonia (1) 0 (0) 


were started on a Dextran infusion on the instructions of 
the operating consultant. Overall, three of 77 (4 per cent) 
of trainee operations monitored by ultrasonography deve- 
loped sustained postoperative embolization which ceased 
following Dextran 40 therapy, compared with three (5 per 
cent) of 64 in the consultant group. 


Perioperative morbidity and mortality 


There was no significant difference in the 30-day morbid- 
ity and mortality rates between the two groups (Table 3). 
Eighteen patients (22 per cent) operated on by a trainee 
suffered some degree of morbidity compared with 12 (17 
per cent) of the consultant operations. 

Only one patient (trainee operation) suffered a fatal 
stroke following a computed tomography-verified intra- 
cranial haemorrhage on day 3. One other patient (trainee 
operation) suffered a non-fatal minor stroke with com- 
plete recovery. 

Thus the overall mortality and/or rate of disabling 
stroke in 1996 was 0-7 per cent, whereas the mortality 
and/or any stroke rate was 1:3 per cent. Trainees 
performed 82 of 151 carotid endarterectomies with a 
mortality and/or disabling stroke rate of 1 per cent and a 
mortality and/or any stroke rate of 2 per cent. Consultants 
performed 69 carotid endarterectomies with no strokes or 
deaths occurring within 30 days of operation. 


Discussion 


The clinical effectiveness of carotid endarterectomy is 
inextricably linked to the initial operative risk. The lower 
the initial stroke risk, the greater the long-term benefit. 
The international trials reported a 5-7 per cent overall 
operative risk but despite this, carotid endarterectomy 
still conferred a 45 per cent relative risk reduction in the 
long-term stroke rate, when compared with best medical 
therapy alone. If the operative risk could be reduced to 
zero, the overall relative risk reduction would increase to 
75 per cent'?, Thus, centres with a higher operative stroke 
risk incur greater rehabilitation costs, prevent fewer 
strokes and may even become ineffective in terms of cost 
and/or clinical benefit. Moreover, surgeons must concede 
that the beneficial effects of carotid endarterectomy were 
proven in trials that allowed only surgeons with the lowest 
morbidity to participate. As a consequence, the ECST and 
NASCET results may not be applicable to all surgeons, all 
patients and all centres. For example. 47 (29 per cent) of 


164 surgeons who applied to enter patients into the 
Asymptomatic Carotid Atherosclerosis Study were not 
approved following scrutiny of their centre’s annual 
workload and track record’. This might explain why 
Medicare beneficiaries undergoing carotid endarterectomy 
at the same time as the NASCET study was being per- 
formed had an operative mortality rate of 3 per cent 
compared with only 0-6 per cent in NASCET". 


The prevention of operation-related stroke therefore 


remains the goal of all vascular surgeons. The overall 
stroke risk is probably unrelated to anaesthetic practice’ ` 
and the majority are due to inadvertent technical error”. 
Controversies about the role of temporary shunting, patch 
angioplasty, tacking sutures, quality control and peri- 
operative monitoring persist, although relatively few 
studies have tried to standardize these and evaluate the 


impact of operative experience on outcome. There is 


evidence that surgeons who perform relatively few 
endarterectomies have a significantly higher stroke and/or 
death rate than more experienced colleagues". Patients 
operated on by newly appointed consultant surgeons may 
be at a particular disadvantage. 

This study has shown that vascular trainees can perform 
carotid endarterectomy with an acceptably low death and/ 
or disabling stroke rate, in accordance with other similar 
studies '®, An alternative conclusion might be that the - 
study has simply confirmed that patients remain safer — 


in the hands of a consultant surgeon. While this may well 


be the case, this study has shown that trainees’ results can — 
be equal to or better than those reported in the ECST. 
or NASCET. Those who continue to assert that carotid 
endarterectomies must always be performed by a 
consultant surgeon must ask how they expect carotid — 
surgeons of the future to be trained. 

The low overall morbidity rate can be attributed to 
obsessional attention to detail, together with early 
recognition and correction of inadvertent technical error 
through the serial adoption of quality control and selected 
perioperative monitoring techniques®”’. In this respect, it 


was rewarding to observe that the incidence of technical = 


error (as diagnosed by angioscopy) was no different 
between trainee and consultant-led procedures”. 

Exposure to a comprehensive carotid training programme | 
appears to be variable. Recent evidence suggests that up- 
to 90 per cent of vascular trainees in the UK have 
performed fewer than 20 carotid endarterectomies under 
consultant supervision, and 50 per cent performed fewer 
than ten. One-seventh of trainees had performed no, 
carotid endarterectomies at all (J. H. N. Wolfe, data from 
the 1997 Annual Report of the Association of Surgeons of. 
Great Britain and Ireland). Even allowing for the effect of- 
relative experience and stage of training, these data 
suggest that a significant number of surgeons approaching 
their first consultant post will probably have little carotid: 
surgery experience. The system of training employed at- 
this institution allows trainees of all grades to acquire 
progressively the operative skills they require. As a trainee 
becomes more proficient, it is essential that the super- 
vising consultant adopts a less interventional role. The 
latter is one of the most difficult roles to balance but 
contributes towards a comprehensive training in carotid 
surgery. 

The role of carotid endarterectomy has been proven 
unequivocally in selected patients, but surgeons must 
continue to strive to reduce operative risk. In this way the 
clinical and cost effectiveness of the procedure will 
increase. This not only entails attention to operative 
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technique and avoiding inadvertent technical error, but 
also requires a renewed commitment to training the 
vascular surgeons of the future. 
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Background Ischaemia—reperfusion injury is mediated by neutrophil—endothelial interaction. 
Induction of heat shock proteins attenuates neutrophil—endothelial interactions. The aim of this 
study was to determine whether thermal preconditioning could have a protective effect on 
neutrophil-mediated lung injury in an animal model of lower torso ischaemia—reperfusion. 

Methods Sprague-Dawley rats were randomized into: control, ischaemia—reperfusion, and ischaemia- 
reperfusion preconditioned with hyperthermia groups. Ischaemia—reperfusion injury was induced 
by infrarenal aortic clamping for 30 min and reperfusion for 120 min. Thermotolerance was induced 
by raising the core body temperature to 40-5—41-5°C for 15 min, 18 h before ischaemia—reperfusion. 
Wet:dry lung (W:D) weight ratio, bronchoalveolar lavage protein (BAL œ) concentration, tissue 
myeloperoxidase (MPO) activity and bronchoalveolar lavage polymorphonuclear neutrophil (BAL 
PMN) count were measured. Heat shock protein 72 (hsp72) expression in lung, intestine and 
mesentery was measured using Western immunoblotting. 

Results Ischaemia—reperfusion resulted in a significant increase in tissue oedema (W:D weight ratio) 
and BAL œ concentration. In addition there was a marked increase in tissue neutrophil infiltration 
(MPO activity, BAL PMN concentration). Preconditioning with hyperthemia resulted in increased 
expression of hsp72 and significantly reduced tissue oedema and neutrophil infiltration. 

Conclusion Thermal preconditioning protects against neutrophil-mediated ischaemia—reperfusion- 
induced lung injury, possibly by increasing the expression of heat shock proteins. 





Reperfusion of a large mass of ischaemic tissue, such as 
the lower torso, may induce systemic inflammatory reac- 
tions’. Severe and sometimes fatal pulmonary com- 
plications secondary to this inflammatory process have 
been described**. A key event in the pathogenesis of 
ischaemia—reperfusion injury is thought to be the inter- 
action between activated neutrophils and the vascular 
endothelium’. Ischaemia—reperfusion results in upregu- 
lation of surface adhesion molecules and activation of 
circulating neutrophils which in turn adhere to the 
vascular endothelium and release oxidants and proteases 
which cause microvascular injury*’. 

The heat shock or stress response refers to the process 
whereby stressful stimuli (e.g. hyperthermia) induce a 
transient resistance of the cells to subsequent noxious 
stimuli”. This resistance to oxidative stress is associated 
with an increased synthesis of highly conserved proteins 
called the heat shock proteins. Animal studies have shown 
that the heat shock response is protective against 
ischaemia—reperfusion-induced injury in the heart”, 
small intestine, skeletal muscle’ and kidneys’®. The aim 
of this study was to evaluate the efficacy of thermo- 
tolerance in preventing ischaemia—reperfusion-induced 
lung injury in an animal model of lower torso ischaemia 
and reperfusion. 


Presented to the 84th meeting of the Surgical Research Society, 
Birmingham, UK, June 1996 and published in abstract form as 
Br J Surg 1996; 83: 1646 
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Materials and methods 
Animal preparation 


All animal procedures were carried out under licence from the 
Department of Health. Twenty-one adult male Sprague-Dawley 


rats weighing 350-400 g were randomized into three groups: — a 


control, ischaemia—reperfusion and a thermotolerant ischaemia- 


reperfusion group. Thermotolerance was induced 18h before : 5 
experimentation by increasing the core body temperature of the = 
animals to 40-5-41-5°C by partial immersion in a water batho 


(Grant Instruments, Cambridge, UK) for 15min” under 
anaesthesia with inhalational halothane (May and Baker, 
Dagenham, UK). 

At the time of experimentation, animals were anaesthetized 
with inhalational halothane. The right internal jugular vein was 
catheterized for administration of heparin. All animals were- 
maintained supine and core body temperature was monitored for — 
the duration of the experiment by rectal probe (Hewlett-Packard, 
Boeblingen, Germany). 2 


Aortic occlusion and reperfusion 


Anaesthetized rats, including controls, underwent a midline. 
laparotomy. In the ischaemia—reperfusion and ischaemia— 
reperfusion with hyperthermia groups the infrarenal abdominal 
aorta was exposed and after heparinization with 400 units. 
heparin per kg body-weight a clamp was placed above the aortic. 
bifurcation for 30 min. In control animals the aorta was exposed 
but not clamped. After 30 min of lower torso ischaemia the 
aortic clamp was removed through the previous laparotomy 
incision. Some 2h after removal of the clamp the animals were 
killed. 


Bronchoalveolar lavage 


After sternotomy the left bronchus was clamped. Broncho- 
alveolar lavage (BAL) of the right lung was performed with 2 mi 
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saline containing 0-07 mol/l ethylenediamine tetra-acetic acid. 
This was repeated three times. The combined lavage of 
approximately 4 ml was centrifuged at 1500g for 20 min at 4°C 
and frozen at — 20°C. BAL fluid was subsequently used for 
measurement of protein concentration (BAL,,.) by the 
spectrophotometric dye method of Lowry et al."*. 

Neutrophil count in BAL fluid (BAL PMNs) was used as a 
measure of pulmonary neutrophil influx and microvascular 
leakage. This was carried out by Diff-Quick staining of a 
representative sample of BAL fluid and consecutive counting of 
neutrophils per high power field. 


Wet:dry lung weight ratio 


Lung wet:dry (W:D) weight ratios were used as a measure of 
pulmonary oedema. The W:D weight ratio of the right lower 
lobe was calculated after weighing the freshly harvested organ, 
heating at 90°C in a gravity convection oven and repeatedly 
weighing the residuum until its weight became constant. 


Myeloperoxidase assay 


Myeloperoxidase (MPO) is a haem-containing enzyme which is 
found in neutrophils, and so can be used as an indirect measure 
of tissue neutrophil infiltration”. The right ventricle was 
cannulated with a 25-G needle and the right pulmonary hilum 
was clamped, after which the pulmonary vasculature of the left 
lung was ‘washed out’ with 50 ml normal saline. After weighing, 
the left lung was homogenized in 0:5 per cent hexadecyl 
trimethyl ammonium bromide (Sigma Chemical, St Louis, 
Missouri, USA). The supernatant was assayed spectrophoto- 
metrically for MPO activity. One unit of MPO was defined as 
that degrading 1 umol peroxide per min at 25°C and calculated 
per g of tissue”. 


Western immunoblotting for heat shock protein 72 expression 


Tissue samples from the lung, intestine and mesentery were 
removed, homogenized in cold phosphate buffer saline (1 ml) 
and centrifuged at 4100g for 30 min at 4°C. The supernatants 
were collected and protein concentration was quantified using a 
Coomassie protein assay reagent (Rockford, Illinois, USA). 
The final protein concentration of samples was diluted to 50 ug 
per 10ul. The proteins were denatured at 100°C for 10 min 
and aliquots containing equal amounts of protein were then 
suspended in sodium dodecyl sulphate (SDS)-glycerol loading 
buffer (pH 6:8, 62:5 mmol/l Tris, 2 per cent SDS, 10 per cent 
glycerol, 5 per cent mercaptoethanol, 0-01 per cent bromophenol 
blue), and proteins were separated by SDS—polyacrylamide gel 
electrophoresis (ExcelGel, Pharmacia, Sweden) with 75 ug total 
protein loaded per lane. Proteins were then transferred to a 
nitrocellulose membrane (Sigma) and labelled with a primary 
monoclonal antibody (mbA), mouse antihuman immunoglobulin 
(Ig) G,, specific for heat shock protein 72 (hsp72) (StrssGen, 
Victoria, British Columbia, Canada). After adding secondary 
mbA, sheep antimouse IgG, conjugated with alkaline 
phosphatase (Serotic, Oxford, UK), the protein was visualized 
using bromochloroindolyl phosphate—nitro blue tetrazolium 
(Sigma)*'. 


Statistical analysis 


All data are expressed as median (range). Kruskal-Wallis 
analysis of variance on ranks was used. If there was a significant 
difference between the groups, Student-Newman-Keuls 
multiple comparison procedure was applied. Statistical 
significance was set at P<0-05. 


Results 
Pulmonary microvascular leakage 


Ischaemia—reperfusion resulted in a significant increase in 
pulmonary microvascular leakage compared with that in 


< hsp72 
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Fig. 1 Western immunoblotting for expression of heat shock 
protein 72 (hsp72) before ischaemia—reperfusion. Lanes d, e and 
f represent hsp72 in the lung, intestine and mesentery 
respectively in rats exposed to hyperthemia. Lanes a, b and c 
represent hsp72 in the lung, intestine and mesentery of rats not 


exposed to hyperthermia 


controls, as determined by wet:dry lung weight measure- 
ments and BAL, concentration. W:D weight ratios 
increased significantly from a median (range) control 
value of 3:72 (3:58-3:96) to an ischaemia-reperfusion 
value of 3-92 (3:86-4:80) (P < 0:05). There was significant 
increase in BAL „œ concentration from control levels of 
199-4 (135-9-280:3) ug/ml to ischaemia-reperfusion levels 
of 730:0 (373-5-1457-4) ug/ml (P<0:05). Thermotoler- 
ance resulted in a significant reduction in W:D ratio 
((3:57) (3:33-3:70)) and in BAL,,,, concentration (321-9 
(193-2—245-1) ug/ml) compared with values in the ischae- 
mia—reperfusion group (P<0-05). 


Lung tissue neutrophil infiltration 


Ischaemia—reperfusion resulted in significantly higher 
levels of MPO activity and BAL PMN count (3-91 
(1:55-6:07) units/g and 3-5 (2-0—4-5) xX 10°/ml respectively) 
compared with values in controls (1:25 (0:51-2:72) units/g 
and 0-5 (0-2—1-2) X 10°/ml respectively) (P < 0-05). 

In rats preconditioned with hyperthermia there was a 
significant reduction in MPO activity (1:89 (0-88—3-78) 
units/g) and in BAL PMN count (1-2 (0-2-1-5) X 10°/ml) 
compared with the ischaemia—reperfusion group (P < 0-05). 


Heat shock protein 72 expression 


Fig. 1] demonstrates that hyperthermia induced expression 
of hsp72 in lung, mesentery and intestine. Some hsp72 
activity was detected in lung tissue of non-heated animals. 
Previous studies in which densitometry was performed to 
measure the amount of hsp72 induced have also shown 
small amounts of hsp72 in tissues of control (non-heated) 
animals''"*, 


Discussion 


The hypothesis was that thermal preconditioning in vivo 
might decrease lung injury secondary to lower torso 
ischaemia—reperfusion. This study confirmed that tem- 
porary clamping of the infrarenal aorta resulted in altered 
pulmonary endothelial barrier function, with oedema and 
increased BAL,,., concentration and neutrophil infiltra- 
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tion. Thermal preconditioning significantly decreased the 
lung injury, This was associated with increased expression 
of hsp72. 

The authors and others have previously reported that 
aortic cross- -clamping followed by reperfusion is associated 
with pulmonary injury and neutrophil activation’. 
Neutrophil activation has been implicated as one of the 
key mediators of distant organ damage and dysfunction 
caused by reperfusion injury’. The lung is particularly 
affected by this process. Recent studies have also con- 
firmed the central role of the neutrophil in skeletal 
muscle, hepatic”, myocardial” and pulmonary injury 
following reperfusion. Adherence to endothelium is a 
prerequisite for microvascular injury. After adhering to 
pulmonary microvascular endothelium, neutrophils exert 
their toxic effects through the release of proteolytic 
enzymes and free radicals, This is mediated by inter- 
action between CD11b- CD18 adhesion glycoprotein com- 
plex expressed on neutrophils and its complementary 
ligand, intercellular adhesion molecule (ICAM) 1, on the 
endothelial cell. 

Exposure of cells to a subcritical stress may protect cells 
and tissues from subsequent injury, possibly by inducing 
heat shock protein expression; this is referred to as 
thermotolerance. There is evidence to suggest that this 
phenomenon is mediated by heat shock proteins. Heat 
shock proteins represent a highly conserved family of 
constitutively expressed and stress-induced proteins. They 
act as molecular chaperones, playing a central role in the 
binding of denatured proteins*”. In vitro studies have 
demonstrated that this effect is proportional to the 
amount of hsp72 present at the time of second injury?!’ 
In vivo studies have demonstrated that induction of hsp72, 
by heat stress, protects against ischaemia—reperfusion- 
induced renal, intestinal and other organ injury +, This 
study demonstrates that thermotolerance does induce 
expression of hsp72 in lung, mesentery and gut. 
Expression of the protein was associated with attenuation 
of ischaemia—reperfusion-induced acute lung injury. 

The mechanism by which hsp72 or thermotolerance 
induces these changes is not clear. Thermotolerance 
decreases ischaemia—reperfusion-induced upregulation of 
ICAM-1 on the surface of renal endothelium’. Thermo- 
tolerance also decreases ischaemia—reperfusion-induced 
activation of the 5’-lipo-oxygenase pathway, decreasing 
synthesis of leukotriene B,'*, which is known to induce 
leucocyte chemotaxis, adherence and degranulation”. It is 
possible that the protective effect of thermotolerance is 
through decreasing the synthesis of this molecule. There is 
also evidence that heat shock may enhance the cellular 
antioxidant defence system”. 

A hyperthermia-only group was not included in this 
study. This might have been useful in determining 
whether hyperthermia itself can lead to injury. However, 
previous studies have shown no significant difference in 
injury between animals treated with hyperthermia and 
controls*’’. The delay between induction of 
thermotolerance and the ischaemia—reperfusion injury 
was based on previous studies demonstrating that 18h 
was optimal. Investigations are currently underway to 
establish pharmaceutical means of inducing this response 
over a shorter interval. As aortic aneurysm surgery is a 
planned procedure, preconditioning is an attractive 
method of reducing ischaemia—reperfusion injury. This 
could be particularly important in clinical practice if heat 
shock protein induction by pharmaceutical agents were 
shown to be effective in reducing the injury. 
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Background Adrenaline tolerance improves survival in animal models of shock. The purpose of this 
study was to determine the effects of adrenaline tolerance on intestinal ischaemia—reperfusion in a 


mouse model. 


Methods Adrenaline tolerance was developed by injecting intravenous adrenaline, gradually 
increasing the dose to 2 mg/kg over 5 days. In experimental animals the superior mesenteric artery 
was clamped for 120 min and then released. Evans blue dye was given intravenously to all animals 
to quantify pulmonary microvascular injury. Some 60 min after clamp release, the animals were 
killed and the effects of reperfusion assessed on tissue samples. 

Results Evans blue dye concentrations were significantly higher in animals with intestinal ischaemia- 
reperfusion than in those having sham intestinal ischaemia—reperfusion or in adrenaline-tolerant 
mice having intestinal ischaemia—reperfusion or sham ischaemia—reperfusion (P < 0-01). 
Malonyldialdehyde levels increased significantly in the lung in the intestinal ischaemia—reperfusion 
group compared with those in the sham ischaemia~reperfusion group (P< 0-001 for liver, lung and 
small intestine), whereas there was no difference in adrenaline-tolerant animals, There was no 
significant change induced by adrenaline tolerance in myeloperoxidase levels in any organ. 

Conclusion Adrenaline tolerance reduced the lung permeability caused by intestinal ischaemia- 
reperfusion. Catecholamines may play a role in free radical generation induced by ischaemia- 


Even: 


The release of catecholamines during various shock states 
reduces mesenteric vascular perfusion. Resuscitation is 
accompanied by reperfusion of ischaemic bowel which is 
thought to cause remote organ injury, especially by 
neutrophil priming and release of free radicals’. In a 
series of studies it has been shown that adrenaline- 
tolerant dogs had improved survival from haemorrhagic, 
endotoxic and cardiogenic shock“. If adrenaline toler- 
ance is indeed protective in shock states, it may also affect 
intestinal ischaemia—reperfusion injury by interfering with 
neutrophil priming or free radical formation. The purpose 
of this study was to investigate the effect of catecholamine 
tolerance on organ effects of intestinal ischaemia— 
reperfusion. 


Materials and methods 


Swiss albino mice weighing 30-35 g were studied. This experi- 
ment was performed in the laboratories of the Departments of 
Surgical Research and Biochemistry at Hacettepe University 
Faculty of Medicine. Guidelines for the use and care of 
laboratory animals were followed. The animals were fed with 
standard rodent chow and water before and after operation. 


Development of adrenaline tolerance 


A pilot study was performed to find the LD, (lethal dose at 
which 100 per cent of animals die) for adrenaline. A single dose 
of 2 mg/kg was lethal in all of 20 animals studied. This dose was 
chosen as the target and a novel model for adrenaline tolerance 
was developed. Briefly, animals were injected with intravenous 
adrenaline, starting with 0-05 mg/kg which was gradually 
increased to 2 mg/kg over 5 days. The drug was diluted in 0-4 ml 
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saline. Control animals were injected with an equivalent volume 
of saline for 5 days. 


Induction of intestinal ischaemia-reperfusion 


Some 72h after completion of injections, control animals and 
adrenaline-tolerant mice were divided into two subgroups: 
intestinal ischaemia—reperfusion and sham intestinal ischaemia- 
reperfusion. There were between 11 and 19 animals in each | 
subgroup. Following an overnight fast animals were anaesthe- — 
tized with ketamine 60 mg/kg and xylazine 4 mg/kg. Evans blue ` 
dye (30 mg/kg) was injected intravenously. Following this, laparo- 
tomy was performed and the superior mesenteric artery (SMA) 
was clamped for 120 min with a microclip, followed by a 60-min - 


reperfusion. In the sham ischaemia-reperfusion group the same © = 


procedures were performed except for SMA clamping. 


Measurement of pulmonary injury 


Pulmonary microvascular dysfunction was assessed by measuring i 
the concentration of Evans blue dye within the lung. Evans blue 
dye binds avidly to albumin and is used as a marker of protein. 


extravasation and inflammatory tissue injury’*. After 60 min of | en 


reperfusion the animals were killed and tissues harvested. 


Pulmonary vessels were emptied of blood by infusing saline into z 


the right ventricle. The lungs were then weighed, placed in Smal. 
formamide and homogenized. The tissue suspension was incu- 
bated in formamide at 37°C for 16 h, after which the dye concen- 
tration was measured by spectrophotometer at 620nm. The 
concentration of Evans blue dye extracted from the lungs was 
expressed in nanograms of dye per milligrams of wet lung weight. 


Determination of reperfusion injury 
After 60 min of reperfusion a portion of the right lobe of the 


liver, the left lung and a segment of small intestine were used for 
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analysis. Tissue malonyldialdehyde (MDA), an end-product of 


lipid peroxidation, was measured as a marker of free radical- 120 = 
induced lipid destruction. Tissue myeloperoxidase (MPO) was i 
assessed to determine neutrophil infiltration as a marker of the | 
severity of intestinal ischaemia—reperfusion. MPO and MDA 100 — xt 
were determined spectrophotometrically according to the : + xt 
methods described by Suzuki ef al.” and Mihara and Uchiyama” = | | i 
respectivel i | 
por y. E 80 = as | Education 1 = 7 MOSSA 
2 | * SE E a 
Statistical analysis © | 
ü E -G0 cette k TM | | 
One-way analysis of variance was used to assess differences in all £ | aS o] 
data followed by Newman-Keuls post hoc analysis. P< 0-05 was a | T o | ra 
considered significant. S aol = CARTY , | : | 
n | | | o 
i i | | 
| po o o | , 
56 E | E | 
Results | | | E | 
Pulmonary permeability was significantly greater in mice E | | | | | | 
subjected to SMA clamping without previous induction of a ee 
De ee Sham IIR IR  ATshamiiR  ATIIR 
adrenaline tolerance (mean(s.d.) Evans blue concentra- | . DSN 
tion 225-9(45-5), P< 0-01 versus other groups) (Fig. 1). Fig. 2 Comparison of liver malonyldialdehyde (MDA) levels. 
Mean(s.d.) MDA levels were significantly increased Values are mean(s.d.). HR, intestinal ischaemia—reperfusion; 


in lung (64-9(14-0) nmol/g), liver (5748 5) nmol/g) AT, adrenaline-tolerant mice. “P eee versus sham HR; l 
and small Sate (83-0(15-8) nmol/g) in the intestinal us ce i of variance followed by Newman- 
ischaemia—reperfusion group versus sham ischaemia— is cae ie 

reperfusion animals (46-4(10-1), 42-5(7-1) and 53-6(9-0) 

nmol/g respectively) (P< 0-001 for all three organs). Both 
adrenaline-tolerant groups had significantly higher MDA 
levels than the sham intestinal ischaemia~reperfusion 300 — 
group (P <0-005 for all three organs). In addition MDA 
levels in the liver of both adrenaline-tolerant groups were 








significantly higher than in the ischaemia—reperfusion 250 = a il 
group (Fig. 2). There was no significant difference, | | | 
however, in MDA levels between the two adrenaline- es | | | 
telerant groups for all organs. 2 200 M ps ~ 
In lung tissue, mean(s.d.) MPO levels were significantly = | E | | | + —_ o 
higher in the intestinal ischaemia-reperfusion group = 469 i | | TE | | al | 
(193-2(46°6) units/g) than in the sham ischaemia—reper- O | | (erat | | | 
fusion group (114-2(52-9), P<0-005) (Fig. 3). Although S Fe ete ae | ri a ; | | 
MPO levels were also higher in liver and intestine in the 100 E : fo | | = i | i | 
intestinal ischaemia—reperfusion group, the difference was | | ! | = _ | 
i i i i f 
TE E E | 
an Pe g 
| Se ee 
a . T E TER E Le ee IE. E E Cee Se 
> T Sham IIR HR AT sham IIR AT IIR 
= 250 a | Fig. 3 Comparison of lung myeloperoxidase (MPO) levels. 
2 POENE ar = Values are mean(s.d.). HR, intestinal ischaemia—reperfusion; 
o | AT, adrenaline-tolerant mice. *P < 0-05 versus sham HR; 
E 200 — | | | | | {P< 005 versus AT sham HR (analysis of variance followed by 
£ | | Lo | | Saat ee Newman-Keuls post-hoc analysis) 
Seg lp 
g 50- a _ Pu ee 
2 j}/ | | | PEE | 
3 E L o o] A _ Pee ee | os ; E cote 
ra E T = E | not significant in, or between, normal or adrenaline- 
ge 100 P| | | | tolerant animals. 
ts i 4 i i 
> | o] | | | 
S i | E E | 
50 = O] = _ | 
1 E E Discussion 
D eer ate a es aaa ae a L Adrenaline tolerance can be produced by continued expo- 
Sham IIR IR AT sham IIR AT HR sure to catecholamines. Various mechanisms cause this 
Fig 1 Comparison of pulmonary permeability. Values are Do y including a decrease in the avidity Sere 
mean(s.d.). HR, intestinal ischaemia—reperfusion; AT, receptors”, decrease in the number of receptors ~ 
adrenaline-tolerant mice. *P < 0-01 versus other groups (analysis an increase in the level of inhibitory G protein a-sub- 
of variance followed by Newman-Keuls post-hoc analysis) units’? or a decrease in catecholamine-induced adenyl 
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cyclase activity’*". Tolerance to both x- and gyadren- 
ergic receptor-mediated vasopressor responses in rats with 
transplanted phacochromocytoma tumours can be demon- 
strated. In patients with a phaeochromocytoma, the 
density of x and f adrenoceptors is decreased. This 


returns to normal 3 months after surgery”. 


Previous studies on adrenaline tolerance were per- 
formed on dogs. Tolerance was developed by administer- 
ing intravenous adrenaline every 2~3days for a few 
weeks’. In this study the drug was given for 5 days because 
gradual sclerosis of the tail skin or tail vein occurred, due 
to small amounts of extravasated adrenaline. The 
mortality rate was approximately 75 per cent by the end of 
7 days. Most of the deaths occurred after the first two 
doses. | 

Ischaemia—reperfusion is associated with raised cate- 
cholamine levels caused by impairment of uptake and 
storage. Intestinal ischaemia—reperfusion causes pul- 
monary vasoconstruction’” and liver ischaemia, and is 
accompanied by increased catecholamine levels and pul- 
monary hypertension”. It is known that pulmonary hyper- 
tension leads to accumulation of interstitial lung water by 
increasing microvascular filtration pressure“. In the 
present model, decreased pulmonary permeability could 
be the result of an attenuated catecholamine effect. 

Increased lipid peroxidation in lung, liver and small 
intestine in animals with intestinal ischaemia—reperfusion 
was evidenced by significantly increased MDA levels in all 
three organs. This has been demonstrated previously in 
different studies with significantly increased MDA levels 
in lung”, and intestine induced by intestinal ischaemia- 
reperfusion. Conversely, there was no difference in MDA 
levels in adrenaline-tolerant animals having intestinal 
ischaemia—reperfusion or sham ischaemia~reperfusion. 
However, MDA levels in the sham adrenaline-tolerant 
group were significantly higher than in the sham ischae- 
mia-reperfusion animals. Two mechanisms might have 
contributed to this result. One might be ischaemic vaso- 
construction and reperfusion due to the adrenaline 
injections, contributing to increased MDA levels. The 
other might be the oxidation products of adrenaline, 
which is known to generate free oxygen radicals*”*. 

One study” showed that after induction of ischaemia, 
inhibition of monoamine oxidase attenuates production of 
hydrogen peroxide, revealing the importance of catechol- 
amine oxidation in ischaemia~—reperfusion injury. In the 
liver, the difference between MDA levels in normal and 
adrenaline-tolerant animals was more evident, as both 
adrenaline-tolerant groups had significantly higher MDA 
levels than the intestinal ischaemia—reperfusion group. 
This might be because catecholamines are mostly meta- 
bolized in liver and monoamine oxidase has its highest 
concentrations: in liver and kidney®. These findings 
support the hypothesis that oxidation of catecholamines 
leads to accumulation of oxygen free radicals. 

The second result is the attenuation of intestinal ischae- 
mia—reperfusion-induced lipid peroxidation by adrenaline 
tolerance. There was no significant difference between the 
two adrenaline-tolerant groups, showing that the intestinal 
ischaemia—reperfusion insult did not lead to additional 
lipid peroxidation. This suggests that catecholamines are 
involved in ischaemia—reperfusion injury, possibly having 
a positive modulatory role. Some reports have shown 
an association of catechol adrenergic agents with the xan- 
thine oxidase system”, suggesting the latter has a 
catalytic role for catechol adrenergic agents on xanthine 
oxidase. Ischaemic preconditioning might be another 
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explanation for the protective effect of adrenaline 
tolerance. : oe 
MPO levels increase in lung?’ and intestine" 


during intestinal ischaemia-reperfusion, and act as a 
marker for neutrophil infiltration. In the present study, 


MPO levels were also increased by intestinal ischaemia- 


reperfusion in all three organs studied, although signifi- 
cantly only in the lung. In this model, adrenaline tolerance 
did not have any effect on intestinal ischaemia—reper- > ` 
fusion-induced changes in MPO levels in any organ. 


Catecholamines may not play a major role in neutrophil — 
activation. 

The present study indicates that catecholamines are 
involved in intestinal ischaemic injury and that induction | 
of adrenaline tolerance has a possible protective role. | 
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Background The aims of this prospective study were to analyse the health-related quality of life 
(QOL) changes associated with infrainguinal arterial reconstruction for chronic critical limb 
ischaemia (CLI) and to assess the impact of graft patency and limb salvage. 


Methods Fifty-five consecutive patients, 28 women 


and 27 men of median age 71 (range 41—86) years, 


undergoing infrainguinal arterial reconstruction for CLI, consented to participate in the study. 
QOL was assessed using the Short Form 36 (SF36) health survey questionnaire, which was 
completed before and at 1, 3, 6 and 12 months following surgery. Graft patency was assessed by 


duplex imaging at the same postoperative intervals. 


Results CLI severely impaired QOL. Cumulative graft patency at 1, 3, 6 and 12 months after surgery 
was 82, 78, 76 and 64 per cent respectively. Reconstruction resulted in significant improvements in 
the SF36 domains Physical Functioning, Pain, Vitality and Social Functioning (P< 0-01). With a 
patent graft these improvements began soon after surgery and were maintained for the 12 months 
studied. Following irredeemable graft occlusion, patients who had secondary amputation also 


described some QOL improvements. 


Conclusion A patent graft following infrainguinal arterial reconstruction for critical ischaemia results 
in an immediate and lasting improvement in health-related QOL. 





amanen: 


The incidence of chronic critical limb ischaemia (CLI) is 
estimated at 50-100 per 100000 population per year’. 
Reconstructive arterial surgery is increasing™*. Compared 
with amputees, patients who undergo revascularization 
are less likely to die or need long-term institutional care, 
are more likely to have a short hospital stay, to be 
discharged home and to survive longer once discharged*”. 
Successful revascularization is more cost effective than 
amputation’, Despite these advantages there is little 
information available concerning the impact of vascular 
reconstruction on the quality of life (QOL). Previously, 
domain-specific questionnaires have been used which 
make comparisons difficult and no information is given 
regarding QOL before intervention. Conclusions 
regarding QOL benefits following vascular reconstruction 
are difficult to make®’. Early postoperative QOL 
assessment is essential to ensure that the impact of 
postoperative recovery and complications is not 
overlooked", The mortality rate of patients with chronic 
critical ischaemia is 10-20 per cent per annum; it is 
therefore important that the functional outcome of 
patients who die in the early postoperative period is 
documented as fully as possible. Sequential postoperative 
assessments are preferable in order to identify trends in 
QOL". The aim of this prospective observational study 
was to analyse the impact of infrainguinal arterial 
reconstruction for critical ischaemia on patient-reported 
QOL and to assess the effect of graft patency and limb 
salvage. : 
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Patients and methods 
Over 6 months, 65 consecutive patients with CLI according to 


International Society for Cardiovascular Surgery (ISCVS) 


criteria, listed for infrainguinal arterial reconstruction, were 
invited to participate in the study. Fifty-five patients consented 
and were studied prospectively. Graft patency was assessed at 1, 
3, 6 and 12 months following surgery by duplex imaging. no 

Patients’ QOL was assessed using the Short Form 36 (SP36) 


before and at 1, 3, 6 and 12 months after surgery. The SF36 was — i 


developed from the Medical Outcomes Study questionnaire in — 
the USA. In this study the UK version was used. The SF36 
contains 36 items which measure eight QOL dimensions or — 
domains: Physical Functioning, Role limitation due to Physical 

problems (Role Physical), Social Functioning, Role limitations _ 


due to Emotional problems (Role Emotional), Mental Health, — K 


Vitality, Pain and General Health. Item scores for each domain - 
are coded, summed and transformed on to a scale from 0 (worst 
possible score) to 100 (best possible score). The SF36 is the 
product of a vast amount of developmental work and. 
psychometric testing in the USA". ce 

Data were collected on a Microsoft Access database and 
analysed using a Microsoft (Wokingham, UK) Excel spreadsheet 
with Astute (University of Leeds, UK) Statistical Analysis. 
software. QOL scores were not normally distributed. 
(Kolmogorov—Smirnov goodness of fit test). QOL scores for the 
whole group are presented as median values and Kruskal-Wallis 
one-way analysis of variance was used to assess significant. 
changes. | 

Subgroup QOL analysis, based on graft patency, is presented 
as effect sizes, and in this case the Mann-Whitney U test was 
used for comparison with pretreatment values. Effect sizes were 
calculated by dividing the difference between the pretreatment 
and post-treatment median values by the interquartile range of 
the pretreatment values”. 

Subgroup QOL analysis 12 months after intervention, based on 
graft patency and limb salvage, is presented as standard scores. 
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Only at 12 months did each subgroup contain sufficient patients 
for meaningful comparison. Standard scores were calculated by 
dividing the differences between the median scores of each 
subgroup and those of the general population by the 
interquartile range of the general population?*". 


Results 


The 55 patients studied, 28 women and 27 men of median 
age 71 (range 41-86) years, reported a median symptom 
duration of 12 months (range 2 months to 30 years). The 
incidence of co-morbidity and predisposing factors 
according to reporting standards recommended by the 
ISCVS is shown in Table 1°. Previous ipsilateral 
interventions included 15 infrainguinal bypass procedures, 
three superficial femoral artery percutaneous transluminal 
angioplasties (PTAs) and five suprainguinal inflow 
procedures. Previous contralateral interventions included 
six infrainguinal bypass procedures, one superficial 
femoral artery PTA and four amputations. Nineteen 
patients had rest pain and 36 had tissue necrosis. 
Nineteen patients underwent a femoropopliteal (six above 
knee, 13 below knee) bypass graft, 33 a femorocrural (13 
anterior tibial, ten posterior tibial, ten peroneal) bypass 
graft and three a femorodorsalis pedis graft. Long 
saphenous vein (LSV) alone was used in 22 patients (five 
ia situ, 17 reversed grafts), a combination of LSV and arm 
vein in eight, externally supported polytetrafluoroethylene 
(PTFE) with vein cuff in 20, and composite PTFE and 
vein graft in five. 

The ten patients, seven men and three women, who 
declined to participate were significantly older than those 
in the study group (median age 75 (range 71-90) years) 
(P=0-01, Mann-Whitney U test), but were otherwise 
similar to the study group in terms of sex, co-morbidity, 
factors predisposing to peripheral vascular disease, 
severity of lower limb ischaemia, previous ipsilateral or 
contralateral interventions, and QOL before intervention. 
Cumulative graft patency was 82, 78, 76 and 64 per cent at 
1, 3, 6 and 12 months after surgery respectively’ (Table 2). 
Four of the 11 patients who had secondary amputation 
were completely wheelchair-dependent at 12 months. 

Infrainguinal arterial reconstruction significantly 
improved SF36-measured Physical Functioning, Pain, 
itality and Social Functioning scores (Fig. /). There were 
ne significant improvements in the SF36 domains of Role 
Physical, Genera! Health, Role Emotional or Mental 
Health following reconstruction. Subgroup analysis 
according to graft patency (Fig. 2) demonstrated that a 
patent graft results in an immediate improvement in 
Physical Functioning, Role Physical, Pain and Social 
Functioning, which are maintained for up to 12 months. A 
delayed improvement in Vitality was observed in patients 
with a patent graft at 6 and 12 months. The only QOL 
domains that improved following graft occlusion were 
Pain, Vitality and Social Functioning at 6 months. No 
significant improvements in Physical Functioning and 
Role Physical were detected at any of the follow-up 
assessments if graft occlusion had occurred (Fig. 2). Graft 
patency had no influence on General Health, Role 
Emotional or Mental Health dimensions. 

Subgroup QOL analysis based on graft patency and 
limb salvage at 12 months after intervention (Fig. 3) 
demonstrated that patients with a patent graft were the 
only subgroup to gain any benefit in the SF36 domains of 
Physical Functioniag and Role Physical, but did not quite 
attain the values of a matched normal population 








(standard score below zero). Patients with an occluded 
graft, irrespective of whether amputation was needed, had 
little or no change from pretreatment scores in these two 
domains at 12 months, with scores inferior to a matched 
population (standard score less than ~ 1). Patients with a 
patent graft and those who required secondary 
amputation had similar improvements in the domains of 


Table 1 Predisposing factors and co-morbidity 


No. of 
Condition patients 
i hs a a A cet 
Diabetes 
None 38 
Adult onset, drug controlled 8 
Adult onset, insulin controlled 8 
Juvenile onset i 
Hypertension 
None 35 
Controlled, one drug 10 
Controlled, two drugs 9 
Uncontrolled, more than two drugs i 
Smoking 
Never/ >> 10 years’ abstinence 17 
Abstinence < 10 years 12 
Abstinence < 1 year/< 20 per day 22 
> 20 per day 4 
Ischaemic heart disease 
Asymptomatic/normal ECG 27 
Remote MI 8 
Stable angina, atrial fibrillation, controlled CCF 19 
Unstable angina, symptomatic arrhythmia, poorly 1 
controlled CCF, recent MI 
Cerebrovascular disease 
Asymptomatic, no bruit 45 
Asymptomatic, with bruit 2 
Transient/temporary stroke 4 
Stroke with permanent deficit 4 
Hyperlipidaemia 
Normal blood lipids 43 
Mild increase, diet controlled 6 
Strict diet control 2 
Drug controlled 4 
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ECG, electrocardiogram; MI, myocardial infarction; CCF, 
congestive cardiac failure 


Table 2 Life table analysis of survival and graft patency 


Time after surgery (months) 





1 3 6 12 
sag ig a a a a Sa at tee 
No. of patent grafts 38 35 31 26 

Primary 32 29 25 22 
Primary assisted 5 4 3 3 
Secondary l 2 3 l 
Graft occlusions 9 11 12 17 
Limb salvaged i 3 3 6 
Secondary amputation 8 8 9 l1 
Not available for follow-up 8 9 12 12 
Died 5 5 7 7 
Lost/withdrawn 3 4 5 5 
Interval patency rate 0-82 0-95 0-97 0-83 
Cumulative patency rate (%) 82 78 76 64 
Standard error (%) 4-7 59 6-3 69 
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Fig. 2 Effect sizes for patent (A) and non-patent (©) grafts. *P < 0-01 versus pretreatment value (Mann-Whitney U test) 
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Fig. 3 Standard 5F36 scores before intervention (W) and 12 months following intervention according to outcome: patent graft (I); 
occluded graft —- leg not amputated (A); or occluded graft — leg amputated (©) 


Pain, Vitality, Mental Health and Social Functioning, with 
standard scores in the first three domains approaching 
those of a matched population. In several of the 
psychological domains (e.g. General Health, Vitality, Role 
Emotional and Mental Health) the standard scores for 
secondary amputees were superior to those in patients 
with a patent graft. Patients with a non-redeemable 
occluded graft who declined amputation, although few in 
number, seemed to return to the dismal QOL experienced 
before intervention, and demonstrated further 
deterioration in many of the psychological domains. This 
greup of patients had the lowest QOL score in virtually all 
of the SF36 domains, with scores falling way below those 
of a matched population (standard score less than — 1-5). 


Discussion 


A 12-month cumulative patency rate of 64 per cent 
concurs with previous studies, given that 27 per cent of 
procedures were secondary, sufficient LSV was available 
in only 40 per cent of patients and 65 per cent had tissue 
necrosis before surgery. A 1-year mortality rate and 
overall loss to follow-up, including these deaths, of 13 and 
22 per cent respectively matches other studies“, This 
relatively large loss remains a major problem when 
studying patients with CLI and is one of the weaknesses 
of this study. Frequent sequential assessments were done 
to try to avoid the omission of QOL data in potentially 
the sickest patients; however, these are the patients often 
lost to follow-up and the SF36 results are biased by their 
omission. 
fhe SF36 is the most appropriate generic health-related 
OGL assessment for use in patients with CLIS, Other 
studies have demonstrated QOL improvements with other 
instruments”, CLI has a profoundly detrimental effect 
on health-related QOL when compared with age-matched 
population norms*™® and other common clinical 
conditions encountered in the National Health Service”. 
This study demonstrated that successful reconstruction 
results in almost immediate QOL improvements. 
However, it can take time to recover fully from surgery, 
with patients with patent grafts demonstrating continuing 
improvements in several QOL domains (e.g. Physical 





Functioning) for up to 12 months following surgery. 
Significant improvements in some domains (e.g. Vitality) 
were not evident until 6 months after surgery. Early 
measurement of QOL is essential and patients should be 
encouraged to continue to attend for further follow-up. A 
patent graft has a profound, immediate and lasting impact 
on QOL which justifies the time and expense associated 
with these procedures and in the maintenance of graft 
patency. Although the number of patients with a non- 
salvageable failed graft is small, this study indicates that a 
secondary amputation results in severe and lasting 
limitations to physical activities despite relatively good 
rehabilitation rates, but improves pain and many of the 
psychological QOL domains. Potential explanations for 
the psychological benefits demonstrated in amputees at 
{2 months may include relief from the ongoing problems 
of recurrent limb ischaemia and the realization that the 
daunting problem of life as an amputee can be addressed 
and overcome. The severe QOL impairment in patients 
with a failed graft who do not accept amputation may be 
expected as they not only suffer recurrent CLI but have 
undergone major surgery in vain. 

This study supplies evidence to support an aggressive 
approach to surgical reconstruction in patients with CLI. 
Following surgery QOL improvements are observed as 
long as the graft remains patent. Secondary amputation 
following non-redeemable graft occlusion also seems to 
have some QOL benefits. 
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Background Selection of high-risk surgical patients for preoperative and perioperative admission to 
an intensive therapy unit (ITU) for enhancement of oxygen delivery may reduce postoperative 
morbidity and mortality rates. Limited resources may prevent admission of all suitable patients. 
This audit study examined whether it is possible to select patients most at risk and thus reduce 
surgical morbidity and mortality rates when ITU services are limited. 

Methods This was a retrospective audit comparing the actual outcomes of complications and death 
with predicted outcomes using the POSSUM socre (Physiological and Operative Severity Score for 
the enUmeration of Mortality and morbidity) for 101 general surgical and vascular patients who 
would have fulfilled previously suggested criteria for preoperative admission to the ITU. Main 
outcome measures were the number of preoperative ITU admission criteria, American Society of 
Anesthesiologists (ASA) and POSSUM scores, preoperative oxygen delivery values, intravenous 
fluid therapy, length of ITU stay, length of hospital stay, postoperative complications and 28-day 


mortality. 


Results Medical staff allocated patients appropriately. There was a lower mortality rate than 
predicted from individual POSSUM scores. Patients who were admitted to the ITU before 
operation had the highest ASA scores, admission criteria and POSSUM scores; they also had 
significantly lower mortality and morbidity rates than predicted by the POSSUM scoring system. 

Conclusion Patients with the greatest reduction in mortality and morbidity rates were admitted to the 
ITU before operation and had cardiovascular physiology ‘optimized’ before surgery. 
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therapy may reduce 
mortality in patients at high perioperative risk’*. In 1992 
this institution introduced a goal-directed protocol for 
perioperative enhancement of oxygen delivery for patients 
at high risk of complications and death after various 
surgical procedures. This followed a randomized prospec- 
tive study’ that had shown a clear benefit of perioperative 
enhancement of oxygen delivery of patients to the indices 
suggested by Shoemaker ef al’. The protocol required 
admission of all patients expected to be at high postopera- 
tive risk to the intensive therapy unit (ITU) before 
operation (Table 1). In the ITU these patients had cardio- 
vascular physiology enhanced by means of specific treat- 
ment guidelines suggested by Shoemaker et al.’ and Boyd 
et al’. When the defined treatment goals had been 
achieved, the patients went to theatre for surgery, 
returning to the ITU afterwards. 

A retrospective study of a 3-month period was 
conducted, 2 years after the introduction of goal-oriented 
perioperative enhancement. Owing to lack of ITU beds 
not all the patients who fulfilled one or more of the 
criteria for preoperative ITU admission were able to be 
treated in this fashion. 

The purpose of this study was to answer the following 
three questions. Were medical staff selecting the most 
appropriate patients for the limited ITU facilities? When 
patients had been selected for perioperative oxygen 
enhancement, were they being treated appropriately and 
correctly? Does ITU management improve the outcome 
measures of morbidity and mortality in these patients 
when compared with a previously documented and 
established database of similarly il patients? 
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Patients and methods 


Hospital theatre records were reviewed and a list was compile: 
of all general surgical and vascular patients who had had a 
operation lasting longer than 90 min or who were over 70 year 


winter period from December to February. All patient note® 


perioperative enhancement of oxygen delivery (Table 1). If the 


Table 1 Shoemaker—Boyd entry criteria” 





Any patient whose operation is planned to exceed 90 min and 
who has one or more of the following: 


| Previous severe cardiorespiratory illness with current reduced 

cardiorespiratory reserve (e.g. acute myocardial infarction, 

chronic obstructive pulmonary disease, cerebrovascular 

accident) 

Respiratory failure (Po, less than 6 kPa or Fio, greater than 

0-4 or currently requiring mechanical ventilation) 

Shock (mean arterial pressure less than 60 mmHg, central 

venous pressure lower than 15 mmHg, urine output less than 

20 mi ht, cold and clammy) 

4 Acute abdominal catastrophe with haemodynamic instability 

5 Massive blood loss (more than 8 units) 

6 Age over 70 years and evidence of significantly reduced 
physiological reserve in one or more organs 

7 Acute renal failure (urea greater than 20 mmol 1}, creatinine 
greater than 260 mmol 1+) of sudden recent onset 

8 Planned extensive ablative surgery for carcinoma (e.g. 
gastrectomy, oesophagectomy) 

9 Late-stage vascular disease associated with aortic disease 


Ko 


tad 





*Criteria suggesting that a patient may benefit from admission to 
an intensive therapy unit before operation for cardiovascular 
augmentation and pharmacological enhancement of physiology 
to achieve a tissue oxygen delivery of at least 600 ml min“! m`? 
body surface area before surgery'’. P,o,, arterial partial pressure 
of oxygen: Fion fraction of inspired oxygen 
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did, they were included in the audit. The outcome of these 
patients following operation was analysed retrospectively. Actual 
outcome was compared against predicted outcome using a 
surgical scoring system to evaluate the severity of illness for 
individual patients and to compare the outcome of individual 
patients against an established database of similar patients in 
other hospitals in the UK. This scoring system, the Physiological 
and Operative Severity Score for the enUmeration of Mortality 
and morbidity (POSSUM), devised by Copeland et a/.°, has been 
well evaluated for surgical audit and allows a predicted morbidity 
and mortality risk to be calculated for each patient. POSSUM 
has been used for general and vascular surgery audit’! It has 
been shown to give a better prediction of outcome for surgical 
patients than Acute Physiology And Chronic Health Evaluation 
(APACHE) H? {a scoring system for recording both acute 
physiological status and chronic health changes in the first 24 h 
after admission to. an ITU). 

Patients who fulfilled the criteria were separated into three 
groups based on the time of admission to the ITU: (1) no 
admission to the ITU, (2) admission to the ITU after operation, 
and (3) admission to the ITU before operation. The following 
data were collected: type of operation carried out, age, weight, 
all perioperative indices of cardiovascular performance, 
perioperative fluids, postoperative complications or death within 
28 days of operation, length of ITU stay, duration of hospital 
stay, and American Society of Anesthesiologists (ASA) and 
POSSUM scores. 

The ASA score” is a five-point assessment of preoperative 
physical status devised to classify patients into grades according 
to their preoperative general medical condition. POSSUM takes 
into account the following patient-derived data: age, cardiac 
signs, chest radiograph, respiratory history, blood pressure, heart 
rate, Glasgow Coma Score, haemoglobin level, white cell count, 
plasma urea, sodium and potassium concentrations, and the 
electrocardiogram. Each item in the score is graded and the 
patient is awarded 1, 2, 4 or 8 points for increasing derangement. 
The minimum score is 12 and the maximum 120. Scoring is 
carried out immediately before operation but after resuscitation 
has taken place, thus avoiding the complication of lead-time 
bias", Included in POSSUM is the Operative Severity Score 
(OSS), which is taken after (and is dependent on) the surgical 
procedure performed’. Using POSSUM it is possible to predict 
morbidity and mortality risk for a particular patient based on the 
outcome of similar patients in the POSSUM database. Prediction 
of morbidity and mortality was made for the patients in this 
audit and compared against actual outcome. 

Furthermore, to attempt to identify whether there were 
specific groups of patients who might be either at risk from 
treatment or potentially able to benefit from it, three groups 
were subdivided into patients with a predicted morbidity or 
mortality rate of 50 per cent or less (‘low risk’) and those with a 
predicted morbidity or mortality rate of 51 per cent or more 
(‘high risk’). 

Patients admitted to the ITU before operation were treated 
according to established protocols based on a previous study! of 
perioperative oxygen enhancement. Initial treatment involved 
supplemental oxygen (where appropriate), intravenous fluids 
and/or intravenous blood products if required. The immediate 
aims were to achieve arterial oxygen saturation of over 94 per 
cent, pulmonary: arterial occlusion pressure of between 12 and 
14 mmHg, haemoglobin concentration greater than 12 ¢ dl-', 
mean arterial pressure of 80-110 mmHg and urine output of 
over 05 mi kg“! h. After this initial treatment the cardiac index 
was measured and oxygen delivery index (DO.I) was calculated. 
If this was less than 600 ml min“! m~? body surface area, an 
intravenous inotrope or vasodilator was commenced. The dose 
was doubled every 30 min until a DO.I of 600 ml min”! m~? was 
achieved or side-effects were noted. The endpoint of a DO,I of 
600 ml min“! m`? for inotrope and/or vasodilator therapy was 
chosen because this was the median value noted for survivors by 
Bland et al? | 

Postoperative complications were recorded retrospectively and 
were defined as in Boyd et al.' by specific diagnostic criteria. 
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Statistical analysis 


Data are presented as mean(s.e.m.) or median, and were 
compared with a paired ¢ test, the Mann-Whitney U test or => 
Fisher’s exact test as appropriate using the GraphPad Prism _ 
(v2.0) program for Apple Macintosh (GraphPad Software, San >- 
Diego, California, USA). A significant difference was assumed if © 


P<(-05. 


Results - 
In all, 129 patients’ notes were reviewed. Of these, 28 


patients did not fulfil the criteria required for preopera- < 
tive admission to the ITU and their notes were not = 


studied further. Some 101 patients fulfilled the entry 
criteria for perioperative intensive care and goal-oriented 
haemodynamic therapy. Of these, 40 (40 per cent) went to 
the ITU before operation, 31 (31 per cent) went to the 
ITU after operation, and 30 (30 per cent) did not go the 


ITU at all. The case mix for all three groups was two- Os 
thirds general surgical and one-third vascular surgery, 
The age of the patients was similar in all three groups = 


(Table 2). 


It can be seen that the number of Shoemaker—Boyd go 


criteria’ used for entry to this study increased between 


the three groups. Patients not admitted to the ITU had 
the lowest mean number of criteria, and those with the 
greatest mean number were admitted to the ITU before > | 
operation. Patients who were admitted to the ITU after 


Table 2 Numbers of patients, admission criteria, physiological 
and operative scores and emergency cases, grouped by timing of 
admission to the intensive therapy unit | 





ITU before 





ITU after 
No ITU operation operation 

No. of patients 30 31 40 
Mean(s.e.m.) age 

(years) 716(29)  693(2-9) 72°2(1-9) 
No. of admission criteria 

Median ] a f 

25th percentile | i z 

75th percentile 2 pi 3 

Range 1-3 1-3 1-3 
ASA score 

Median 3 3% 4+ 

25th percentile 2 2 3 

75th percentile 3 3 4 

Range 2-4 1-4 2-4 
POSSUM 

Median 2 26#§ 367 

25th percentile 19 20 29 

75th percentile 36 40 51 

Range 15-36 12-40 13-51 
OSS 

Median 14 181 18** 

25th percentile i] 15 15 

75th percentile 16 23 22 

Range 8~25 8-28 12-29 
Emergency operation 13 15 29 





ITU, intensive therapy unit; ASA, American Society of 
Anesthesiologists; POSSUM, Physiological and Operative 
Severity Score for the enUmeration of Mortality and morbidity; 
OSS, Operative Severity Score. *P=O0011, 4¢P=0-0019, 
#P=00015 (ITU after versus ITU before operation); 
TP < 0-0001, **P<0-0005 (ITU before operation versus no ITU); 
§P=0-027, IP=0-001 (ITU after operation versus no ITU) 
(Mann-Whitney U test) 
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operation had an intermediate number of criteria. Like- 
wise, there was an increase in ASA and POSSUM scores 
between patients not going to the ITU before operation 
‘Table 2). These differences were significant. However, 
there was no significant difference in OSS (representing 
the complexity of the operation) between groups going to 
the ITU, although the group of patients who did not go to 
the ITU had less complex operations as scored by the 
OSS. The proportion of cases admitted as emergencies 
was highest in the group that went to the ITU before 
operation. 

Table 3 shows duration of ITU and hospital stay as 
well as the volume of intravenous fluid given before 
operation and that given during the 24 h from the start of 
operation. Median duration of ITU stay was nearly twice 
as long in those who were admitted to the ITU before 
operation compared with those who were admitted only 
ence the operation had been performed. However, it can 
be seen from the range of ITU stay that postoperative 
stay was very variable. Although the time spent in the 
ITU includes time before operation, it does not include 
operating time. However, it is difficult to determine the 
actual time taken for preoperative enhancement because 
some elective patients were admitted the evening before 
aperation and remained in the ITU overnight even though 
physiological cardiovascular enhancement may have taken 
place several hours earlier. In view of this and the very 
wide range of ITU stay it was not deemed appropriate to 
apply any form of statistical testing to the data on ITU 
stay. After operation, the length of hospital stay did not 
aliter significantly between the groups. Patients with 
prolonged postoperative hospital stay were confined to 


Table 3 Numbers of patients, duration of intensive care and 
hespital stay, intravenous fluid therapy, complications and 28-day 
pestoperative mortality, grouped by timing of admission to the 
intensive therapy unit 











ITU after ITU before 
No ITU operation operation 

No. of patients 30 31 40 
TFU stay (h) 

Median Q) 26 48 

25th percentile 0 24 39 

75th percentile 0 52 96 

Range 0 1-336 12-1224 
Hospital stay (days) 

Median 17 21 19 

25th percentile 12 li i4 

78th percentile 33 28 4] 

Range 2-49 1-121 2—97 
Preop. intravenous 

fluid (ml) 

Median 0 900 1075 

25th percentile 0 Q 562 

75th percentile 1000 2000 1500 

Range 0-4500 0-6000 0-6825 
24-h periop. intra- 

venous fluid (ml) 

Median 4800 7650 4650 

25th percentile 3950 5763 3225 

75th percentile 6150 10640 6300 

Range 1600-7100 2900-22400 2200-17700 
Postoperative 

complications 13 26 28 
Mortality at 28 days 2 7 2 





ITU, intensive therapy unit 


the two groups admitted to the ITU either before or after 
operation. 

Preoperative fluid management also differed between 
the groups, with the group that went to ITU before 
operation receiving most. Both other groups received 
intravenous fluids before operation, those going to the 
ITU after surgery receiving the greatest amount. How- 
ever, it can be seen that intravenous fluid given to all 
three groups in the perioperative 24h was similar, with 
patients going to the ITU after operation receiving slightly 
more than those in the other two groups. Despite the 
large amount of intravenous fluid administered during this 
perioperative phase (more than 20 litres in some cases) 
there was no recorded case of cardiac failure or pulmon- 
ary oedema as a consequence of intravenous fluid over- 
load. It should be noted that all patients who were 
admitted to the ITU (both before and after operation) 
had intravascular fluid status monitored with a pulmonary 
artery flotation catheter. 

The OSS for the two groups of patients admitted to the 
ITU was similar. The numbers of recorded complications 
rose in parallel with the numbers of admission criteria, 
ASA and POSSUM scores. Patients who were not admitted 
to the ITU had a lower number of complications, with 
only 13 of 30 being recorded as having defined postopera- 
tive complications, than the sicker patients with the higher 
POSSUM scores who went to the ITU both before and 
after operation. Patients who were admitted to the ITU 
after surgery had the largest number of complications (26 
of 31 patients) despite being significantly fitter physiologi- 
cally before operation than those who went to the ITU 
before operation. 

Mortality at 28days after operation reflects the 
increasing illness and operative complexity of the three 
groups: only two of 30 patients who did not go to the ITU 
had died, compared with seven of 31, of those who went 
to the ITU after operation and 12 of 40 who went to the 
ITU before operation. 

Using POSSUM and OSS for these patients, a com- 
parison could be made between the three groups for 
predicted and actual 28-day mortality and morbidity rates. 
The POSSUM-predicted mortality rate was 19 per cent 
for patients who did not go to the ITU, 37 per cent for 
those who went to the ITU after operation and 57 per 
cent for those who went to the ITU before operation. The 
actual mortality rates were consistently lower (Table 4). In 
the group who went to the ITU before operation the 


Table 4 Actual and predicted 28-day mortality and morbidity 
rates grouped by timing of admission to the intensive care unit 








ITU after ITU before 
No [TU operation operation 
(n = 30) (n = 31) (n = 40) 
Mortality rate (“) 
Actual* 7 23 304 
Predicted 19 37 a7 
Morbidity rate (“) 
Actualt 67 84 70$ 
Predicted 58 75 90 





*Actual no. of patients alive at 28 days was 28, 24 and 28 
respectively for no intensive therapy unit (ITU) admission, ITU 
after operation and ITU before operation; tactual no. of patients 
with postoperative complications was 20, 26 and 28 respectively. 
+P=(-024, §P=0-048 (actual versus predicted value, Fisher's 
exact test) 
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reduction in mortality rate from that predicted was 
significant (P = 0-024). 

Similarly the complication rate seen in the patients 
admitted to the ITU before operation was lower than that 
expected (72 versus 90 per cent, P= 0-048). However, for 
patients admitted to the ITU after operation or not 
admitted to the ITU at all, there was a slightly higher 
complication rate than that predicted (Table 4). 

To determine which patients obtained benefit from the 
ITU each of the three groups was divided into two 
subgroups, ‘high’ and ‘low’ risk, based on the POSSUM- 
predicted outcome. In the high risk groups (51-100 per 
cent predicted risk) there was a significant reduction in 
mortality rate in patients who were admitted to the ITU 
before operation (Table 5). The POSSUM-predicted 
mortality rate for this group was 77 per cent but the 
actual mortality rate was only 32 per cent. In the groups 
predicted to have a greater than 50 per cent likelihood of 
postoperative complications, only patients admitted to the 
ITU before operation had fewer complications than 
predicted. f 

In the subgroups designated as at ‘low risk’ (i.e. less 
than 50 per cent risk of death or complications) there was 
no. significant difference between predicted and actual 
outcome. The predicted mortality rate in the low-risk 
patients having preoperative care was 28 per cent, but 
four of 15 (27 per cent) patients actually died. 







Table 6 shows the features of 40 patients who were 
admitted to ITU before operation, These patients have _ 
been divided into two groups depending on whether or 
not they achieved the target of tissue oxygen delivery of © 
equal to or greater than 600 ml kg~! mg~? body surface 
area. =- 
Fourteen patients achieved a tissue oxygen delivery of 
equal to or greater than 600 ml kg~'m~? body surface: 
area before being transferred to the operating theatre. 
The other 26 patients did not achieve this goal. These _ 
latter patients had a slightly higher POSSUM but slightly _ 
lower OSS. The group of patients who did not achieve a 
DO,I greater than 600 mlkg-'m~? were older and 
included a slightly greater proportion of emergency = 
patients. In effect this group was older and more frail, 
with less cardiovascular and respiratory reserve. ko 

Both groups of patients had a resting DO,I of less than 
600 ml kg"! m~? and in both there was an increased DO 
before operation. Neither group showed any significant 
increase in heart rate before operation and the median 
volume of intravenous fluid given to both groups before _ 
surgery was similar. The postoperative ITU stay of the —— 
two groups was the same but there was a large range. 
Postoperative hospital stay was shorter in patients who did 
not achieve a DO,I greater than 600 mi kg m~ but the- 
range in both groups was very wide. The postoperative 
complication rate in the two groups was similar at 64 and © 



















Table 5 Predicted and actual mortality and complication rates in high-risk patients* 


No ITU 





Actual mortality ` 
POSSUM-predicted mortality 
Actual complications 

POSSUM-predicted morbidity 


0 of 2 (0) 

1-2 of 2 (60) 
13 of 14 (93) 
10-2 of 14 (73) 





*Predicted risk of complication or death greater than 
| Pp B 


test} 





ITU after operation ITU before operation ` 


4 of 10 (40) 8 of 25 (32)+ 
7:5 of 10 (75) 19-2 of 25 (77) 
22 of 23 (96) 27 of 39 (69) 

19-8 of 23 (86) 36-5 of 39 (94) 


| 50 per cent. ITU, intensive therapy unit; POSSUM, Physiological and Operative g : 
Severity Score for the enUmeration of Mortality and morbidity. +P = 0-0041, £P = 0-0063 (actual versus predicted value, Fisher’s exact | 


Table 6 Data for 40 patients admitted to the intensive therapy unit before operation, divided into subgroups based on whether target 


tissue oxygen delivery was achieved before operation and general anaesthesia 


No. of patients: 
Median (range) no. of admission criteria 

Median (range) ASA score 

Median (range) POSSUM 

Median (range) OSS 

No. of emergency patients* 

Mean(s.e.m.) (range) (years) 

Mean(s.e.m.) (range) admission DO,I (ml min’ m-?) 
Mean(s.e.m.} best DO,[ (ml min“! m`’) 

Mean change in heart rate (beats per min) 

Median (range) preop. intravenous fluid (ml) 
Median (range) 24-h periop. fluid (ml) 

Median (range) ITU stay (h) 

Median (range) hospital stay (days) 

Observed complications* (%) 

Predicted complication rate (%) 

Observed death before 28 days* (% 

Predicted mortality rate (%) 


Achieved DO.I of 


Failed to achieve DOJ of ~ 
> 600 mi min`’ m`? T 


> 600 m! min` m`? 


et TT tC tt tte aanne aaan naO ONOS — . es 


14 (35) 26 (65) 

2 (1-3) 2 (1-3) 

4 (2-4) 4 (2-4 
31-5 (13-58) 37 (17-51) 
19-5 (10-33) 18 (8-26) 

8 (57) 20 (77) 


68-5(4-4) (29-86) 
455(40-4) (272-656) 


639(9-4) 447-3(19-6) 
88 up to 91 88 up to 92 
1025 (0-6825) 1150 (100-4600) 


5600 (2750-10700) 
48 (24-600) 
27 (3-97) 


4175 (2200-17700) 
48 (12-1224) 


9 (64) 17 (65) 
93 89 

3 (21) 9 (35) 
59 55 


*Values in parentheses are percentages. ASA, American Society of Anesthesiologists; POSSUM, Physiological and Operative Severity 
Score for the enUmeration of Mortality and morbidity; OSS, Operative Severity Score 
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65 per cent for those who acheived or failed to achieve 
the target DO.I respectively, and was lower, although not 
significantly so, than the POSSUM-predicted morbidity 
rate of 93 and 89 per cent respectively. 

The mortality rate for both groups was lower than the 
POSSUM-predicted mortality rate. Although the mortal- 
ity rate was more than halved in one group and nearly 
halved in the other from that predicted, this improvement 
was not statistically significant. 


Discussion 


A policy of perioperative enhancement of oxygen delivery 
was introduced in 1992 for surgical patients at high risk of 
significant postoperative morbidity and mortality. This 
uncommon but aggressive perioperative multidisciplinary 
policy was introduced following a study carried out at this 
hospital which had shown a 75 per cent reduction in 
mortality rate and a halving of the mean number of 
complications per patient’. 

As a result of an excess of emergency admissions over 
available ITU beds during the winter of 1994-1995 it was 
impossible to adhere to the previous policy of admitting 
to the ITU before operation all patients who fulfilled the 
criteria for perioperative enhancement of oxygen delivery. 
Consequently it was possible to conduct a retrospective 
audit to compare outcome for patients on the general 
surgical ward versus two types of ITU care. This study 
examined whether this forced rationing affected outcome 
while still allocating the greater proportion of resources to 
the most il. 

Shoemaker et al.’ in 1988 showed that patients 
requiring major surgery and who also had pre-existing 
physiological impairment of one or more major organ 
systems were at major risk of perioperative complications 
and death. They also suggested that if this group of 
patients had cardiovascular and respiratory physiology 
deliberately enhanced above the median values of known 
survivors to achieve tissue oxygen delivery of 600 ml min”! 
m`?, then complication and mortality rates could be reduced. 
This work was subsequently confirmed in patients with 
hip fractures’, peripheral vascular surgery", severe 
trauma’, and general and vascular surgery’. More recently, 
however, a number of studies has suggested that this 
ageressive form of intervention is of dubious value=, 
The common feature of these later studies is that 
enhancement of cardiovascular physiology was applied 
after the patient had developed complications and was 
already showing signs of early organ failure. Bone ef al.” 
studied patients only after they had already developed 
respiratory failure and adult respiratory distress syndrome. 
Hayes et al. studied patients who were critically ill in the 
ITU. Many of their patients were medical patients who 
had not had any form of surgery. Gattinoni et al.” studied 
patients who had already failed to respond to conven- 
tional ITU therapy for at least 24h before entry to the 
study. It would appear that this technique is of greatest 
benefit if instituted before surgery and maintained 
throughout the procedure and into the immediate 
postoperative period. 

This audit sought to determine whether the therapy 
could be selectively and appropriately applied to a 
high-risk group of patients at a time when resources 
were limited. Could junior resident surgical, ITU and 
anaesthesia staff selectively ration resources? Results 
show that patients who fulfilled the criteria for entry but 





did not come to intensive care had a lower number of 
criteria and lower POSSUM and ASA scores. Using three 
different methods (Shoemaker criteria, ASA score or 
POSSUM) of assessing the patients for ITU or non-ITU 
treatment, the medical staff were selecting patients for 
preoperative or postoperative ITU care, or indeed no 
ITU care, very appropriately. It is impossible to ascertain 
retrospectively whether the selection of patients for 
treatment was based on scientific method (i.e. use of one 
of the three scores), whether they simply allocated the 
patients to the three different treatment groups according 
to their clinical impression of the severity of illness, or 
whether allocation depended merely on the availability of 
ITU beds. However, the allocation of resources seems to 
have been appropriate. 

In answer to the second question of whether patients 
admitted to the ITU before operation were treated 
according to the protocol, only 14 of 40 patients achieved 
tissue oxygen delivery as high as that suggested by 
Shoemaker et al’. However, despite not achieving the 
aims of the goal-oriented therapy, outcome was improved 
when these patients were compared with a previously 
documented database of similar patients treated in other 
hospitals. 

Outcome was better than would have been predicted 
from the POSSUM score in patients who were admitted 
to the ITU before operation and subjected to physiol- 
ogical enhancement of cardiovascular and respiratory 
systems. It could reasonably be argued that this improve- 
ment was merely the product of the increased experi- 
enced, expertise and resources available to patients being 
treated in a teaching hospital. However, if this were the 
case, an improvement would have been expected in all 
patient treatment groups; this did not occur. The POS- 
SUM database represents the outcome after surgery at a 
number of other hospitals in the UK, both teaching and 
district general hospitals. It seems that patients who went 
to the ITU before operation gained some advantage 
compared with a large reference series from a range of 
general and teaching hospitals. 

Despite the improved outcome in patients admitted to 
the ITU before operation, treatment protocol goals were 
not achieved in 65 per cent of those sent to the ITU 
before operation. This may explain why the results 
obtained were not as good as those seen in the original 
controlled clinical study'. It was clear from the patient 
notes that one of the major reasons for not achieving the 
target of tissue oxygen delivery was impatience amongst 
medical and theatre staff, particularly surgical staff, to 
proceed to operation. This reaction is understandable, but 
the purpose of audit is to identify areas of practice where 
outcome may be improved. This audit suggests that ITU 
staff should be more vigorous in defence of their position 
in not letting patients go to theatre before they are prop- 
erly prepared. However, this shift must not encourage 
delay in taking patients to theatre where further delay 
would be life threatening. Such decisions represent a 
difficult balance and should be taken in consultation with 
senior ITU, anaesthetic and surgical staff. 

It would seem from this study that the preoperative 
physiological state of the patient is the most important 
factor determining outcome following major surgery. The 
three recorded indices of reduced physiological reserve — 
ASA status, POSSUM and number of Shoemaker criteria 
— were significantly different between the three groups 
of patients but OSS was almost the same. The less ill 
patients were being subjected to the same sort of opera- 
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tive interventidn but their morbidity and mortality rates 
were considerably lower. Furthermore, although the OSS 
for groups of p patients admitted to the ITU either before 
or after operation was similar, the POSSUM and ASA 
score were both higher in the group admitted to the ITU 
before operation; despite this, patients admitted to the 
ITU before operation had fewer postoperative complica- 
tions. 

Artificially dividing the three groups into ‘high’ and 
‘low’ risk groups has possibly identified patients who may 
benefit most from this sort of multidisciplinary aggressive 
approach to surgery. The biggest improvement in both 
mortality and complication rates was in patients with the 
highest prediction of postoperative problems and who 
were admitted to the ITU before operation. The report of 
the National Confidential Enquiry into Perioperative 
Deaths” suggested that a common cause of postoperative 
death was overvigorous use of intravenous fluids causing 
heart failure and death. This audit does not support this 
view, It can be seen that some patients received as much 
as 22 litres of intravenous fluids over the 24 h surrounding 
the operation. Despite this, no patient developed heart 
failure due to. fluid overload during the perioperative 
period. The authors consider that this may be due to 
careful monitoring of the cardiovascular status of patients 
and enthusiasm for the use of pulmonary artery catheters 
to achieve this. 

This study has shown that it is possible to select 
patients who most require ITU care. It is clear that not all 
patients who fulfil the Shoemaker—Boyd criteria need 
intensive care before operation. Following this audit, the 
authors have changed the criteria for patients who require 
preoperative ITU ‘optimization’. They now suggest that 
the criterion for preoperative admission and perioperative 
enhancement should be ‘a patient whose operation is 
planned to exceed 90 min and who has two or more of the 
criteria shown in Table I. 
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Backgreund Restoring intestinal continuity in the presence of radiation-induced rectal lesions and 
following low colorectal anastomotic complications or low Hartmann’s procedure may be fraught 
with difficulties. Soave’s procedure avoids potentially hazardous perirectal dissection. This study 
examined the morbidity and mortality as well as functional results. 

Methods Between January 1978 and July 1994 30 consecutive patients underwent Soave’s operation 
as a final attempt to restore coloanal continuity. The pathology was radiation-induced lesions in 15 
patients, low colorectal anastomotic complications in nine and low Hartmann’s reconstruction in 


SIX. 


Results Mean length of follow-up was 4-2 (range 1-16) years. There was no operative mortality. Early 
complications included one patient with postoperative haemorrhage, one with small bowel 
obstruction and four with pelvic or perineal sepsis. Late complications included four incisional 
hernias, three anastomotic strictures which were treated by dilatation, and one recurrent ischaemic 
colitis. Continence was normal in 19 of 23 evaluable patients. 

Conclusion Soave’s procedure obviates the need for extensive pelvic dissection, providing good 
technical and functional results in both the long and short term. 


In certain rectal conditions such as radiation-induced 
lesions, stenosis with or without fistula following the dis- 
ruption of a low colorectal anastomosis and reversal of a 
low Hartmann’s procedure, there may be retraction of the 
pelvic tissues and abundant pelvic fibrosis. Rectal dis- 
section under these conditions may be hazardous and 
even dangerous; risks include haemorrhage and injury to 
the pelvic nerves and neighbouring organs such as the 
vagina, ureters and iliac vessels. Under these circum- 
stances, Soave’s operation, which consists of a transrectal 
coloanal sleeve anastomosis without the need for 
perirectal dissection, may provide the final opportunity to 
restore continuity, the alternative being definitive 
colostomy. 

Soave’s operation was originally described in 1964 for 
the treatment of Hirschsprung’s disease' and is still used 
by a few authors for this indication*’. In 1972, Parks des- 
cribed a similar operation for the treatment of benign 
rectal conditions in adults’, and some surgeons advocate 
this operation in severely constipated young patients to 
avoid pelvic nerve injury*”. 

This study exarnined the technical and functional results 
of Soave’s operation for patients with iatrogenically in- 
duced rectal lesions in whom colostomy was being con- 
sidered or had already been constructed. 


Fatients and methods 


Thirty consecutive patients underwent Soave’s operation between 
January 1978 and July 1994 for the following rectal conditions: 
radiation-induced lesions (7 = 15), low colorectal anastomotic 
complications (7 = 9) and low Hartmann’s reconstruction (7 = 6). 
Case records for all patients were reviewed retrospectively. In 
addition 25 patients were interviewed in late 1995. 
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There were ten men and 20 women of mean age 54 (range 
23-82) years. Twenty-eight patients had had one or more pre- 
vious rectal resections and 15 had had a previous colectomy. 
Twenty-one patients had a history of pelvic sepsis, of whom 18 
had a rectal fistula at the time of surgery, and 24 already had a 
colostomy. Twenty-eight patients had severe pelvic fibrosis. The 
mean time interval from complication to Soave’s procedure was 
19 (range 1-79) months. Where the initial diagnosis had been 
malignancy, the procedure was performed only after examination 
and investigations had proved there was no pelvic recurrence. All 
patients had a digital rectal examination and a contrast enema to 
provide information about rectal stump length and distensibility, 
and to demonstrate the presence of a stricture or fistula. 


Operative technique 


Surgery was performed in the Lloyd-Davies position. The left 
colon was completely mobilized after division of the inferior 
mesenteric artery at its origin and division of the inferior mesen- 
teric vein at the inferior border of the pancreas. This latter 
manoeuvre is important to allow complete mobilization of the 
left colon into the pelvis. The left colon was then transected 
using a stapler at a suitable healthy and well vascularized site. To 
ensure that there was sufficient colon to reach the anal verge, the 
length of the remaining colon was shown to extend at least 3 cm 
below the pubic symphysis. In five patients the left colon was 
absent, too short or devascularized due to insufficiency of 
Riolan’s arcade. In these patients the transverse colon was 
brought down transmesenterically (two cases) or the inverted 
right colon was used (three). Suprarectal dissection was neces- 
sary to clear adherent small bowel or omentum. 

The rectal stump was identified either by following the colon 
down to the complicated colorectal anastomosis or by using 
Hegar bougies passed transanally in the patients with a short 
Hartmann’s stump. At that level, the rectal stump was often 
fibrotic and stuck to the sacrum or vagina. Rectovaginal fistulas 
were ignored and left in situ. In the presence of a rectovesical 
fistula, the bladder was either sutured externally or repaired 
from within the lumen. To preserve neighbouring pelvic struc- 
tures, perirectal dissection was not attempted. The rectal stump 
was incised transversely over a bougie and rectal mucosectomy 
was started and conducted downwards as low as possible after 
submucosal infiltration with 1:50 000 saline~adrenaline solution. 
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The mucosectomy was then completed via a perineal approach 
from the dentate line upwards. The mucosal sleeve length was 
recorded in 24 operation notes, the mean length being 6-2 (range 
3-12) cm. The rectal muscular sleeve left in place had to allow 
the passage of three fingers. If this was not possible, a vertical 
incision was made through the posterior rectal wall and long 
scissors were forced open in the upper rectum to stretch the 
pelvic fibrosis. Once the space within the rectal muscular sleeve 
was considered large enough, the stapled colon was delivered 
through this sleeve to the anus using triangular forceps. The 
opening of any previously ignored rectovaginal fistula was 
thereby obliterated by the new colon and allowed to heal spon- 
taneously. ; 

Four 4-0 reabsorbable sutures were placed at 12, 3, 6 and 9 
o'clock to fix the colon in place and to avoid any tension on the 
anastomosis. The colon was transected at the level of the dentate 
line and a handsewn straight coloanal anastomosis was 
performed using 4-0 reabsorbable sutures and protected by a 
temporary loop ileostomy. The anastomosis was drained trans- 
anally for 48h and two pelvic suction drains left in place for 
3-6 days after surgery. The ileostomy was closed 6-8 weeks later, 
once clinical and radiological assessment of the anastomosis had 
been made. Patients were reviewed systematically at 1, 3, 6 and 
12 months and then annually. 


Results 


Mortality and early morbidity 


There was no perioperative mortality. Early surgical 
complications occurred in eight patients. One patient had 
postoperative pelvic bleeding requiring relaparotomy for 
haemostasis. One patient had a small bowel volvulus also 
requiring relaparotomy. Another developed a pelvic 
abscess which was drained transanastomotically under 
general anaesthesia. 

Of the 18 patients who presented with fistulas, two 
developed recurrent rectovesical fistulas; one was success- 
fully managed conservatively by transanal irrigation and a 
strict low-residue diet and the other required colectomy 
and repeat anastomosis. A third patient developed a 
recurrent rectovaginal fistula, which healed after 
reconstruction of a defunctioning colostomy. 

One patient had a wound abscess after ileostomy 
closure. No patient complained of urinary retention or 
sexual difficulties. Medical complications included pul- 
monary embolism in one patient and urinary tract 
infection in three. 


Long-term outcome 


Two patients were lost to follow-up, at 2 months and 
3 years. Three patients died from intercurrent disease at 
3, 4 and 5 years, and one patient died from local recur- 
rence and liver metastases at 3 years. Seven of the 28 
patients who were followed developed eight late compli- 
cations. Four patients developed incisional hernias, three 
at the ileostomy site and one along the laparotomy 
wound. Anastomotic strictures occurred in three patients 
who were all successfully treated by dilatation. One 
patient, who had had a Hartmann procedure for acute 
ischaemic colitis, developed ischaemic lesions within the 
transplanted colon 3 years after the Soave operation. This 
was treated conservatively and the patient did not require 
further surgery. Two patients who initially had cancer 
developed a second adenocarcinoma within the remaining 
colon, at 7 and 8 years. 


Table 1 Symptoms at the end of follow-up in 23 patients 





Symptom No. of patients ` 
Continence 
Normal 
Incontinence to flatus 
Incontinence to stools 
Bowel frequency per day 
1~3 
4—6 
7-9 
Good discrimination between stool and flatus 
Urgency 
Fragmentation of stool 
Abdominal pain 
Perineal pain or straining 
Enema use 
Diet 
Subjective appreciation 
Very well 
Well 
Poor 
Very poor 
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Functional clinical results 


Mean follow-up was 42 (range 1-16) years. Two patients — 
of the 25 interviewed were still waiting for ileostomy 
closure; therefore function results were available for 23 


patients (Table 1). In all but three patients, a clear ` 
Improvement was demonstrable during the first post- 


operative year. At the end of follow-up, continence was 
abnormal in four patients. Poor results for continence did 
not appear to be related to age or pathology: the mean 


age of the four incontinent patients was 44 (range 
37-59) years and initial pathology was a radiation-induced 
lesion in two, a colorectal complication in one and 


Hartmann’s reconstruction in one. 


Discussion 


Rectal conditions such as severe irradiation injury to the — ` 
rectum and pelvis*""*, low colorectal anastomotic fistula or 


stenosis!’ and low Hartmann procedures'® share the 


same features of the presence of an inflamed and fibrosed k 


pelvis that renders perirectal dissection difficult and 
hazardous. Frequently, permanent colostomy is thought to 


be the only alternative in such conditions, as it was in the 
first 24 of the 30 patients in this series. Coloanal sleeve ` 


anastomosis has been advocated to manage these difficult- 
conditions and preserve sphincter function. P 
Other conditions that render complete rectal wall. 


excision hazardous because of the risk of haemorrhage 
include diffuse cavernous haemangioma of the rectum = 


and colitis cystica profunda”. In these cases Soave’s pro- 
cedure is a safe alternative to abdominoperineal excision- 
of the rectum. oo 
Mortality and morbidity in this series compare favour-— 
ably with that in other series (Table 2). Fistulas recurred 
in three of 18 patients who had this complication at the 
time of Soave’s procedure. Conservative treatment in one 
of these patients and reoperation in the other two led to 
complete healing in all cases. No patient complained of — 
sexual urinary dysfunction, and this relatively low 
complication rate may be attributed to the operative — 
technique itself, which avoids all deep pelvic dissection. 
Long-term functional results in this series appear to be — 
satisfactory, with 19 of 23 patients achieving normal conti- 
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Table 2 Complications and mortality in patients undergoing 
coloanal sleeve anastomosis 





Present Nowacki Browning 
series Gazet? etal” et al.” 
(n=30) {a= 13) (n=15) (a=10) 
Mortality 0 I | 0) 
Septic complication 4 I 3 4 
Recurrent fistula 3 i 3 NA 
Haemorrhage i NA NA | 
Bowel obstruction l I NA NA 
3 5 2 6 


Anastomotic stricture 





MA, information not available 


nence. However, there remain a few patients who have 
continuing urgency, fragmentation of stools and a high 
frequency of defaecation. One explanation for this could 
be the decreased colonic distensibility in the fibrosed 
pelvis’ due to irradiation, colorectal anastomotic compli- 
cations or muliple previous operations. Cooke and 
Wellsted’ reported the results of coloanal sleeve 
anastomosis in 39 patients operated on for radiation- 
induced rectal damage. The perioperative morbidity rate 
in this series was 24 per cent and there were four tech- 
nical failures resulting in permanent colostomy. Of the 46 
patients who had been followed for more than 1 year after 
closure of the colostomy, 35 were continent, seven had 
control of solid faeces but not of flatus or liquid stools, 
and four were completely incontinent. In contrast, only 
cne patient in the present series was incontinent to stools. 
Similar results have been reported by other groups with 
satisfactory continence rates of 76 and 87 per cent follow- 
ing coloanal sleeve anastomosis performed for a variety of 
rectal conditions>”. 

In conclusion, benign rectal conditions such as 
radiation-induced damage to the rectum, low colorectal 
anastomotic fistulas or stenosis, and reconstruction after 
lew Hartmann procedures, may all be associated with 
difficult and petentially dangerous pelvic dissection. 
Soave's procedure obviates the need for extensive dissec- 
tion of the lower rectum and offers good technical and 
fanctional success in both the short and long term. 
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Background Telomerase activity may be required for unlimited growth of cells and is repressed in 
most somatic tissues, but is detectable in immortal cell lines, germ cells, many malignancies and 
some benign lesions. Desmoids are proliferative, locally invasive, non-metastasizing fibromatous 
tumours which rarely regress. They occur frequently in familial adenomatous polyposis (FAP), 
causing significant morbidity and death. Telomerase activity was assayed in desmoids from patients 
with and without FAP to assess the role of telomerase in the development of these lesions, and its 
potential as a prognostic marker and possible target for treatment. 

Methods Protein extracts from 11 desmoids from nine patients with FAP, and ten desmoids from ten 
patients without FAP, were analysed for telomerase activity by the telomeric repeat amplification 
protocol, a sensitive polymerase chain reaction-based assay. Six fibrosarcomas and a fibrosarcoma 
cell line were used as positive controls; all displayed telomerase activity. 

Results. No telomerase activity was detected in any of the 21 desmoids studied. 

Conclusion These results indicate that desmoid tumours are one of the intriguing exceptions to the 
emerging view that re-expression of telomerase activity accompanies the development of 
preneoplastic and neoplastic tissues, and suggest that alternative mechanisms may operate in these 


proliferative neoplasms. 





Human telomeres are regions found at the ends of each 
chromosome which consist of the nucleotide sequence 
TTAGGG repeated up to 1000-fold. They appear to have 
two functions: the first is to protect chromosomes from 
recombination and loss; the second is to resolve the ‘end- 
replication problem’ which predicts the progressive and 
potentially catastrophic shortening of the 3’ end of DNA 
molecules over many cycles of replication, a problem 
imposed by the fact that DNA polymerization is initiated 
from the site of a bound RNA primer and can proceed 
only in the 5’ to 3’ direction. This problem is overcome 
by telomerase, a ribonucleoprotein that synthesizes 
TTAGGG telomeric repeat sequences and fuses them to 
the 3’ terminus of the chromosome! >. 

It has been suggested that shortening of telomeres with 
cell division in the absence of telomerase activity may 
provide a mechanism to limit the proliferative capacity of 
normal cells, which senesce and stop dividing after under- 
going a given number of cell divisions*°; conversely, 
activation of telomerase may be required to allow cells to 
escape from senescence and to proliferate indefinitely. 
This is supported by the finding that there is no telo- 
merase activity in most human somatic cells, whose 
telomeres shorten with replicative age’, and that 
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Desmoid tumours are rare, but are an important extra- 
colonic manifestation of familial adenomatous polyposis | 


(FAP). They have been reported to occur in about 10 per _ i 
cent of patients with FAP'** and are one of the two 


commonest causes of death in patients who have had 
prophylactic colectomy for this condition’. They may 
occur at any site, but show a propensity for the small 
bowel mesentery, retroperitoneum and abdominal wall in. 
F AP”, : 
The pathogenesis of desmoid tumours is not clearly _ 
understood. They are classified as fibromatoses’, which - 
result from infiltrative proliferation of well differentiated 
fibroblasts, and show repeated local recurrence but no 
features of unequivocal malignancy or inflammation. — 
Desmoid tumours are locally invasive, but do not meta- — 


stasize. The only convincing report of malignant trans- ` 
formation (to fibrosarcoma) occurred in a desmoid 9 — 
treated with radiotherapy”. There is evidence that — 


desmoids are clonal in composition” and carry a ‘second 
hit’ mutation in the APC gene, and therefore are true- 
neoplasms***, a 


The levels of telomerase activity have been assayed in 


specimens of desmoid tumours from patients with and | 
without FAP to assess the role of telomerase in the de- 
velopment of these lesions, and its potential as a` 
prognostic marker and possible target for treatment. 7 


Patients and methods 
Patients 


A total of 11 desmoid tumours from nine patients with FAP, ten 
desmoid tumours from ten patients without FAP and six 
fibrosarcomas were analysed for telomerase activity. Details of 
the patients from whom specimens were taken are given in Table. 
/. All of these tumours were sufficiently large and symptomatic 
to require surgical treatment. | 
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Table 1 Details of patients 





Age at surgery 





Patient no. Sex FAP (years) Tumour type Tumour site 
i F Yes 25 Desmoid Intra-abdominal 
2 M Yes 27 Desmoid Intra-abdominal 

30 Desmoid Intra-abdominal 
3 F Yes 40 Desmoid Abdominal wall 
4 F Yes 30 Desmoid Abdominal wall 
5 M Yes 38 Desmoid Intra-abdominal 
39 Desmoid Intra-abdominal 

& F Yes 28 Desmoid Abdominal wall 
7 F Yes 20 Desmoid Abdominal wall 
8 M Yes 36 Desmoid Abdominal wail 
9 M Yes 36 Desmoid intra-abdominal 

10 M No 16 Desmoid Popliteal fossa 

i F No 36 Desmoid Abdominal wal! 

12 M No 34 Desmoid Axilla 

13 F No n.a. Desmoid Shoulder 

i4 M No 44 Desmoid n.a. 

iS F No n.a. Desmoid Calf 

16 M No n.a. Desmoid n.a. 

i F No 15 Desmoid Thigh 

18 M No 4i Desmoid n.a. 

19 F No n.a. Desmoid Pubis 

a M No 25 Fibrosarcoma Thigh 

al M No n.a. Fibrosarcoma n.a. 

22 F No na. Fibrosarcoma n.a. 

23 M No 43 Fibrosarcoma n.a. 

24 F No 50 Fibrosarcoma n.a. 

25 M No 61 Fibrosarcoma Thigh 





FAP, familial adenomatous polyposis; n.a., Data not available 


Preparation of lysates 


After excision the samples were snap frozen in liquid nitrogen 
and stored at ~ 86°C. Each specimen (50-100 mg) was homo- 
genized in 200l 3-[(3-chloramidopropyl)dimethylamino]-1- 
propanesulphonate lysis buffer (Sigma, Poole, UK). After 25 min 
on ice the lysate was centrifuged at 16 000g for 20 min at 4°C. 
The supernatant was quickly frozen on dry ice and stored at 
~ 70°C. The protein concentration of the extract was measured 
using a micro protein determination kit 610-A (Sigma). Extracts 
of the fibrosarcoma cell line HT1080 were prepared by washing 
cells in phosphate buffered saline, collecting by centrifugation, 
resuspending in ice cold wash buffer (HEPES~potassium 
hydroxide (pH 7:5) 10 mmol/l, magnesium chloride 1-5 mmol/l, 
potassium chloride 10 mmol/l, dithiothreitol 1 mmol/l), collecting 
again by centrifugation and then resuspending in 20 yl ice cold 
lysis buffer per 10° cells. After 30 min on ice the lysate was 
centrifuged at 100 000g at 4°C. The supernatant was processed 
in the same way as the tissue extracts. 


Assay for telomerase activity 


Telomerase activity was assayed by the telomeric repeat ampli- 
fication protocol (TRAP). Positive controls for the TRAP assay 
consisted of the six fibrosarcomas and a fibrosarcoma cell line 
(HT1080) known to contain active telomerase. Aliquots of 
extracts containing 6g protein were incubated for 10 min at 
room temperature in Tris—hydrochloride (pH 8) 20 mmol/l, mag- 
nesium chloride 1:5 mmol/l, potassium chloride 63 mmol/, 0-005 
per cent Tween, ethylene  glycol-bis(b-aminoethyl ether)- 
NUNN’ N'-tetra-acetic acid Immol/, ipg T4g32 protein 
(Pharmacia, St Albans, UK),  2'-deoxyribonucleoside 
5/-triphosphates 50 mmol/l, 44g bovine serum albumin, 0-1 ug 
TS oligonucleotide (S’AATCCGTCGAGCAGAGTT-3’') and 
3 aCi F°P]2'-deoxycytidine 5’-triphosphate (3000 Ci/mmol) to 
allew for extension of oligonucleotide TS by telomerase. Some 
O-lug CX primer (5’-CCCTTACCCTTACCCTTACCCTAA-3’) 
and 2 units Taq polymerase were then added and the reaction 
mixture was subjected to 27 polymerase chain reaction cycles at 
94°C for 30s, 50°C for 30s and 72°C for 90s. Half of the 


product (25 wl) of each reaction was analysed by electrophoresis 
in 0-5 X Tris-borate ethylenediamine tetra-acetic acid on 10 per 
cent polyacrylamide non-denaturing gel. Gels were dried and 
autoradiographed at — 70°C with intensifying screens for up to 
40 h. Telomerase activity was detected as a six-nucleotide repeat 
ladder. Extracts were considered negative if no telomerase 
products were detected after a 40-h exposure. 

The experiments were repeated, incubating Syl of all cell 
extracts with 1 ug RNase A (Sigma) for 15 min at 37°C, before 
subjecting them to the TRAP assay. Desmoid samples were re- 
assayed using a volume of cell extract equivalent to 60 yg and 
0-6 wg protein, and extracts from the positive control cell line 
HT1080 were subjected to the TRAP assay after the addition of 
desmoid cell extract equivalent to 6 ug protein. 


Results 


Telomerase activity was not detected in any of the des- 
moid samples under standard TRAP assay conditions 
using a volume of cell extract containing 6 wg protein (Fig. 
1). However, all six of the fibrosarcoma samples were 
found to express telomerase activity. This was shown to be 
sensitive to ribonuclease (RNase) since incubation of cell 
extract with RNase A resulted in elimination of this 
activity, as it did in the fibrosarcoma cell line HT1080 
extract (Fig. 2). 

The inability to detect telomerase activity in desmoid 
extracts may be a true indicator of the absence of 
telomerase activity or could result from the presence of 
inhibitory factors, as reported by others’'®. When desmoid 
samples were re-assayed using a tenfold increase in con- 
centration of extract in order to allow detection of weak 
telomerase activity, or ten-fold dilutions, on the assump- 
tion that putative inhibitors would be diluted away, telo- 
merase activity was not detected (data not shown). 
Addition of desmoid extracts to extracts from the positive 
control cell line, to determine whether the desmoid 
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HT 1080 cell line extract 


No extract Desmoid extracts from 
patients with FAP 


Mr we ee ee 


s.- 


Fig. 1 Lack of telomerase activity in cell extracts from desmoid samples from patients with familial adenomatous polyposis (FAP). An 
extract from the fibrosarcoma cell line HT1080 served as a positive control, producing the characteristic six-basepair ladder. The negative 
control contained no extract 


HT 1080 cell line 
RNase-treated HT1080 


Fibrosarcoma extracts 
Fibrosarcoma extracts treated with RNase 





7- 
SERT 


Fig. 2 Telomerase activity in extracts from fibrosarcoma samples. Treatment with RNase before analysis in the telomeric repeat 
amplification protocol resulted in elimination of the six-basepair ladder in all of the fibrosarcoma extracts and in the HT1080 extract 


extracts could inhibit telomerase activity of the positive FAP (Fig. 3). This suggests that some of the desmoid 
control, did result in a reduction of the telomerase signal extracts did indeed contain inhibitory factors, either to 
in four of the 11 desmoid samples from patients with FAP telomerase activity or to the TRAP assay. However, these 
and two of the ten desmoid samples from those without inhibitory factors were not strong enough completely to 
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HT1080 cell line 


Desmoid extracts from 
patients with FAP 


No extract 





+ 
HT 1080 cell line extract 


Desmoid extracts from 
patients without FAP 
+ 
HT 1080 cell line extract 





Fig. 3 Examples of the effect of adding cell extracts from desmoid samples to extracts of the positive control. FAP, familial adenomatous 


polyposis 


inhibit the telomerase signal. It is unlikely, therefore, that 
any of the desmoid extracts gave false-negative results for 
telomerase activity. 


Discussion 


These results demonstrate that telomerase activity was not 
present in the desmoids investigated, whether they origi- 
nated in patients with or without FAP, and that the 
inability to detect telomerase activity could not be 
accounted for by inhibition of the assay by cell extracts. 
Moreover, although desmoids show varied cellularity, it is 
unlikely that this result could have been caused by a lack 
of cells in the tissues studied as the TRAP assay is highly 
sensitive, detecting telomerase activity in as few as 100 
positive cells or as few as 0-001 per cent positive cells in a 
mixed population®. That telomerase activity can be re- 
expressed in malignant tissue of fibroblastic origin was 
demonstrated by the fact that all of the six fibrosarcomas 
gave strongly positive results in the TRAP assay. 

Although desmoids do not display unequivocal features 
of malignancy and do not metastasize, they can exhibit 
aggressive local invasion and recurrence and can grow to 
a very large size. Desmoids from patients with FAP 
display certain features of neoplasia, the most notable 
being the loss of both normal alleles of the APC gene, one 
copy being lost by germline mutation and the second by 
somatic mutation or by microdeletion%%, in common with 
colorectal adenomas and cancers in FAP. It appears, 
therefore, that somatic mutation of the APC gene is an 
early and crucial event in the formation both of adenomas 
and desmoids, since mutations in other genes known to be 
involved in the development of colorectal cancer, such as 
K-ras and TP53*’, are very rare or absent in adenomas 
and desmoids*>**, 

Studies of other neoplastic but non-malignant tissues 
indicate that re-expression of telomerase activity is by no 


means unknown. For example, Tahara et al., using speci- 
mens from patients without FAP, detected telomerase 
activity in colorectal and gastric adenomas and gastric 
intestinal metaplasia, and concluded that reactivation of 
telomerase may occur at an early Stage of carcinogenesis. 
However, in another study” there was no detectable 
telomerase activity in colorectal or duodenal polyps from 
patients with FAP or in colonic polyps from patients with 
colon cancer but not FAP. These authors concluded that 
detectable telomerase activity correlates with acquisition 
of malignancy from benign adenomatous polyps to 
invasive colorectal cancer. Hepatitic and cirrhotic liver”, 
skin papillomas”, and dysplastic and hyperplastic head 
and neck lesions? are other potentially premalignant 
tissues found to express some telomerase activity. Low 
levels of activity have also been reported in breast fibro- 
adenomas’. Sun-damaged skin expresses higher telo- 
merase activity than does normal skin, but lower activity 
than is found in basal cell carcinomas, squamous cell 
carcinomas and melanomas; in neuroblastomas, 
telomerase is generally expressed at low levels in tumours 
with a favourable prognosis and at very high levels in 
tumours with an unfavourable prognosis''. Thus there is 
evidence for the lifting of telomerase repression in some 
regenerative lesions and benign tumours as well as frank 
malignancy. Conversely, a significant proportion of 
retinoblastomas (50 per cent)* and glioblastomas (25 per 
cent)? have been shown to develop in the absence of 
telomerase activity. This may be possible because they 
arise at a young age when telomeres are still relatively 
long, or they may follow an alternative pathway of 
telomere maintenance. 

The extent to which the 21 desmoids examined in this 
study are typical of desmoids in general, in that they do 
not express telomerase activity, requires further study. 
However, the present results Suggest that desmoid 
tumours are one of the intriguing exceptions to the 
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emerging pattern that re-expression of telomerase activity 
accompanies the formation of regenerative, preneoplastic 
and neoplastic tissues. The lack of telomerase activity in 
desmoids suggests that mechanisms, currently unknown, 
other than reactivation of telomerase activity may operate 
in these proliferative neoplasms. 
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Background Desmoid tumours occur in about 10 per cent of patients with familial adenomatous 
polyposis (FAP), and are an important cause of morbidity and death. The natural history of 
desmoids was investigated by documenting prospectively the prevalence and progression of possible 
precursor lesions. 

Methods A group of patients with FAP and controls were examined at laparotomy. Another group, 
with FAP and no clinical evidence of desmoid, and a group of controls, underwent abdominopelvic 
computed tomography. 

Results At laparotomy 13 of 42 patients with FAP had fibromatous mesenteric plaques; seven of 
these had not had surgery. Seven had more extensive mesenteric fibromatosis and had undergone 
significantly more laparotomies than the rest. Of 103 patients scanned, two had desmoid tumours 
and 22 (21 per cent) had mesenteric fibromatosis. On follow-up both desmoid tumours grew 
rapidly; mesenteric fibromatosis was unchanged in eight and resolved in four of the 12 patients 
rescanned. 

Conclusion A model of desmoid tumour development is suggested, analogous to the adenoma- 
carcinoma sequence, in which a less benign phenotype emerges as molecular genetic abnormalities 
accumulate: mesenteric plaque-like desmoid precursor lesions arise in many patients with FAP 
before surgery as a result of abnormal fibroblast function; some, perhaps stimulated by surgery, 


progress to mesenteric fibromatosis; these in turn can give rise to desmoid tumours. 





Familial adenomatous polyposis (FAP) is an autosomal 
dominantly inherited disorder due to germline mutation 
of the tumour suppressor gene APC, which occurs with a 
frequency of one in 7500'. Multiple large bowel polyps 
usually develop in adolescence or early adulthood, with 
inevitable progression to colorectal carcinoma if not 
treated; affected individuals are managed either by 
prophylactic restorative protocolectomy (RPC) or colec- 
tomy and ileorectal anastomosis (IRA) with surveillance 
of the rectal remnant. 

Desmoid tumours are one of a range of extracolonic 
manifestations of FAP, and have been reported to occur 
in about 10 per cent of these patients’. They are poorly 
understood, locally invasive, non-metastasizing neoplasms? 
which occur particularly in the small bowel mesentery. 
Intra-abdominal desmoid tumours are an important 
source of morbidity in FAP, and are one of the 
commonest causes of death in these patients’. Treatment 
is difficult and based largely on anecdote; it has been 
suggested that medical treatment of very early desmoids 
might be more effective’. 

There is evidence that trauma (particularly surgical), 
oestrogens and genetic factors all have a role in desmoid 
formation’, and somatic mutation of the APC gene has 
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been documented in these tumours’!'. However, their 
precise aetiology and natural history remain obscure. 
Areas of diffuse mesenteric fibromatosis have been 
observed in patients with FAP, and it has been suggested 
that these might enlarge to form a desmoid tumour”. 
Such progression has been observed in a retrospective 
study in which computed tomography (CT) scans of 
patients subsequently diagnosed with desmoid tumour 
were reviewed’; mesenteric stranding or whorled 
mesenteric thickening (Fig. 1), sometimes associated with 
bowel tethering, was seen to progress to form a desmoid 





Fig. 1 Computed tomography scan showing whorled mesenteric 
thickening, compatible with mesenteric fibromatosis 
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tumour. However, the origin of these abnormalities and 
the frequency with which they occur or give rise to 
desmoid tumours in patients with FAP is not known. This 
prospective study was undertaken to identify early 
abnormalities in the small bowel mesentery of patients 
with FAP and to document their subsequent progression. 


Patients and methods 
Intraoperative examination 


A detailed examination was made of the small bowel mesentery 
of all patients with FAP undergoing laparotomy over a period of 
18 months. In addition, a group of control patients, without FAP, 
undergoing laparotomy was examined in the same way. Biopsies 
of abnormal areas were taken for histological examination 


Computed tomography screening 


Patients with FAP were recruited at outpatient visits; those who 
were under 16 years old, pregnant, had symptoms suggestive of 
desmoid (abdominal pain or awareness of an abdominal mass), 
with an abdominal mass on clinical examination or with a 
diagnosis of desmoid in the past were excluded. The patients 
underwent helical abdominopelvic CT with oral contrast. A 
control group of eight volunteers underwent a limited CT 
examination of the abdomen, specifically to image the small 
bowel mesentery. These patients had been treated for chronic 
constipation by total colectomy and did not have FAP. All the 
scans were reported by two consultant radiologists specialized in 
cross-sectional imaging; the results were reached by consensus. 
Patients with evidence of desmoid tumour or mesenteric 
fibromatosis were invited for a single repeat CT scan after 
approximately 6 months. Approval for this study was obtained 
from the Harrow Research Ethics Committee and the East 
London and City Health Authority Research Ethics Committee, 
and written informed consent was obtained from all subjects. 


Results 
Intraoperative examination 


Forty-two patients with FAP (median age 28 (range 
13-53) years; 23 male) and 13 controls were examined at 
laparotomy. There was no significant difference between 
these groups in terms of age, sex or number of previous 
laparotomies. Seventeen patients with FAP had 
mesenteric abnormalities, consisting of plaque-like areas 
of peritoneal thickening (Fig. 2) in ten and of mesenteric 
fibromatosis in four; a further three patients had both 
types of abnormality. All but two of these lesions were 





Fig. 2 Fibromatous plaque on small bowel mesentery 


biopsied and were found to be histologically compatible 
with desmoid. The only abnormality in the control group 
was a small peritoneal streak seen in one patient 
(P <0-05, two-tailed Fisher’s exact test). 

Seven of the ten patients with FAP with a plaque only 
had not had abdominal surgery, whereas all of those with 
mesenteric fibromatosis had a history of at least one 
laparotomy. Those with mesenteric fibromatosis had 
undergone more laparotomies (mean(s.d.) 2-0(1:0)) than 
those without (0-4(0-7)) (P=0-001, Mann-Whitney U 
test). There was no relationship between patients’ age, 
sex, parity or oral contraceptive use and the findings at 
laparotomy; none of these patients had a family history of 
desmoid. 


Computed tomography screening. One hundred and 
three patients with FAP (median age 36 (interquartile 
range 30-48) years; 54 (52 per cent) men) were 
investigated. Two were found to have a clinically 
unrecognized desmoid tumour and a further 22 (21 per 
cent) had mesenteric abnormalities consisting of stranding 
or whorled thickening, similar to those described by 
others’, and compatible with mesenteric fibromatosis. 
None of the control group had any abnormality. 

Both patients with a desmoid tumour were within 
3 years of surgery and become symptomatic within 
8 weeks of CT, before being informed of the findings. 
Patients with abnormalities consistent with mesenteric 
fibromatosis had laparotomy a median of 6 (range 
1-19) years previously, significantly more recently than 
those with a normal CT scan (median 10 (range 1-42) 
years) (P=0-03, Mann-Whitney U test). Mesenteric 
abnormalities were found on CT in 27 per cent of female 
compared with 20 per cent of male patients, in 32 per 
cent of women with a history of combined oral 
contraceptive use compared with 13 per cent of those 
without, and in 33 per cent of parous women compared 
with 16 per cent of nullipara, although none of these 
differences reached statistical significance. Both the 
patients found to have a desmoid tumour were women, 
and both had children. Only four patients had a first- 
degree relative with desmoid; two of these were found to 
have mesenteric fibromatosis compared with 20 of the 99 
patients with no such family history. 

One hundred patients (97 per cent) had already 
undergone prophylactic colectomy. The three patients 
who had never had a laparotomy had normal CT scans. 
Sixteen (21 per cent) of the 75 patients who had only 
undergone IRA had diffuse mesenteric change, compared 
with three of the eight who had had RPC, and two of the 
six who initially had IRA and later had restorative 
proctectomy. Both patients with desmoid tumour had 
undergone IRA, one laparoscopically assisted. Patients 
with mesenteric fibromatosis had their first laparotomy at 
a slightly younger age (mean(s.d.) 21(10) years) than 
those without (25(11) years), and had had on average 
more laparotomies. None of these differences was 
significant. 

Both of the patients with desmoid tumour and 12 of 
those with diffuse mesenteric change have been followed 
up by repeat CT scanning after a mean of 10 (range 
3-20) months. Both the desmoids grew rapidly. The 
mesenteric fibromatosis was unchanged on follow-up in 
eight patients and had resolved in four. 

Four patients took part in both studies. Both of the 
patients scanned before operation had normal findings at 
subsequent laparotomy. One patient who had normal 
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findings at laparotomy had a normal CT scan 8 months 
later, and another patient, found to have a peritoneal 
plaque at laparotomy, had mesenteric fibromatosis when 
scanned 7 months later. 


Discussion 


Desmoid tumours follow a variable and unpredictable 


course, and can resolve spontaneously". Lesions of 
mesenteric fibromatosis, consisting of mesenteric 


thickening and puckering but not amounting to a mass, 
have been seen at laparotomy in patients with FAP” and 
their CT appearances and progression to intra-abdominal 
cesmoid tumours have been documented. That CT 
changes such as these were found in none of the eight 
patients without FAP who had undergone IRA confirms 
that they are unlikely to be simply a consequence of this 
extensive surgery. 

Fibroblasts cultured from skin biopsies of patients with 
FAP have been shown to exhibit reduced growth 
inhibition'’"'’, and these patients develop uglier scars and 
more adhesions after laparotomy than the normal 
population”. The authors suggest that the mesenteric 
paques observed are desmoid precursor lesions (DPLs), 
and that they form as a result of this abnormality of 
fibroblast function. These lesions are too small to be 
veualized by CT. That DPLs were found at laparotomy in 
13 of 42 patients, half of whom had not had previous 
abdominal surgery, shows that they can arise in the 
absence of surgical trauma. 

More extensive mesenteric fibromatosis was found in 
seven of 42 patients at laparotomy and in 21 per cent on 
CT, ail in patients who had undergone abdominal surgery 
in the past. This, and the finding that patients with 
mesenteric fibromatosis at laparotomy had a significantly 
greater number of previous abdominal operations, 
suggests that surgery may promote the development of 
DPLs to the next stage of more extensive mesenteric 
fibromatosis. Of note in this context was the finding that 
the only patient with mesenteric plaques at laparotomy to 
have undergone CT subsequently was found to have 
developed mesenteric fibromatosis. It must not be 
forgotten, however, that both mesenteric fibromatosis and 
desmoid tumour can occur in patients who have never had 
abdominal surgery °*’. The reported lifetime incidence of 
desmoid tumour in patients with FAP is about 10 per cent 
in most series*, implying that only some cases of 
mesenteric fibromatosis will go on to form a desmoid 
tumour. Moreover. the follow-up data suggest that some 
of these abnormalities have actually regressed over the 
course of this study. 

Possible trends towards increased mesenteric 
fibromatosis formation in those with a strong family 
history, in women compared with men, and in parous 
women and oestrogen-containing contraceptive users, 
observed in these data are compatible with the same 
aetiological factors being at work in the formation of 
these lesions as have been described in desmoid tumours 
presenting clinically. 

It has been suggested that RPC is associated with a 
higher rate of subsequent desmoid formation than IRA 
because of the greater surgical trauma, and that surgery at 
a younger age also carries an increased risk; as a result 
there is considerable controversy over the optimal surgery 
and its timing in these patients. Again the present data 
are compatible with this hypothesis but the sample size of 


this study was not sufficient to show any significant 
difference in the rate of desmoid formation between 
patients having IRA and RPC; in particular there 
appeared to be no difference in desmoid formation 
between those having RPC as their primary procedure 
and those having conversion to restorative proctectomy 
following an initial IRA. 

The findings that patients with mesenteric fibromatosis 
on CT had abdominal surgery significantly more recently 
than those with a normal scan, and that the only two 
patients found to have a frank desmoid tumour at 
screening both developed clinically apparent desmoid 
within 2 months, are consistent with the observation that 
most desmoid tumours develop in the first 5 years after 
laparotomy. In patients who had prophylactic surgery 
several years before, mesenteric fibromatosis will have 
either progressed to clinically apparent desmoid, resulting 
in exclusion from this study, or will be stable or 
regressing. That mesenteric thickening was seen up to 
19 years after laparotomy shows that these changes can 
persist long after other postoperative reaction in the 
abdomen has resolved. 

In the light of the findings of this study, a model of 
desmoid tumour development is proposed in which DPLs 
form in a substantial proportion of patients with FAP 
before surgery, as a consequence of abnormal fibroblast 
function due to germline APC mutation; some of these 
progress to mesenteric fibromatosis, a change which may 
be promoted by surgical trauma. In some, but not all, 
cases this in turn can progress to form a desmoid tumour. 
Once a mass had formed, growth appears to be rapid, at 
least initially. Whether oestrogens and genetic factors 
influence the development of mesenteric fibromatosis 
from DPLs, or of desmoid tumour from mesenteric 
fibromatosis, or both, is not clear. This model is in many 
ways analogous to the adenoma-carcinoma sequence seen 
in the large bowel’; there is evidence of somatic mutation 
and allele loss at APC accompanying phenotypic change, 
but the stage at which this occurs and what other changes 
are involved remain to be elucidated. 

Many of the cases of mesenteric fibromatosis detected 
will never develop into a desmoid tumour, and may never 
cause symptoms, although their presence may prevent 
restorative surgery. CT screening of asymptomatic 
patients with FAP to allow early treatment of desmoids 
has been suggested, but the variable progression of 
mesenteric fibromatosis to desmoid tumour and the rapid 
growth of established desmoid tumours suggests that CT 
appearances may give rise tO unnecessary concern and 
add little to clinical follow-up. However, these patients 
need to be monitored for research purposes to document 
what progression does take place, and perhaps to study 
the effects of early treatment. 
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Background In the Malone antegrade continence enema (ACE) technique the appendix or a 
‘neoappendix’ created from the caecum is brought to the abdominal wall creating a small stoma. 
Thereby, antegrade enemas can be administered to empty the colorectum and prevent faecal 
incontinence or constipation in children with congenital malformations. The aim of this study was 
to describe the results of the ACE tn adults suffering from faecal incontinence or constipation. 

Methods In 16 adult patients (ten women and six men) suffering from severe faecal incontinence (ten 
patients) or constipation (six patients) the ACE procedure was performed; the appendix was used 
in 12 and a ‘neoappendix’ was created in four. Patient records were used for the description of 
surgical procedures and complications. Results were evaluated by a structured telephone interview. 

Results After a follow-up of 1-39 (mean 17) months, four patients had stopped using the stoma 
because of abdominal pain or lack of effect. Among the other 12 patients overall satisfaction with 
the stoma was high or very high. In constipated patients mean time for defaecation was reduced 
from 170 to 45 min. Faecal incontinence was much reduced in eight patients; the impact on social 
activities and quality of life caused by bowel dysfunction was reduced in all 12 patients. 

Conclusion The ACE technique can be used to treat selected adult patients suffering from faecal 


incontinence or constipation. 
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In 1990 Malone et al.' described the antegrade continence 
enema (ACE) technique, creating a continent stoma by 
implanting the tip of the appendix in a non-refluxing 
manner into the caecum and bringing the base out onto 
the abdominal wall. Through this small appendicostomy, 
antegrade enemas could be administered to empty the 
ccelorectum and prevent faecal incontinence or 
constipation. In several studies the ACE has been safe 
and effective among children suffering from faecal 
incontinence or chronic constipation due to spina bifida 
or anorectal malformation’. Later reports have indicated 
that reimplantation of the appendix to avoid faecal 
leakage is unnecessary and most authors simply bring out 
the tip of the appendix **. The operation can be 
performed synchronously with bladder reconstruction*’ 
and the technique has been modified by creating a 
‘neoappendix’ from a tubularized caecal flap as an 
alternative in patients without an appendix’®. 

Although many adult patients may benefit from the 
ACE, results of its use in adults have only been presented 
in a single study. Thus, Hill etal’ performed the 
operation in six adult women suffering from severe slow 
transit constipation. Results from the procedure in adult 
patients suffering from faecal incontinence have never 
been described. If useful, it may relieve symptoms in 
patients suffering from faecal incontinence or chronic 
constipation due to spinal cord lesions, spina bifida, 
cerebral palsy or thrombosis, lesions to the anal 
sphincters, slow transit constipation and systemic sclerosis. 
Therefore, more studies of the results of the ACE in 
adults are necessary. 
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Patients and methods 


From January 1993 to June 1996, 16 patients underwent the 
ACE procedure. There were ten women and six men aged 20-68 
(mean 41) years. The clinical problem was faecal incontinence in 
ten patients and chronic constipation in six (Zable 1). 

Faecal incontinence was caused by cerebral thrombosis or 
palsy (two patients), spinal cord lesions (two patients with lesions 
at T2 and Li), lumbar myelomeningocele (one patient), and 
systemic sclerosis (one patient). In four patients faecal 
incontinence was due to complicated anal sphincter lesions 
caused by fistulas (two patients), traumatic anal injury from a 
motorcycle accident (one) and haemorrhoidectomy (one). Anal 
sphincter damage was evaluated by anal manometry and anal 
ultrasonography. In three patients the damage was too severe to 
allow sphincter reconstruction and in one patient sphincter 
reconstruction had failed. 

Chronic constipation was caused by spinal cord lesions (two 
patients; one with a lesion at C5 and one with a lumbar lesion 
following five operations for disc prolapse), slow transit 
constipation, systemic sclerosis and obstructed defaecation (one 


Table 1 Patients included in the study 


Predominant symptom 


Faecal 

Cause of symptoms incontinence Constipation 
Spinal cord lesion/spina bifida 3 2 

Cerebral thrombosis/palsy 2 — 

Anal sphincter lesion 4 — 

Systemic sclerosis 1 1 

Slow transit constipation —— i 

Obstructed defaecation — 1 

Sequelae from hysterectomy — l 

Total 10 6 
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patient each). One patient suffered from constipation and severe 
chronic abdominal pain after a radical hysterectomy and had 
attempted suicide 6 months previously because of these 
symptoms. The suicide attempt had resulted in a hemiparesis 
further worsening constipation and abdominal pain. 

All patients had been treated with increased fibre intake and 
laxatives or suppositories for several years without effect. 

Patients’ records were used to ascertain the indications for the 
procedure, surgical procedure and postoperative complications. 
Thirteen patients available for follow-up underwent a structured 
telephone interview to describe symptoms before treatment and 
at follow-up, bowel emptying procedures and satisfaction with 
the result, The follow-up period was 1-39 (mean 17) months. 
Results for three patients, not available for follow-up and no 
longer using the procedure, were drawn from hospital records. 

Interviews were. taped and a questionnaire was filled out by 
the interviewer during the interview. To minimize observer bias 
the interviewer (GK. ) was not the one who had operated on the 
patients. 


Surgical procedures: 


Standard bowel preparation and prophylactic antibiotics 
were given. A midline incision was used and, in 12 
patients with an appendix, the tip of the appendix was 
delivered through a right iliac fossa incision. Then a small 
stoma was created from the appendix using a V-Y plasty 
in the skin? (Fig. 1), and the caecum was fixed to the 
abdominal wall. One patient had a bladder augmenting 
procedure during the same operation. 

In four patients without an appendix a ‘neoappendix’ 
was created for the procedure from a tubularized caecal 
flap as described previously**. All procedures were 
performed by the same surgeon (S.L.). 

Following both procedures a silicone catheter (6 or 
8 Fr) was left in situ for 2 weeks. Colonic wash-outs were 
started after 10 days. 





Fig. 1 Creation of a stoma from the appendix using a V-Y plasty 
in the skin. The V-Y plasty increases the diameter of the outer 
opening of the stoma and embeds it in a cutaneous fold. A 
silicone catheter is left in the lumen of the stoma for 2 weeks 
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Results 


Complications 


Superficial infection around the outer opening of the — 


stoma occurred in four patients, but all were successfully - 
treated with oral antibiotics for a few days. 


Stenosis of the appendicostomy occurred in four Be 


patients. These were all treated using Hegars dilators up 
to three or four times. In one of these patients the stoma 
was revised. Stenosis of the stoma resulted in one patient 





discontinuing its use because of abdominal pain during es 
wash-outs. During the operation it had been noted that 


the patient had a very narrow appendix possim Taie 
explaining the complication. , 


Faecal incontinence 


Among ten patients having the ACE because of faecal 
incontinence six were still using the stoma at follow-up. 


H 


One patient with sphincter lesions due to fistula surgery 






had stopped using the appendicostomy after 3 months D. 
because he was no longer incontinent even if he did not ~ 
use it. One patient with disseminated mammary cancer = 
had become too weak to perform the daily procedure. She = 
was, however, very satisfied with the stoma because she 


had not suffered from faecal incontinence while using it. 


Two patients had stopped using the stoma because of 
abdominal pain during wash-outs; in one of these this was 


caused by stenosis of the stoma 


Among the six patients still using the stoma, five had _ 
suffered from faecal incontinence daily and one several. 
times each week before the operation. At follow-up the 
frequency of incontinence episodes was much reduced in >` 
all six patients. Thus, two patients were never incontinent, 
three were incontinent less than once every month and ares 
one was incontinent once or more every week. Five 


patients used pads before the operation, but only one 2 
continued to do so at follow-up. 


Constipation 


Four of six patients operated on for constipation. or 
obstructed defaecation still used the stoma at follow-up. 
One patient suffering from systemic sclerosis experienced 
no effect of the treatment. The patient who suffered from 
constipation and severe neurogenic abdominal pain due to 
a radical hysterectomy and hemiparesis had not yet tried ` 
using the stoma at follow-up because of pain around the = 


site of incision. Pa 
Among the four patients still using the ACE, mean time i: 
for defaecation was reduced from 170 to 45 min. All felt — 


that their problems from constipation were very EN ade 


improved since the operation. 


Use of the antegrade continence enema and patient 
satisfaction 


Among the ten patients still using the stoma, four used it me 


every day, five every second day and one every third day. 
Time taken to perform the enema was 15-60 (mean 30) 
min. All used tap water, two adding a phosphate enema to 
this. The volume of water used was 500-2000 (mean 967) 
ml. One patient with tetraplegia needed help for the 
procedure, | 
Abdominal discomfort during the enema was 
experienced by four patients. Five patients regularly had 
reflux of small amounts of water and faeces after wash- 
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outs; however, in all five this could be controlled by an 
ordinary plaster. Four patients occasionally had reflux of 
small amounts of air from the appendicostomy. No 
patient felt that the appendicostomy was a major cosmetic 
or psychological problem. 

Before the operation nine of these ten patients felt that 
colorectal dysfunction imposed a major enon, on 


reported some restriction. At follow-up one aoe that 
colorectal dysfunction caused some restriction while nine 
reported little or no restriction. 

Overall satisfaction was very high in eight and high in 
two of the ten patients still using the procedure. 
Furthermore, two patients no longer using the stoma 
because the symptoms had disappeared or because of 
serious illness were very satisfied with the procedure. 
Thus, 12 of 16 patients operated were satisfied with the 
result. 

Patients still using the ACE were asked to compare 
bowel function before the operation and at follow-up, 
using a scale in which 0 was the worst possible and 100 
ideal. Before operation the mean score was 12 (range 
0-30) while at follow-up it was 85 (range 70-100). 

In the subgroup of patients with colorectal problems 
due to neurogenic lesions (seven patients) satisfaction 
with the ACE was high or very high in the six patients still 
using it. Among four patients with faecal incontinence due 
to complicated anal sphincter lesions patient satisfaction 
was high or very high in the three patients still using the 
stoma. In the mixed group of five patients with severe 
colorectal problems caused by systemic sclerosis, slow 
transit constipation, obstructed defaecation or hysterec- 
tomy the procedure was successful in three. 


Discussion 


This study shows that the Malone antegrade continence 
enema is a safe and effective treatment for selected adult 
patients suffering from severe faecal incontinence or 
constipation. Overall, the ACE was successful in 12 of 16 
patients over a mean follow-up of 17 months. This is in 
accordance with some previous results from children 
suffering from faecal incontinence*, while others have 
reported a higher success rate but after a shorter follow- 
up?“ 

These preliminary results indicate that the ACE can 
relieve colorectal problems in patients with neurological 
lesions who often suffer from severe constipation or faecal 
incontinence”. Furthermore, the results in patients with 
incontinence due to severe anal sphincter lesions or 
neurological lesions are comparable to results from the 
creation of a neosphincter from the gracilis muscle! or 
the implantation of an artificial anal sphincter'>”. 
Therefore, the ACE technique, as a smaller operation, 
may be an alternative to these more extensive procedures. 
Furthermore, no major complications were observed and 
if patients find the side-effects unacceptable they can 
discontinue using the stoma. It will then obliterate, 
leaving the patient no worse than before the operation. 

As in previous studies, the present results indicate that 
reimplanting the appendix is unnecessary. The tip of the 
appendix was simply brought out. The rate of success was 
higher among patients having an appendicostomy (ten of 
12) than in patients having a ‘neoappendicostomy’ (two of 
four). Because so few patients had a ‘neoappendicostomy’ 
no explanation can be given for this difference. However, 
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one must expect more complications, especially stenoses, 
in patients having a ‘neoappendicostomy’ since the stoma 
is not created from a natural luminal organ. 

The most common complication was stenosis of the 
appendix occurring in four of 16 patients; however, this 
only caused one patient to discontinue use of the stoma. 
The frequency of stenosis is in accordance with several 
previous studies*** and lower than in another*. The 
occurrence of stenoses may be reduced by instructing 
patients to insert a catheter through the stoma once or 
twice every day, even if they only use it for wash-outs 
every second day~. Also, the frequency of stenoses may be 
reduced by decreasing the number of superficial infections 
around the stoma and by ensuring that the flaps used for 
the creation of the V-Y plasty are well vascularized. 

Most failures occurred within a few months after the 
operation and were caused by pain during wash-outs. The 
number of patients experiencing abdominal discomfort 
during wash-out was higher than in previous studies. This 
could be because a larger volume of water was used by 
the present patients than was used in the only other study 
of this procedure in adult patients’. 

The mean time required for the enema was 30 min each 
or every other day. This is in accordance with previous 
studies’? and less than in another study®. As in previous 
studies'’*’, the frequency of wash-outs and the volume of 
water used in each individual patient was determined by 
trial and error during the first months after the operation. 
Therefore, it is most important that all patients are well 
motivated and understand that some time is necessary to 
learn the procedure. During this initial period, 
instructions from an experienced nurse with a special 
interest in this field are very important. 

Since this is a minor and reversible operation, it could 
often be indicated in selected patients with severe 
constipation or faecal incontinence resistant to other 
therapies. However, larger studies are needed for further 
evaluation, and long-term results have yet to be described. 
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Background The treatment of faecal incontinence secondary to internal anal sphincter dysfunction ts 
unsatisfactory. The aim of the study was to evaluate the efficacy of anal glutaraldehyde cross-linked 
(GAX) collagen injections in patients with a surgically incorrectable disorder. 

Methods Seventeen patients were studied: nine had idiopathic faecal incontinence, three had 
incontinence following haemorrhoidectomy, two following internal sphincterotomy, two following 
an internal sphincter defect from obstetric injury and one following treatment for fistula in ano. All 
patients were refractory to conservative treatment and were unsuitable for surgical repair. All had 
anorectal physiology and endoanal ultrasonography before and after GAX collagen injections. 

Results All patients tolerated the injection without side-effects. All patients had an intact external 
anal sphincter. Following injection, 11 patients showed marked symptomatic improvement. One 
patient reported symptomatic improvement but remained in clinical grade 3, and two reported 
minimal improvement. There was no improvement in three patients, but one of these had a repeat 
injection and showed significant improvement subsequently. 

Conclusion Injection of GAX collagen in the anal canal is a simple and well tolerated method of 
treating faecal incontinence due to internal sphincter dysfunction. Early results suggest it provides 
an easy and reliable alternative to the currently available methods that are often unsuccessful and 


at best unpredictable. 


The aetiology of faecal incontinence is varied and includes 
obstetric damage to the anal sphincters, neuropathy of the 
sphincter muscles and the pelvic floor muscles, and latro- 
genic damage to the internal and external anal sphincters 
during procedures such as lateral internal sphincterotomy 
and haemorrhoidectomy'™. 

Repair of the external anal sphincter following obstetric 
and direct trauma yields good results in 70-90 per cent of 
patients’*. Associated neuropathy yields less favourable 
results**. Results of surgical reconstruction of the internal 
anal sphincter are even less promising. Conservative treat- 
ment, although effective in some patients, is unsuccessful 
in the majority. 

Variation in radial canal pressures has been described 
previously®. This may reflect anatomical deficiency or 
weakness of the sphincter muscle in a defined quadrant. 
Endosonographic studies of the anal canal have shown 
morphological asymmetry of the internal anal sphincter in 
patients with faecal incontinence’. 

Patients with a fissure i# ano refractory to medical 
management undergo lateral internal sphincterotomy. 
Approximately 10 per cent of these patients develop 
faecal leakage or incontinence to flatus. This group often 
has a gutter deformity in the anal canal, which is thought 
to be responsible for the seepage of faecal material’. 

The use of an injectable bulk enhancing agent to 
increase urethral resistance at the level of the bladder 
neck has been tried in patients with urinary incontinence 
with considerable success’. Glutaraldehyde cross-linked 
(GAX) collagen, a highly purified bovine dermal collagen, 
has been developed for use as a perturethral bulking 
agent. It is biocompatable and does not begin to degrade 
for approximately 12weeks after the injection. The 
persistence of GAX collagen has been verified histologi- 
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cally 9-19 nous after injection’, An allergic response 
occurs in up to 3 per cent of patients, and subclinical 
seropositivity has been reported with no adverse effect”. 

The use of an injectable bulk-enhancing agent in the 
anal canal in patients with faecal incontinence has not 
been tested. The aim of this study was to evaluate the 
efficacy of anal GAX collagen injections for the treatment 
of idiopathic faecal incontinence in patients who have 
failed conservative treatment and have a surgically 
incorrectable problem. 


Patients and methods 


Seventeen patients (five men, 12 women), aged 42-76 (mean 
53) years, were recruited to the study. Nine patients had idio- 
pathic faecal incontinence secondary to weakness of the internal 
anal sphincter. Three patients were incontinent following 
haemorrhoidectomy, two following an internal sphincterotomy, 
two had an internal sphincter defect following obstetric injury, 
and one following surgical treatment for fistula in ano. All 
patients had grade 2 or 3 faecal incontinence (incontinent to 
flatus and liquid stool). All patients complained of faecal leakage 
and soiling of underwear, had failed conservative treatment and 
had a surgically incorrectable problem. 

All patients had anorectal physiology and endoanal ultrasono- 
graphy performed before GAX collagen injections. Basal and 
squeeze pressures were measured before and after injection 
using a water-filled microballoon manometry system. Rectal 
volume sensation at the threshold, constant volume and 
maximum tolerable volume was also measured. 

An intradermal test injection (0-2 ml) was given to all patients 
before injection of GAX collagen in the anal canal. The test 
result was read | month later and the therapeutic injection given 
if there was no allergic response. 

The injections were performed in the left lateral position using 
a proctoscope, preloaded GAX collagen syringe and a Gabriel 
haemorrhoid injection needle. The presence of a gutter 
deformity or asymmetry in the anal canal was sought and 
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agen was injected submucosally either until the gutter 
ormity was corrected or adequate symmetrical anal cushions 
raised. The injection was given in one to three positions in 
all patients. A maximum of 2 ml collagen was injected in one 
“session. Í 

Clinical outcome was measured at an interview with the 
patient on follow-up visits at 1 and 6 months. Continence grading 
after injection was established in all patients along with the 
frequency of incontinence episodes following the injection. 


Results 


All patients tolerated the injection without any ill-effects. 
Eleven patients showed marked symptomatic improve- 
ment. None of these leaked liquid stool or reported 
soiling. One patient reported symptomatic improvement, 
but remained in clinical grade 3 although the frequency of 
incontinence episodes improved, and two others reported 
minimal improvement. Three patients reported no 
improvement, but one had a repeat injection and showed 
significant improvement. Three patients have required 
repeat injections. The mean follow-up is 8 (range 
4—12) months. 


Anorectal physiology and endoanal ultrasonography 


All patients had an intact external anal sphincter on 
endoanal ultrasonography. Mean resting pressures were 
low before operation (mean(s.e.m.) 30(11) cmH,O) and 
remained low after operation (45(10) cmH,O). Although 
there was a trend towards an increase in resting pressures, 
the differences were not significant. Similarly, squeeze 
pressures were not significantly different before (125(20) 
cmH,O) and after (130(10)cmH,O) injection. Rectal 
volume sensation was also not affected significantly by 
GAX collagen injections. 


Discussion 


Anal collagen injection is a simple procedure which can 
be performed easily in the outpatient department and is 
well tolerated and free of complications. Despite its 
simplicity, there is a learning curve in recognizing the area 
where the injections should be given. 

In this study the majority of patients reported signifi- 
cant symptomatic improvement. In some where there 
was little or no initial improvement, a repeat injection 
provided significant symptomatic benefit. This appears to 
be a major advantage of this technique in that repeat 
injections can be given to fill keyhole deformities or raise 
anal cushions until the continence grade improves. 

Although there was some improvement in resting and 
Squeeze pressures after injection, this did not reach stat- 
istical significance. This is not surprising, because physio- 
logical measurements do not necessarily correlate with 
symptoms and low resting and squeeze pressures are fully 
compatable with normal continence. 

Faecal incontinence as a result of trauma to the 
internal sphincter, either during fistula surgery or 
controlled division of the internal sphincter during lateral 
internal sphincterotomy, is associated with impairment of 
continence in up to 10 per cent of patients. Results of 
surgical reconstruction in such patients are disappointing. 
A flap advancement technique into the anal canal to fill 
the gutter or keyhole deformity following lateral 
sphincterotomy has been described recently’. Although 
the initial results are encouraging, it has a limited place in 
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the management of faecal incontinence for a wide range 
of reasons. Even in patients in whom advancement flaps 
may be helpful, an initial trial with collagen to fill the 
deformity may be worthwhile, as seen in three patients 
in this study. Another possible role for GAX collagen 
injections is in patients with a combined internal and 
external sphincter defect. Combination therapy with GAX 
collagen and repair of the external sphincter may provide 
better results than repair of the external sphincter alone. 
The mechanism by which collagen injection works is 
uncertain. It seems likely that it is purely a mechanical 
effect of either filling a gutter deformity or raising 
cushions to keep the anal canal closed, thus preventing | 
faecal leakage. Alternatively it may provide an adequate 
anal lining which is bulky enough to plug the anal orifice 
while the internal anal sphincter contracts tonically. 
Initial results from this study suggest that GAX 
collagen injections are a simple way of treating faecal 








leakage and incontinence with impairment of internal anal -> 


sphincter function or internal anal sphincter defects. 
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Background Forty children who underwent the antegrade continence enema (ACE) procedure for 
faecal soiling were studied to determine factors predictive of outcome. 

Methods There were four patient groups: (1) ambulant with spinal dysraphism (7 = 13), (2) 
wheelchair bound with spinal dysraphism (n = 14), (3) ambulant with miscellaneous disorders 
(n = 11) and (4) wheelchair bound with miscellaneous disorders (n = 2). Effectiveness of the 
procedure was assessed using technical evaluation and quality-of-life improvement (QOLI) scores 
(0-5). Objective assessment included colonic transit time (CTT) and anorectal manometry. Median 


follow-up was 21 {range 5-37) months. 


Results Some 28 of 40 children achieved continence. The procedure was reversed in four of 40 
children. Of the other 36 children with a functioning ACE stoma, all reported improvement in 
quality of life (mean QOLI score 3-5). There were no significant differences in technical evaluation 
score, QOLI score, CTT, manometry findings or continence between ambulant groups and the 
wheelchair-bound group with miscellaneous disorders. QOLI score, anorectal squeeze pressure and 
continence were significantly poorer in those who were wheelchair bound with spinal dysraphism. 
Absent squeeze pressure was associated with poor outcome. 

Conclusion Wheelchair-bound children with spinal neuropathy have a poorer outcome following the 
ACE procedure, Although ACE is an effective method of promoting faecal continence, it is 
essential to determine the aetiology of incontinence and sphincter function before operation. 


Faecal incontinence is a physically, emotionally and 
psychologically disabling symptom, predisposed by a 
variety of congenital and acquired disorders in childhood. 
These disorders notably include spina bifida, allied spinal 
neuropathies, anorectal malformations, Hirschsprung’s 
disease and hypoganglionosis, and, rarely, may follow 
anorectal sphincter trauma. Historically, incontinence in 
such children has been managed by means of dietary 
manipulation, laxatives, suppositories and rectal enemas’. 
While these measures suffice in some cases, a significant 
proportion of paediatric patients remains incontinent. The 
introduction of the antegrade continence enema (ACE) 
procedure has been a major advance’. Proponents of the 
ACE operation report excellent control of faecal 
continence’, The aim of this study was to evaluate 
functional results following the ACE procedure in an 
effort to help identify factors predictive of outcome. 


Patients and methods 


All children with faecal incontinence undergoing the ACE 
procedure between November 1993 and July 1996 were included 
in the study. Before surgery all children had tried non-operative 
management with laxatives, suppositories, enemas, manual 
evacuation and high rectal washouts. A consultant paediatric 
surgeon and a stoma nurse specialist counselled patients and 
their families before the ACE procedure. Patients were 
categorized into four groups according to diagnosis and mobility: 
Presented to the British Association of Paediatric Surgeons 
XLIVth Annual International Congress, Istanbul, Turkey, July 
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(1) ambulant with spinal dysraphism, (2) wheelchair bound with 
spinal dysraphism, (3) ambulant with miscellaneous disorders 
and (4) wheelchair bound with miscellaneous disorders. 


Operative technique 


All patients had routine bowel preparation. Prophylactic 
antibiotics (cefotaxime and metronidazole) were administered at 
the time of surgery. In the early part of the study the appendix 
was reimplanted orthotopically into the caecum with a 
submucosal tunnel to ensure that it was non-refluxing’. 
Subsequently, the approach was modified to simple appendi- 
costomy, imbricating the caecum around the base of the 
appendix with interrupted sutures*. A skin flap was routinely 
fashioned at the appendicocutaneous junction to create a wide 
cutaneous stoma which could be catheterized easily. Tubularized 
caecum (lateral caecal flap) was employed in children whose 
appendix had been removed or used in a urological procedure". 
After operation the stoma was left intubated to ‘mature’ for 
2 weeks using a lubricated Silastic (Dow Corning, Reading, UK) 
Foley 10—12-Fr catheter”. 


Functional assessment 


The effectiveness of the procedure was evaluated subjectively 
using a technical evaluation score and a ‘quality of life’ 
improvement (QOLI) score'’. These scores were determined 
from a questionnaire completed by patients and their parents. 
The technical score (0-20, where 20 represented the best 
possible score) addressed the following: (1) degree of 
postoperative soiling, (2) speed of self-catheterization and (3) 
time taken to complete the ACE washout. The QOLI score 
sought to ascertain the child’s perception of the effectiveness of 
the ACE procedure in preventing soiling. Briefly, a score of 5 
was ideal or perfect, 4 denoted great improvement but still some 
problems, 3 was definite improvement but not perfect, 2 showed 
some improvement, | indicated little improvement and 0 was no 
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improvement. Continence was defined as less than one episode 
of soiling per month and ‘clean’ within 60 min after the ACE 
washout. - 

Colonic transit time (CTT) was measured by ingestion of ten 
radio-opaque marker beads daily with breakfast for six 
consecutive days. A single plain abdominal radiograph was taken 
on day 7. CTT was calculated in days by determining the number 
of markers (M) counted on the radiograph using the formula”: 
CTT = M/10. | 

Anorectal manometry was performed using a multichannel 
catheter system (Synectics Medical, Enfield, UK). An open fluid 
perfusion system was utilized and pressure measured by 
transducers housed in the perfusion line, in turn connected to a 
PC Polygraph HR preamplifier (Synectics Medical). An analog- 
digital converter and personal computer were used to convert 
the signal to digital values. This permitted measurement of the 
anorectal resting pressure, squeeze pressure and anorectal 
reflex*”, 





Statistical analysis 

Data were analysed using SPSS for Windows (v.6. 1.2: SPSS, 
Chicago, Illinois, USA) and GraphPad Prism (GraphPad 
Software, San Diego, California, USA). Independent-samples 1 
test with F test for homogeneity of variance and the 7 test were 
used as appropriate. P < 0-05 was considered significant. 


Results 


During the study 40 patients (22 girls, 18 boys) underwent 
the ACE procedure. The causes of faecal incontinence are 
shown in Table 1. Median age at operation was 11 (range 
6-21) years. Median duration of follow-up was 21 (range 
5-37) months. A completed patient and parent 
questionnaire was obtained for all children. Six patients 
declined to undergo estimation of CTT and anorectal 
manometry studies. 


Surgical complications 


Five patients had minor wound infections after operation 
that responded to antibiotic therapy. Eighteen children 
developed stomal stenosis, seven of whom responded to 
repeated dilatation. Eleven patients needed formal 
surgical correction using a V-Y plasty. All patients who 
had the appendix reimplanted and five of seven of those 
who had a tubularized caecal flap developed stomal 
stenosis (P=(-001 versus simple appendicostomy). Two 
patients had formal reimbrication of the appendicocaecal 
junction in an effort to reduce leakage of faeces. Caecal 
perforation resulting in abdominal pain and peritonitis 
was encountered in a child following false passage of a 
catheter. This was explored and repaired surgically. Faecal 
fistula developed in a further patient who is presently 
undergoing a trial of non-operative management. Finally, 
an appendicostomy was converted to a tubularized caecal 
flap in a child whose abdomen was explored to relieve 
postoperative adhesion obstruction. 


Table 1 Cause of faecal incontinence in 40 patients 








i Wheelchair 
Disorder : bound Ambulant Total 
Spinal dysraphism 14 13 27 
Anorectal malformation I 7 8 
Hypoganglionosis 0 3 3 
Hirschsprung’s disease 0) 1 ] 
Anorectal sphincteric trauma —t 0 | 
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Table 2 Comparison between wheelchair-bound group with 
spinal dysraphism and other patients 


Wheelchair bound 

with spinal 

dysraphism Others 
(n = 14) (n = 26) 


CONI eeaeee na ea 


Quality of life improvement 2-5 (1-5) 4 (2-5) 
(0-5)* n 
Colonic transit time (days)* 2-6 (0-3-6-0) 1-9 (02-53) 
Anorectal resting pressure 48 (29-89) 42 (27-109) 

(mmHg)* | 
Anorectal squeeze pressure 0 (0-157) 91 (0-202) 
(mmHg)* 
Continent 7k 2i 
Reversal 2 2 





“Values are median (range). +P <0-05 (t test); 4P < 0-05 (7 test) 


Functional outcome 


The ACE procedure was reversed in four children (three 
had spina bifida, two of whom were wheelchair bound; 
one had a failed revisional posterior sagittal ano- 
rectoplasty) within 5-19 months because of uncontrollable 
faecal soiling following operation (Table 2). Three of these 
patients now have a permanent colostomy and the other 
reverted to a regimen of rectal enemas and manual 
evacuation. These patients did not participate in the 
functional study. Eight further patients, five who were 
wheelchair bound with spinal dysraphism, two who were 
ambulant with myelomeningocele and one who was 
ambulant with tethered cord and lipomeningocele, were 
classed as incontinent following the ACE procedure, 
giving an overall success rate of 28 of 40 children. The 
mean QOLI score was 3-5 and all children remaining with 
an ACE stoma reported some improvement in quality of. 
life. QOLI scores were significantly lower in the group of 
patients with spinal dysraphism who were wheelchair 
bound than in all other groups (P = 0-033, ¢ test); there 
were no significant differences between the two groups of 

ambulant patients and the wheelchair-bound group with 


miscellaneous disorders. Only seven of 14 patients who 


were wheelchair bound with spinal dysraphism were 

continent following the ACE procedure, compared with 

21 of the other 26 patients (P = 0-016, t test). | 
Maximal anorectal squeeze pressure was significantly 


lower in the patients with spinal dysraphism who were 
wheelchair bound than in all other groups (P=0-0006) 


(Table 2). Overall, in this series seven of eight children 
classified as incontinent after operation had no anorectal — 
squeeze pressure (P= 0-0014 versus all other continent 
patients (n = 28), 7° test). | 

There were no differences in CTT or technical 
evaluation scores between patient groups or when 
children were classified according to functional outcome, 


There were no significant differences in technical 
evaluation score, QOLI score and continence rates when 


patients were analysed according to the nature of the 
surgical procedure performed (Table 3). i 


Enema technique 


The majority of the children administer the ACE enema 
on alternate days. In 22 patients a phosphate enema 
followed by a saline washout has proved satisfactory. 
Judicious use of liquorice stick with saline, saline alone, 
Microlax (Evans Medical, Leatherhead, UK) and Picolax 
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Table 3 Comparison between different surgical techniques 





Technical 

Surgical No. of — evaluation QOLI 
technique patients  score* score” —- Continent 
Appendicostomy 23 16 (11-20) 3(1-3) 17 
Tubslarized : 13 (9-16) 2(1-4) 5 

cascal flap 
Orthotopic 6 15 (12-19) 2 (2-4) 6 

reimplantation 

of appendix 





“Values are median (range). QOLI, quality of life improvement 


(Ferring, Feltham, UK) is useful in five patients who have 
developed adverse reactions to phosphate. Two patients 
who experienced abdominal cramps following the enema 
responded adequately to the use of proprietary 
antispasmodic (Buscopan; Boehringer Ingelheim, 
Bracknell, UK) and motility (Lomotil; Searle, High 
Wycombe, UK) agents. 


Discussion 


Faecal incontinence in a child is a significant psychosocial 
handicap. Previously there were few options available 
when standard techniques of dietary manipulation, 
laxatives and enemas failed. Many of these children were 
condemned either to a lifetime of faecal incontinence and 
pads or to faecal diversion with a colostomy. In 1990, 
Malone et al? pioneered the ACE procedure. The 
rationale behind this operation is simple: ‘to provide 
patients with a continent catheterisable colonic stoma’ so 
that they can remain clean and independent’. The ACE 
operation has now been offered to a variety of patients 
with faecal incontinence, and proponents report excellent 
control of the incontinence’. 

In the present study early failure (persistent faecal 
incontinence) occurred in four of 40 patients, prompting 
critical appraisal of the authors’ institutional experience 
with the ACE procedure. Three of these patients had 
spina bifida, two of whom were confined to wheelchairs: 
the other patient had a revisional posterior sagittal 
anerectoplasty. Further analysis revealed a significantly 
poor functional outcome for wheelchair-bound patients 
with spinal dysraphism. Only seven of 14 of these children 
derived benefit (Le. are rendered clean) from an ACE 
operation. The reasons for failure were apparent on 
scrutinizing the anorectal manometry profiles of these 
patients. Overall, maximum anorectal squeeze pressures 
were significantly lower in the wheelchair-bound patients 
with spinal dysraphism, and in seven of eight of these 
children who were incontinent following the ACE 
Operation no squeeze pressure could be recorded. This 
lec to persistent and involuntary episodes of faecal soiling 
despite numerous efforts to adjust or tailor enema 
schedules to individual needs. Of interest was the fact that 
seven of these patients who did have an element of 
squeeze pressure activity could be made clean. Three 
other patients remained incontinent by the reported 
criteria, although one had an improved QOLI score. All 
of these children had some form of spinal dysraphism: two 


were ambulant with myelomeningocele and no squeeze 
pressure, and one was ambulant with lipomeningocele and 
tethered cord. 

Surgical complications were not infrequent. Stomal 
stenosis occasionally responded to dilatation, although 11 
of 18 affected patients required a V—Y plastic revision. 
These problems were significant in children who had 
orthotopic reimplantation or a tubularized caecal flap*'® 
and are less frequent now that appendicostomy with 
caecal imbrication is performed**. A button caecostomy 
device is a new alternative’. Children and their parents 
must be given instructions on signs and symptoms that 
herald viscus perforation and enema toxicity”. Close 
communication between the patient, parents, nurses and 
surgical staff reinforces these issues. 

The ACE operation in selected patients may have a 70 
per cent success rate in achieving faecal continence. 
Caution should be exercised when offering this procedure 
to patients who are wheelchair bound with spinal 
dysraphism who, at best, achieve a 50 per cent continence 
rate. Absent anorectal squeeze pressure is a poor 
prognostic indicator. 
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Background This study evaluates the role of | aparoscopy for managing the intra-abdominal testis. 

Metheds Over 30 months, 48 children (six with previous groin explorations) underwent laparoscopy 
for a unilateral impalpable undescended testis. The patients’ age ranged from 1 to 9 years. 

Results Eleven children required insertion of ‘working ports’ for mobilization of obscuring colon 
before the diagnosis could be established. Twenty-eight children had an absent testis. In nine, vas 
and vessels entered the internal ring. In 19, vas and vessels ended blindly above the internal ring. 
Twenty children had an intra-abdominal testis. Ten underwent a laparoscopic single-stage 
orchidopexy (eight without and two with ligation of vesse ls); at a minimum follow-up of 2 years, 
one testis in this group had atrophied, three were located in the lower half of the scrotum and six in 
the: upper half. The remaining ten children underwent a laparoscopic two-stage Fowler—Stephens 
operation. At a minimum follow-up of 6 months, eight of these testes were palpable in the lower 


half and two in the upper half of the scrotum. 


Conclusion In the majority of cases, laparoscopy obviates the need for groin exploration. Technically 
a first-stage Fowler-Stephens procedure can be performed easily and effectively via the 
laparoscope. However, the second-stage Fowler—Stephens procedure or single-stage orchidopexy 
requires laparoscopic skills and may not necessarily provide sufficient length to the testicular 


attachment. 


Cryptorchidism affects 0-8 per cent of male children at 
l year of age’. In approximately 20 per cent of these 
children the testis will be impalpable and presumed to be 
located within the abdominal cavity'*. Although ultra- 
sonography, computed tomography and venography have 
been used’, laparoscopy is the most reliable method of 
confirming the presence of an intra-abdominal testist”. 
Following localization of an intra-abdominal testis an 
open procedure, one-stage orchidopexy, one- or two-stage 
Fowler—Stephens procedure or microvascular transfer, is 
required for placement of the testis within the scrotum" 
Alternatively the testis is removed. 

Therapeutic laparoscopy is beginning to be used in 
the management of intra-abdominal testes” '°)*'* This 
report describes present experience in assessing the role 
of laparoscopic surgery in the management of the impalp- 
able undescended testis. 


Patients and methods 


Over 30 months, 48 children underwent laparoscopy for 
evaluation of a unilateral impalpable testis following careful 
palpation of the scrotum and groin under general anaesthesia. 
Six of the patients had undergone a negative groin exploration at 
other institutions, The mean age of the patients was 33 (range 
1-9) years. Informed consent was obtained for laparoscopy with 
permission to proceed with orchidectomy, one- or two-stage 
orchidopexy or groin exploration depending on the findings at 
laparoscopy. 

Under general anaesthesia the abdomen was palpated to 
ensure that the bladder was empty. A primary periumbilical port 
(35-10 mm) was _ inserted using an open technique” and a 
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pneumoperitoneum created using carbon dioxide with a flow rate. 


of 0-21/min and an intra-abdominal pressure of 6-8mmHg. > 


Following exploration of the abdominal cavity in a Trendelen- 
berg position, with or without a lateral tilt, the sites (usually high 


iliac/low lumbar region and suprapubic/opposite iliac region) and 


sizes (3-5-10 mm) of one or two working ports were selected 
depending on the child’s size, laparoscopic findings and the type. 
of procedure required. 

When the testis was low with a reasonably long vascular 
pedicle, single-stage orchidopexy was attempted with complete 


mobilization of the testicular attachment from the lower pole of < 
the kidney to the base of the bladder. The mobilized testis was | 


then placed through the inguinal canal and secured in a dartos 
pouch with or without groin incision. Following early experience 


with this technique, single-stage orchidopexy was converted to a. l 


one-stage Fowler-Stephens procedure (division of testicular 
vessels and orchidopexy at the same time) when the vascular 
pedicle was too short to allow testicular positioning in the lower 
half of the scrotum. 

In children undergoing a two-stage Fowler—Stephens proce- 
dure a first stage (division of testicular vessels) was performed 
with laparoscopic ligation of the testicular vessels using two 


metal clips or non-absorbable suture ligatures. Subsequently a0. 


jararoscopic second-stage procedure (mobilization of testis ane y 
orchidopexy) was done 6-9 months later. ni 


Results 


Following initial laparoscopy, 11 children required inser- 
tion of one or two working ports for mobilization of the- _ 
colon or division of adhesions to establish the diagnosis. 


Twenty-eight children had an absent testis on the side 
under investigation. In 19, the vas and vessels were seen 
to end blindly above the internal ring. In the remaining 
nine, vas and vessels entered the inguinal canal and groin 
exploration was performed. Histological evaluation of 
tissue excised from the end of the attenuated spermatic 
cord confirmed the presence of the vas deferens but aid 
not identify any testicular tissue. 


983 


984 G.M. E. HUMPHREY, A. S. NAJMALDIN and D. F. M. THOMAS 


Twenty children had an intra-abdominal testis. Of these, 
ten underwent a single-stage laparoscopic orchidopexy 
{eight without and two with division of the testicular 
vessels). At follow-up (mean 2:5 (range 2—4) years), three 
testes were located in the lower half of the scrotum and 
six in the upper half. One high testis managed by exten- 
sive mobilization with division of the testicular vessels 
had atrophied. The remaining ten children underwent a 
laparoscopic two-stage Fowler—Stephens procedure and at 
subsequent follow-up (mean 1-5 (range 0-5-3-5) years) 
eight testes were located in the lower half and two in the 
upper half of the scrotum. 

The mean operating time was 18 (range 15-40) min for 
laparoscopy alone, 30 (range 22-60) min for a first-stage 
Fowler-Stephens procedure and 65 (range 52-90) min 
for single-stage orchidopexy and second-stage Fowler- 
Stephens operation. All children who had laparoscopy 
alone or a first-stage Fowler-Stephens procedure were 
managed as day cases. Children undergoing orchidopexy 
either as single-stage procedure or second-stage Fowler- 
Stephens operation stayed in hospital overnight but 
mone required opiate analgesia. There were no technical 
failures and no laparoscopy-related complications. 


Discussion 


The risks of atrophic change and malignancy developing 
within an undescended testis are widely recognized", as 
is the role of laparoscopy in identification of the intra- 
abdominal testist. It has been reported that single-port 
diagnostic laparoscopy fails to obtain the correct diagnosis 
in 5—& per cent as a result of bowel or adhesions obscur- 
ing the testis or its attachments’***. Laparoscopic exami- 
nation should include complete visualization of the pelvis 
and retroperitoneum behind the colon. It is therefore not 
surprising that in this series a high proportion of children 
(11 of 48) required insertion of one or two additional 
laparoscopic ports. In the six children who had previous 
groin exploration elsewhere, laparoscopy demonstrated 
that the testis was absent in four and in two it was located 
within the abdominal cavity. Diagnostic laparoscopy 
should be 100 per cent accurate in the hands of an 
experienced laparoscopic surgeon. The value of groin 
exploration when vas and vessels enter the inguinal canal 
in the absence of a palpable testis is uncertain as 
testicular tissue is rarely found. 

Operative laparoscopy is becoming increasingly 
common and recent reports of orchidopexy and first-stage 
Fowler-Stephens operation suggest that the technique 
may be used as an alternative to open surgery for defini- 
tive management of the intra-abdominal testis®'"'*"'®. The 
present experience supports that of Nassar’? and suggests 
that a first-stage Fowler—Stephens orchidopexy can effect- 
ively be performed via the laparoscope. The technique, 
however, requires three laparoscopic ports. 

Singie-stage orchidopexy and second-stage Fowler- 
Stephens procedures are conventionally carried out via a 
grom incision. Using a laparoscopic approach, the mobi- 
lized testis can be pulled into the scrotum via the incision 
used to create a dartos pouch, This technique requires 
extensive laparoscopic experience. The role of single-stage 
laparoscopic orchidopexy remains uncertain as even fol- 
lowing extensive mobilization it is frequently not possible 
to gain sufficient length of vascular pedicle to ensure that 
the testis remains located in the lower half of the scrotum. 


This was less of a problem in children undergoing a 
Fowler—Stephens orchidopexy. 

Laparoscopic orchidectomy is seldom necessary?!?'*”; 
it was not required in any of the children in this series. 
However, if orchidopexy is considered unsuitable, laparo- 
scopic orchidectomy can be done. 

In this study the success of laparoscopic orchidopexy for 
intra-abdominal testes as judged by placement of the 
testis within the scrotal sac was high (19 of 20 testes). This 
compares well with the results of open surgical tech- 
niques: 67 per cent for one-stage Fowler—Stephens, 77 per 
cent for staged Fowler—-Stephens, 81 per cent for intra- 
abdominal orchidopexy and 84 per cent for microvascular 
transfer". 
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Background Inflammatory mediators are released after trauma and may be related to the 
pathogenesis of sepsis. A prospective combined study of the pattern of release of an inflammatory 
mediator, interleukin (IL) 6, leucocyte activation polmo pronar leucocyte (PMN) CD11b 
receptor expression and plasma elastase-x, proteinase inhibitor complex (E~2,PI)) and soluble 
endothelial adhesion molecule expression (soluble E-selectin (sE-selectin) and soluble intracellular 
adhesion molecule 1 (sICAM-1)) was performed in patients suffering blunt trauma without adult 
respiratory distress syndrome (ARDS) or multiple organ failure syndrome (MOFS). 

Methods Thirty-one patients with a mean Injury Severity Score (ISS) of 14 (range 9-57) were 
studied. Venous blood samples were collected within 6 h of injury and then at 1, 3, 5 and 7 days. 
Leucocyte CD11b expression was quantified by flow cytometry. Serum IL-6, plasma E—z,PI, sE- 
selectin and sICAM-1 were measured by enzyme-linked immunosorbent assay. 

Results Serum IL-6, CD11b expression and E~z,PI levels were significantly raised above control 
values (P<0-0001) on admission, slowly returning towards control values over the study period 
(median IL-6, 140 pg/ml versus undetectable; CD11b, 14-8 versus 6-4 mean channel fluorescence 
units; E~x, PI, 208 versus 52 ug/l). The sICAM-1 level rose to a median of 539 ng/ml at 5 days 
(control 243 ng/ml). The median sE-selectin level also progressively increased to a maximum level 
of 80 ng/ml at 5 days (control 49 ng/ml). Eleven patients developed postoperative sepsis. Significant 
differences in CD11b expression were seen at days 3, 5 and 7 and in E—z, PI at 6 h, 24 h and 3 days 
in patients who subsequently developed sepsis (P < 0-05). Severe injury (ISS 16 or greater) was 
associated with significantly greater responses in these measurements. 

Conclusion These data show that markers of inflammation are specifically stimulated by trauma even 
when ARDS and MOFS do not occur. The CD11b receptor on PMNs may be useful in screening 


patients destined to develop post-traumatic sepsis. 
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Multiple organ failure syndrome (MOFS) is a leading 
cause of death in patients after multiple trauma. This has 
been associated with an exaggerated systemic 
inflammatory response syndrome which may occur after 
trauma and may lead to critical organ injury’. Several 
components of the immune system have been implicated 
in this process including the release of proinflammatory 
cytokines, activated polymorphonuclear leucocytes 
(PMNs) and leucocyte—endothelial interactions’. The role 
of each of these elements is not clear although many 
consider the neutrophil as the pivotal player in the 
pathogenesis of adult respiratory distress syndrome 
(ARDS) and MOFS and the expression of cell surface 
receptors on neutrophils to be regulated by 
proinfiammatory cytokines*’. However, a specific 
inflammatory marker has not yet been implicated in the 
process underlying the development of MOFS. 

The proinflammatory cytokine interleukin (IL) 6 is pro- 
duced by a variety of cells such as monocytes, macro- 
phages, lymphocytes, fibroblasts and endothelial cells’*". 
IL-6 is involved in the modulation of local inflammation 
and the systemic reaction known as the acute-phase 
response which is characterized by fever, leucocytosis, 
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tachycardia, net catabolism and alteration in the pro- 
duction of hepatic proteins”. 

Activated leucocytes express surface glycoproteins 
known as integrins, of which the £, integrins are particu- 
larly important’. These consist of a f, (CD18) chain 
covalently linked to one of three different x chains 
(CDila, CDilb, CDliic). The CD11b/CDI18 receptor 
binds complement and has a major role in neutrophil 
adhesion and diapedesis'*. PMN -endothelial cell adhesion 
involves intracellular adhesion molecule (ICAM)1 and E- 
selectin’’'®, the E-selectin initiating and ICAM-1 com- 
pleting the adhesion process which allows migration of the 
neutrophils across the vascular endothelium'’, where final 
tissue destruction involves the release of elastase from 
PMNs". Elastase degrades elastin, collagen, proteoglycans 
and fibronectin” and measurement of complexed neutro- 
phil elastase provides a sensitive indicator of neutrophil 
activation. 

The purpose of this investigation was to study changes 
which occur in serum IL-6, plasma elastase—x, proteinase 
inhibitor complex (E-% PI}, neutrophil CD11b receptor 
expression, serum soluble ICAM-1 (sICAM-1) and soluble 
E-selectin (sE-selectin) levels to determine the 
relationship between these aspects of the inflammatory 
process in a series of patients suffering blunt orthopaedic 
trauma, who did not develop ARDS or MOFS but did 
develop sepsis. 
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Table 1 Numbers of septic complications related to the injuries 
sustained : 





No. of 





| Median (range) Infective 
Injuries : patients ISS complications 
Fractured pelvis* 9 18 (9-27) 4 
Fractured femur* > 14 14 (9-57) 5 
Fractured tibia* © 7 9 (9-10) l 
l 


Fractured forearm* 1 11 





*Other injuries sustained. ISS, Injury Severity Score 


Patients and methods 


Thirty-one adult patients were studied prospectively following 
blunt trauma. All patients arrived in hospital within 6 h of injury, 
had an Injury Severity Score (ISS) of 9 or more and were subse- 
quently in hospital for at least 7 days. Table I shows the patients’ 
characteristics and the injuries sustained with the corresponding 
ISS. For comparison the patients were divided into two groups: a 
severely injured group with an ISS of 16 or more, and a group 









with moderate injury and an ISS of 9-15, as defined by Ertel er 
al". Patients were defined as developing sepsis if a systemic 


response to infection was clinically evident (i.e. two or more of 
the following: peripheral white blood cell count of less than 
2% 10" per litre or more than 15x 10° per litre; temperature 
higher than 38°C; twofold increase in serum alkaline phosphatase 
level; bilirubin level higher than 20 mol/l; hypotension, with 
systolic blood pressure less than 100mmHg for 2h; and 
tachycardia greater than 100 beats per min for 2 h), along with a 
clinical evidence of an infection site supported by a positive 
bacterial culture.: Ethics committee approval was obtained and 
all patients or their representatives gave oral or written consent. 

Venous blood samples were collected on arrival in the 
emergency department and at 1, 3, 5 and 7 days following injury. 
Similarly, venous blood samples were collected from 20 (11 
women and nine men) healthy uninjured individuals, with a 
median age of 54 (range 23-85) years who formed the control 
group for this study. The serial venous blood samples were 
collected on ice into two types of endotoxin-free vacutainer 
tubes, one containing ethylenediamine tetra-acetic acid (EDTA) 
and one containing clot activator. Processing took place within 
2h of collection. The tubes containing the clot activator were 
centrifuged at 1000 r.p.m. (MSE; Scientific Instruments, Crawley, 
UK) for a period of 10 min, the serum and plasma were 
collected and stored at — 70°C. Flow cytometric studies were 
performed on 100 yl blood from the EDTA tube. 








Flow cytometry of polymorphonuclear leucocytes 


Polymorphonuclear cells were stained with fluorescent labelled 
antibodies against CD11b in a whole blood assay as described 
previously”, An. isotype-matched fluorescein isothiocyanate- 
conjugated monoclonal antibody that does not specifically react 
with human cells was used as a negative control to exclude any 
non-specific Fe-related antibody binding, 

Immunofluorescence was determined on a Coulter Epics 
(Luton, UK) flow cytometer. Forward angle and 90° light scatter 
measurements were collected. At least 10000 events were 
counted on each sample within a region gated for PMNs. The 
data were analysed using the Coulter Epics XL cytometer 
software and expressed in mean channel fluorescence units. 





Determination of inflammatory markers 


Serum IL-6, s-ICAM and sE-selectin levels were measured using 
enzyme-linked immunosorbent assay (ELISA) kits (R and D 
Systems, Minneapolis, Minnesota, USA). All measurements were 
performed in duplicate. Plasma E-x, PI levels were determined 
using an indirect sandwich ELISA assay” recalibrated against the 
currently commercially available Merck elastase assay. 


Statistical analysis 

Non-parametric tests (Mann-Whitney U test) were used to 
assess differences between observed values, and area under the 
curve (AUC). Differences were considered significant at P< 0-05. 


Results 


Serum IL-6, plasma E-«,PI levels and CD11b expression 
in patients were significantly raised above control levels 
(P<0-0001) on admission slowly returning towards con- 
trol values over the study period (Figs 7, 2 and 3). The 
SICAM-1 and sE-selectin levels were slightly raised - 
initially and increased with time. This rise was initially not 


significantly above control values but became significant ~— 
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Fig. 1 Interleukin (IL) 6 concentrations with time following 
trauma (n= 31). Median values (dots), interquartile ranges 
(boxes), and the maximum and minimum values (bars) are 
shown. The 95 per cent cut-off for the control group is 
represented by the dotted line 
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Fig. 2 Elastase ~x, proteinase inhibitor (E-«, PI) 
concentrations with time following trauma (n = 31). Median 
values (dots), interquartile ranges (boxes), and the maximum and 
minimum values (bars) are shown. The 95 per cent cut-off for 
the control group is represented by the dotted line 
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Fig. 3 Polymorphonuclear leucocyte CD11b mean channel 
fluorescence (MCF) with time following trauma (71 = 31). Median 
values (dots), interquartile ranges (boxes), and the maximum and 
minimum values (bars) are shown. The 95 per cent cut-off for 
che control group is represented by the dotted line 
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Effect of sepsis 


Eleven of the 31 patients developed sepsis during the 
course of the study. However, none of the patients studied 
developed MOFS. There were no significant differences in 
sE-selectin, sICAM-1 or IL-6 concentrations between 
patients with and without sepsis at any time. A significant 
difference in the expression of CDilb was observed in 
patients with sepsis at 3, 5 and 7 days of the study period 
(Mann-Whitney U test, P=001) (AUC, P = 0-04). The 
E-x, PI level appeared to be higher in patients with sepsis 
than in those without sepsis during the first 3 days of the 
study period (Mann-Whitney U test, P<0-05) but this 
difference was lost over the subsequent 7days (AUC, 
P=0-1) (Fig. 4). There was no difference in ISS between 
the patients with and without sepsis (P = 0-109). 


The effect of Injury Severity Score 


The results were further analysed according to ISS. Two 
groups of patients were identified. Group A consisted of 
ten patients with an ISS of 16 or more and group B of 21 
patients with an ISS of 15 or less. The release of plasma 
E-a, PI differed significantly between the two groups at 
all time points with the more severely injured group (A) 
having significantly higher levels. A similar difference was 
also seen for serum IL-6 (data not shown). The difference 
between the two groups in terms of levels of adhesion 
molecules sICAM-1 and sE-selectin (higher in group A) 
was significant at day 5 (sICAM-1 and sE-selectin) and 
day 7 (sICAM-1). However, no significant difference 
between the two groups was seen in the leucocyte expres- 
sion of CDIIb. 


Discussion 


It is now believed that an exaggerated systemic inflam- 
matory response may be responsible for the development 
of MOFS after trauma. However, although many inflam- 
matory mediators have been implicated in this process the 
overall picture and the key elements remain uncertain. No 
studies have yet examined a number of elements of each 
stage of this process from cytokine to neutrophil elastase 
release in a single group of patients. This study aimed to 
obtain baseline data on trauma patients who developed a 
sepsis response although clearly no conclusions can be 
reached about MOFS from the present data. 

The proinflammatory cytokine IL-6 was found to be 
released rapidly after trauma at levels which were signifi- 
cantly greater in more seriously injured patients. These 
findings parallel those reported after elective surgery” 
and confirm those of Cruickshank and associates” and 
Hoch et al.™*. Serum concentration of IL-6 therefore 
represents a sensitive marker of tissue damage and may 
play an important role initiating the systemic inflam- 
matory response syndrome. The serum IL-6 level was not 


Fig. 4 a Polymorphonuclear leucocyte CD11b mean channel 
fluorescence (MCF) and b elastase-x, proteinase inhibitor (E~—z, 
PI) concentrations with time following trauma in 31 patients 
subdivided on the basis of development of sepsis (a = 11; @) 

or no sepsis (n = 20; ©). Median values (dots), interquartile 
ranges (boxes), and the maximum and minimum values (bars) 
are shown. P= 0-04 (CD11b), P=0-1 (E-x, PI) (area under the 
curve) 
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associated with sepsis in this study, although others have 
found that increased serum levels of IL- 6 correlated with 
a poor outcome in patients with sepsis”. 

In this study the effect of trauma on neutrophil acti- 
vation was assessed by studying the expression of CD11b 
surface receptor and measurement of plasma elastase. 
The levels of the CD11b surface receptor were found to 
be significantly raised on admission. The degree of up- 
regulation did not correlate with the ISS but was signifi- 
cantly higher in patients who developed septic compli- 
cations. This finding parallels that of the effects of elective 
major resectional surgery on neutrophil CD11b expres- 
sion”, Post-traumatic MOFS has also been associated 
with increased number of CD11b/CD18 receptors on the 
PMN surface and an upregulation of the oxidative burst”*. 
In this study, there was no apparent relationship between 
neutrophil CDilb expression and sepsis until the third 
day after injury when the infection was presumably 
establishing itself in the tissues. 

A significantly raised E-,PI level was observed on 
admission which seemed to be higher in those with 
greater degrees of injury and with the development of 
sepsis, being significantly raised at day 1 and day 3 com- 
pared with that in patients without sepsis. One other study 
has reported a similar pattern of elastase release but was 
unable to correlate this with injury severity, probably 
because of the small group of patients studied”. 
Repetitive increases of plasma elastase have been seen 
after trauma in patients who developed MOFS* although, 
interestingly, this was also associated with septic compli- 
cations. Nuytinck et al.’ also reported that raised plasma 
levels of elastase correlated well with the severity of injury 
and the occurrence of multiple organ failure. Moreover, 
these authors were also able to discriminate between later 
survival or death at an early stage in the clinical course 
using this parameter. The present data also suggest that 
significantly raised levels of plasma Ex,PI may have 
predictive value on days! and 3 for the subsequent 
development of sepsis syndrome. 

Endothelial adhesion molecule expression is also 
essential for leucocyte adhesion and migration. Both sE- 
selectin and sICAM-1 levels were found to be raised sig- 
nificantly in the plasma by day 3 following traumatic injury 
and subsequently increased, the magnitude of the increase 
being related to the degree of injury. Law et al. found a 
significant correlation between the raised levels of 
sICAM-1 and the later occurrence of and severity of 
multiple organ failure but the present study did not show 
a relationship between sICAM-1 and the occurrence of 
septic complications. 

The data from this investigation confirm that early 
following trauma, IL-6 is released and neutrophils are 
activated. Soluble endothelial adhesion molecules were 
subsequently detectable in the peripheral blood suggesting 
that receptor—ligand binding between neutrophils and 
endothelial cells may have occurred. The magnitude of 
these responses is related to the degree of trauma sus- 
tained and some are associated with the subsequent 
development of sepsis. It is probable that loss of control 
of this normal inflammatory response syndrome with over- 
stimulation of the parameters involved may be responsible 
for the widespread tissue damage characteristic of ARDS 
and MOFS often seen in multiply injured patients. There 
may be an idiosyncratic genetically determined com- 
_ ponent of the response to injury which in some individuals 
results in loss of the normal control mechanisms that 
attenuate this response, thus allowing it to proceed to 


widespread tissue injury, clinically manifest as ARDS and — 


MOEFS. Indeed, there is now preliminary evidence that the 
polymorphic expression of another neutrophil receptor, 
CD16, may be related to the degree of the sepsis 
response”. 

Activation of the inflammatory processes as suggested- 
by an increase in the level of these markers is the norm. 
even in patients who do not develop ARDS or MOFS, as. 


seen in the present study. Further studies are now — 


required on the input of trauma on the production of- 
negative regulatory cytokines such as IL-10 which has 
been shown to be upregulated after major surgery”. 
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Background Intraoperative lymphatic mapping an 
(the sentinel node) may allow some patients wit f forn 
axillary clearance. The aim of this pilot study was to establish the reliability of the technique in 


predicting axillary node status. 


Methods Sixty-eight consecutive patients with breast cancer, 38 undergoing mastectomy and 30 wide 
local excision, were included. Some 2-4 ml of 2-5 per cent Patent Blue dye was injected into 
adjacent breast tissue on the axillary side of the primary tumour. After 5-10 min, the axilla was 
explored. Blue-stained lymphatics were dissected t 
frozen-section examination, followed by routine histology. Formal axillary dissection was then 


completed. 


Results A sentinel lymph node was identified successfully in 56 (82 per cent) of 68 patients. Histology 
of the sentinel node accurately predicted axillary node status in 53 (95 per cent). There were three 
false negatives (5 per cent). In each case, only a single non-sentinel node was tumour positive. 
Sensitivity and specificity were 83 and 100 per cent 

Conclusion This technique would allow a selective policy of formal axillary dissection in only node- 
positive patients; however, further experience and refinement are needed. 


d identification of the first draining lymph node 
h breast cancer to avoid the morbidity of formal 


o the sentinel node, which was removed for 


respectively. 





Axillary node status remains the most important 
prognostic factor in breast cancer. Formal axillary 


a . 


clearance has remained the best method of breast cancer 


staging. There is no other reliable method of identifying 
lymph node-negative patients, using either imaging 
techniques’ or pathological characteristics of the primary 
tumour’. | 

Although there is no doubt about the prognostic 
importance of lymph node status, there is controversy 
over the extent of axillary surgery required. Axillary 
dissection is associated with significant morbidity”. 
Limited dissection has a lower incidence of morbidity than 
complete level HI axillary clearance. However, axillary 
node biopsy or sampling has a staging error of 0-42 per 
cent™® and an increased incidence of axillary recurrence”. 
A lower, level IH dissection has a staging error of only 2-3 
per cent”, and this procedure is preferred by many 
surgeons. 7 

An alternative strategy of lymph node staging, involving 
intraoperative lymphatic mapping and identification of the 
first draining node (the sentinel node), is established in 
the management of malignant melanoma". Histological 
evaluation of the sentinel node when compared with the 
complete lymphatic field shows a high correlation and 
only a 1 per cent false-negative rate. Preliminary work by 
Giuliano et al>}, using blue dye, suggested that this 
technique may be applicable to breast cancer. An 
alternative technique using radiolabelled colloid and a 
hand-held y probe has been reported, with similar 
encouraging results”. 

This was a pilot study to verify the reliability of sentinel 
node localization in predicting axillary nodal status and to 
carry out a cost analysis in comparison with formal 
axillary dissection. 
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Patients and methods 


The study design is summarized in Fig. /. Sixty-eight consecutive. 
patients with primary invasive breast cancer were included. Mean. 
age was 62 (range 33-86) years. Thirty-eight patients underwent 
mastectomy and 30 wide local excision, in conjunction with 
axillary exploration. Informed consent was obtained from all 
patients. 

Intraoperative lymphatic mapping involved injection adjacent — 
to the tumour of 2-4ml 25 per cent Patent Blue dye — 
(Laboratoire Guerbet, Aulney-Sous-Bois, France). After 5-10 
min the axilla was explored and the lymphatics were identified 
and dissected to the sentinel node. An effort was made to ensure. 
that the first draining node had been identified by retrograde 
dissection of the lymphatic track to the tail of the breast. The ~ 
sentinel node was removed for immediate frozen-section — 
examination, followed by paraffin-section histology (Fig. 2). © 
Formal axillary clearance was then completed. In patients who. 
had a wide local excision, this was carried out through a separate 
incision. In patients who had a mastectomy, the standard incision 
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Fig. 1 Design of study to compare intraoperative lymphatic 
mapping and sentinel node histology with formal axillary 


dissection in the axillary staging of breast cancer 
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Fig. 2 Intraoperative lymphatic mapping. The blue-stained 
lymphatic track can be seen leading to the sentinel node, which 
has been dissected from surrounding fat and is held in dissecting 
forceps (bottom right). This patient then had a mastectomy 


was made and inferior and superior skin flaps were dissected 
before lymphatic mapping. 

All axillary lymph nodes were processed individually for 
histological examination by a consultant pathologist with a 
special interest in breast cancer. A full record of operating 
theatre time was kept to facilitate a cost analysis. 


Results 


Twenty-one patients (31 per cent) had involved axillary 
nodes on histology and 47 (69 per cent) were node 
negative. 

Sentinel nodes were identified successfully in 56 
patients (82 per cent). In 12, there was more than one 
sentinel node; a total of 69 was identified. 

The histological status of the sentinel node predicted 
axillary node status accurately in 53 (95 per cent) of 56 
patients. There were three false negatives; sensitivity and 
specificity were 83 and 100 per cent respectively. In five 
patients the sentinel node was the only positive node 
recovered from the axilla. 

Immediate frozen-section examination of the sentinel 
node accurately predicted the paraffin-section histology in 
53 (95 per cent) of 56 patients. In two patients with 
positive sentinel nodes, the frozen section was reported as 
suspicious of metastatic carcinoma. In one, a sentinel 
node was negative on frozen-section examination, but a 
single tumour deposit was identified on paraffin section. If 
formal axillary clearance had been performed on the basis 
of sentinel node histology, a single patient would have 
required a second procedure. 


Cost analysis 


The mean time to dissect and remove the sentinel node 
was 8 (range 1-18)min compared with 40 (range 
20-70) min to complete the axillary dissection. The 
authors’ average theatre costs are £432 per hour. The 
respective costs of operating time per patient are shown 
in Table 1. 

Pathology costs were £95 for frozen section and 
subsequent histology on the sentinel node, compared with 
£70 for routine processing of lymph nodes recovered from 
the axillary dissection specimen. 

If sentinel node localization had been used as a staging 
procedure and a selective policy of formal axillary 


Table 1 Operating time and costs 





Total time 
Sentinel node Axillary in operating 
localization dissection theatre 





Mean (range) theatre 


time (min) 8 (1-18) 40 (20-70) 86 (60-105) 
Cost per patient 
(at £432 per h) £57-60 £288-00 £619-20 





dissection employed only in node-positive patients, the 
total operating cost would have been £32659 compared 
with £42106 if routine axillary dissection had been carried 
out. The respective pathology costs were £7210 and £4760. 
The combined costs for sentinel node localization were 
£39869 compared with £46866 for routine axillary 
dissection. The technique of sentinel node localization 
could have saved £6997 or 15 per cent. 


Discussion 


Axillary lymph node dissection is an important staging 
procedure and has a therapeutic role in reducing the risk 
of axillary relapse'®. It is, however, associated with signifi- 
cant morbidity. Seromas requiring aspiration occur in 
30-42 per cent of cases'”'*. Ivens et al.* found subjective 
morbidity, interfering with daily living, in 39 per cent of 
126 women surveyed 6 months after full axillary clearance. 

Reliable prediction of axillary node metastases could 
help to avoid routine axillary dissection in some patients 
with invasive breast cancer. However, non-invasive 
methods have been unsuccessful. Clinical examination” 
and imaging techniques such as ultrasonography, 
computed tomography and lymphoscintigraphy have 
largely failed as reliable methods of detecting axillary 
disease’. 

Limited dissection is an alternative to axillary clearance. 
In the Edinburgh randomized trial of axillary sampling or 
clearance’, a subgroup of 67 patients in whom axillary 
sampling was performed subsequently went on to have 
axillary clearance. Twenty-six (39 per cent) had histologic- 
ally positive nodes and in each case these had been 
identified on sampling. This contrasts with the results 
from other studies, showing a staging error rate of 8—42 
per cent”. In one of these studies, involving 473 patients 
with stage I or II disease, no nodes were identified for 
histological examination after axillary sampling in 116 
patients (25 per cent)’. There is conflicting evidence on 
the value of the qualitative information obtained from 
axillary sampling. In addition, sampling may not give 
accurate information on the number of involved nodes, 
which influences prognosis and often determines the use 
of adjuvant systemic therapy. 

Sentinel node biopsy seems to have sufficient reliability 
to allow formal axillary clearance to be limited to node- 
positive patients. Successful lymphatic mapping and 
localization of the sentinel node is possible in a large 
proportion of patients and the histology of the sentinel 
node is highly predictive of axillary node status. 

There were three false negatives in this series. 
However, this rate is low and close to the figure reported 
for level I and II axillary dissection’'’. In each patient 
only a single non-sentinel lymph node was tumour 
positive, and in one a micrometastasis was the only 
evidence of involvement. 
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This technique is also cost effective. In addition to the 
Saving in operating time and cost, a reduced inpatient 
hospital stay may be expected if axillary dissection is 
avoided. Node-negative patients would avoid the potential 
morbidity of formal axillary clearance. The two previously 
reported large studies on sentinel node localization in 
breast cancer have shown similar encouraging results, 
using two different techniques", The techniques may be 
complementary; lymphatic mapping using a combination 
of both blue dye and a radiolabelled colloid may be an 
improvement. 
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Background Despite encouraging results from Europe and the USA, endoscopic ultrasonography has 
yet to become established in the UK for imaging gastrointestinal lesions. The aim of this 
prospective study was to investigate the accuracy of endoscopic ultrasonography for local tumour 
(T) and lymph node (N) staging of oesophageal cancer. 

Methods Endoscopic ultrasonography was performed in 50 consecutive patients with operable 
oesophageal cancer. Its accuracy for locoregional tumour staging was assessed and a detailed 
analysis of the distribution of ultrasonographically detected lymph nodes performed. 

Results Endoscopic ultrasonography was highly accurate for both local tumour (92 per cent correct T 
stage prediction) and lymph node (86 per cent correct N stage prediction) staging compared with 
final histology. The procedure was also superior to open surgical staging performed by the surgeon; 
it had a tendency to overestimate malignant involvement of individual lymph nodes and had only 
limited ability to identify small benign lymph nodes, particularly in the abdomen. 

Conclusion Endoscopic ultrasonography was reliable for both local tumour and lymph node staging 


of oesophageal cancer. 
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Oesophageal cancer is relatively uncommon in the 
Western world (UK 57 per 100000; USA 3-2 per 
100 000)'-. The rising incidence of adenocarcinoma”, 
however, and the generally poor prognosis of all oeso- 
phageal cancers*’ give this disease significant clinical 
impact. Overall 5-year survival rate is only 5-10 per 
cent’. Surgical attempts at cure carry significant mor- 
bidity, are costly and are appropriate in only a relatively 
small number of patients. The rational selection of 
patients should depend not only on fitness for surgery but 
also on accurate tumour staging to help identify patients 
in whom attempted cure is feasible’. 

Endoscopic ultrasonography has been in clinical use in 
Evrope and the USA for over a decade”. It is valuable 
for high resolution imaging of gastrointestinal 
pathology’'” and its accuracy in local tumour (T) and 
lymph node (N) staging in oesophageal cancer is generally 
reported between 75 and 95 per cent for T stage’ and 
between 70 and 90 per cent for N stage", although 
some series were small’**". There have been no studies of 
its value for staging oesophageal cancer from the UK. The 
pnncipal aim of this prospective study was to determine 
the accuracy of endoscopic ultrasonography for local 
tumour and lymph node staging in patients with oeso- 
phageal cancer compared with surgical and histological 
staging. A systematic evaluation of the distribution of 
ultrasonographically detected lymph nodes was also 
undertaken. 

There is increasing evidence that the number and distri- 
bution of involved nodes might influence outcome. 
Metastasis to eight or more nodes” and, in particular, the 
involvement of multiple abdominal nodes*-" are both 
associated with decreased survival. The ability of endo- 
scopic ultrasonography to distinguish between malignant 
and benign nodes based on morphological charac- 
teristics“ makes it useful potentially for individual 
lymph node assessment. 
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Patients and methods 


Fifty consecutive patients with oesophageal cancer diagnosed by 
endoscopic biopsy underwent endoscopic ultrasonography evalu- 
ation using an Olympus (Olympus Optical, Tokyo, Japan) EUS- 
M20 radial scanning echo endoscope. None had evidence of 
haematogenous spread based on a combination of computed 
tomography (CT) of chest and abdomen, transcutaneous 
abdominal ultrasonography and plain chest radiograph. All 
patients were considered fit for surgical resection. Forty-seven 
patients underwent oesophagectomy within 6weeks of 
endoscopic ultrasonography and the remaining three after 8, 9 
and 12 weeks. Endoscopic ultrasonography scanning was done on 
an outpatient basis in a dedicated endoscopy unit. Staging data 
were gathered from three sources: endoscopic ultrasonography, 
the surgeon who performed the resection and final histology 
using a standard examination. Surgical staging data were 
obtained from direct observation by the principal surgeon 
according to a standard protocol. 

Based on previous experience’ and trial dissections of indi- 
viduals scanned at this centre, tumours with contiguous organ 
invasion (T,) did not receive surgery. It was considered in- 
appropriate to subject such patients to the extended lymph- 
adenectomy necessary to determine the distribution of nodal 
involvement. 

Endoscopic ultrasonographic T staging was performed by 
observing directly the depth of penetration of the tumour 
through the component layers of the oesophageal wall seen on 
endoscopic ultrasonography as a series of alte rating hypoechoic 
rings*’-*". T, tumours involved the mucosa or submucosa but not 
the muscularis propria, T, tumours involved the muscularis 
propria but not the adventitia, T, tumours were full thickness 
involving adventitial tissues and T, tumours involved adjacent 
organs by contiguous invasion. Lymph nodes were designated 
benign or malignant by endoscopic ultrasonography according to 
the presence or absence of a number of morphological charac- 
teristics summarized in Table 7. Technical difficulties with the 
ultrasonography scanner resulted in the exclusion of one patient 
from lymph node analysis. 


Results 


Twenty-nine (58 per cent) patients had adenocarcinoma 
and 21 (42 per cent) had squamous cell carcinoma. Eight 
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Table 1 Lymph node evaluation using endoscopic 
ultrasonography 


Table 3 Endoscopic ultrasonography versus surgical staging: coh ee 
} evaluation of N staging accuracy oe 
Criterion Malignant Benign n= 49 N, N, Sensitivity Specificity* PPV* NPV* x 

Size Large Small EUS-N 8 41 97 54 085 O88 O61 — 
Shape — Round Elliptical or flat Histology-N 13 36 — — a aie 
Echo density _ Echo poor Echo dense Surgical-N 17 32 81 75 0-91 056 047 > 
Heterogeneity Homogenous Heterogeneous atin 








Grouping Solitary Clusters Lymph node stage designation as node positive (N,) or node 
Borders Regular Irregular negative (N,). PPV, positive predictive value; NPV, negative 





na predictive value; EUS, endoscopic ultrasonography. *Calculated a 


against histological stage” 


Table 2 Endoscopic ultrasonography. versus surgical staging: evaluation of T staging accuracy 





n=50 : T, T, T, i? Sensitivity” Specificity* PPV" NPV* | K : 





EUS-T : 1 8 40 97 73 0-93 0-89 Eeo. 
Histology-T stage | 10 38 | , 


where 





Surgical-T stage 1 17 31 i 79 9] 0-97 0-56 059 





Tumour stage designation as full (T, or T,) or partial (T, or T.) thickness. PPV, positive predictive value: NPV, negative predictive 
value; EUS, endoscopic ultrasonography. *Calculated against histological stage” n 


tumours were in the middle-third and 42 in the distal- 
third of the oesophagus, Eleven of the 50 tumours (22 per 
cent) had caused sufficient luminal stenosis to prevent 
passage of the echo endoscope beyond the lesion. In these 
patients endoscopic ultrasonography was incomplete 
because imaging distal to the tumour was impossible. 


Local tumour staging 


Overall sensitivity and specificity values have been 
calculated for T stage by distinguishing between full- and 
partial-thickness tumours (Table 2). Some 97 per cent of 
full-thickness tumours (T, or T,) were detected accurately 
by endoscopic ultrasonography with high sensitivity and 
positive predictive value. Surgical staging was inferior to 
endoscopic ultrasonography in the detection of full- 
thickness tumours. 


Lymph node stage 
Forty-one patients were designated N, by endoscopic 
ultrasonography and eight were Ny. The median number 
of nodes detected per patient (not categorized as either 
malignant or benign) was four (interquartile range 3—6). 
Seven (14 per cent) lymph node staging errors were 
made by endoscopic ultrasonography; six were overstaging 
errors. Ten (20 per cent) staging errors occurred with 
surgical staging, of which seven were understaging and 
three were overstaging errors (Table 3). Sensitivity and 


Table 4 Total lymph nodes detected by endoscopic 
ultrasonography and histology 








Nodes 
All 236 438 
Malignant 113 123. 
Benign 123 S eN er 
Malignant: benign ratio 1:109 1:56:00 





EUS, endoscopic ultrasonography 


Table 5 Distribution of mediastinal and abdominal lymph nodes a 





without oesophageal 
EUS Histology obstruction » 
(n =49) (n=49) (n= 38) 





Nodes 
Mediastinal 197 204 141 
Abdominal 39 234 173 
Mediastinal: abdominal 5:1 087:1 081:1 
ratio 





EUS, endoscopic ultrasonography e 
specificity values for both endoscopic ultrasonography and. ~ 
surgical lymph node staging compared with histological- -~ 
staging are also shown in Table 3. ATE 
Endoscopic lymph node detection TE 
Table 4 compares the predicted malignant involvement of —~ 


lymph nodes detected by endoscopic ultrasonography with - hi 


all malignant nodes detected by histology. The malig- 


nant:benign ratio of the nodes detected by endoscopic — > 
ultrasonography was almost 1:1, although more lymph > 
nodes in total were detected by histology than endoscopic 
ultrasonography at a ratio of almost 2:1. The total 
numbers of malignant nodes detected by each modality 
were virtually identical, most of the additional nodes- 


detected histologically were benign. | 


There was good agreement between the total number © 


of mediastinal nodes detected by endoscopic ultras 
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sonography and histology, but far fewer abdominal nodes 
were detected by ultrasonography than by histology (Table 
5). Even after exclusion of the 11 patients with obstructing 
oesophageal lesions (in whom ultrasonic evaluation of 
abdominal nodes was not possible) there was still a large 
difference between the number of abdominal nodes 
detected by ultrasonography and histology. The former 
detected five times as many mediastinal nodes as 
abdominal nodes, whereas with histological examination 
the ratio was nearer 1:1 (Table 5). The majority of nodes 
missed by endoscopic ultrasonography were benign and 
lying below the diaphragm. Almost equal numbers of 
malignant nodes were detected by ultrasonography and 
histology (Zable 3). 

Lymph nodes detected above and below the diaphragm 
were divided into malignant and benign groups and the 
data compared. In the mediastinum endoscopic ultra- 
sonography identified virtually the same total number of 
lymph nodes as final histology (197 versus 204), but ultra- 
sonography overestimated the malignant status of 
individual nodes (93 of 197 for endoscopic ultra- 
sonography versus 64 of 204 for histology). A different 
situation existed with abdominal nodes (Table 5). 
¢ndoscopic ultrasonography detected very few abdominal 
lymph nodes in total compared with histology (39 versus 
172 for the 38 patients with a patent oesophagus). 
Furthermore, far fewer nodes were identified as malignant 
by ultrasonography (20 of 39) compared with histology (36 
of 173). 

The detection retes of neoplastic nodes by endoscopic 
ultrasonography and histology for each patient were 
evaluated to determine agreement, excluding the 1] 
patients in whom malignant oesophageal obstruction pre- 
vented examination of abdominal nodes by endoscopic 
ultrasonography. 

Endoscopic ultrasonography tended to overestimate 
lymph node involvement (Fig. /), although where over- 
estimation occurred, it was usually by a single lymph node 
at most. Significant discrepancies in lymph node counts 
(over four) between endoscopic ultrasonography and 
histology occurred in only three patients. Assessing these 
patients individually, in one, overestimation of the malig- 


Histology 





2 3 4 5 6 7 8 9 10 11 
Endoscopic ultrasonography 


Fig. 1 Agreement fer malignant node detection: endoscopic 
ultrasonography versus histology (malignant nodes per patient) 


nant involvement of detected nodes was the source of 
error, whereas in the other two, the discrepancy was due 
to failure of endoscopic ultrasonography to detect large 
numbers of involved abdominal lymph nodes. In the 
remaining 35 patients, however, agreement was much 
closer between the two techniques. Exact agreement 
between the malignant lymph node counts occurred in 
only 16, although a match within a single lymph node was 
achieved in 30 patients. 


Discussion 


This study has shown that endoscopic ultrasonography is 
highly accurate for the prediction of local tumour infil- 
tration when compared with histology +", and superior 
to open surgical assessment. It is not as reliable for lymph 
node staging, particularly in node-negative patients, but is 
still superior to surgical assessment of lymph node stage. 

The reliability of endoscopic ultrasonography for local 
tumour staging has important clinical implications”. It 
aids the preoperative identification of patients with a 
tumour that has not yet penetrated the full thickness of 
the oesophageal wall. For resectable tumours the dis- 
tinction between partial- and full-thickness penetration is 
an important determinant of long-term survival’ and local 
recurrence’. Endoscopic ultrasonography can therefore 
identify patients in whom a surgical cure may be possible, 
if they are also lymph node negative. Patients with full- 
thickness tumours are less likely to be cured by surgery 
alone but, with the continuing development of chemo- 
radiotherapy techniques, endoscopic ultrasonography may 
help identify patients who could benefit from neoadjuvant 
therapy. The preoperative identification of individuals 
with contiguous organ invasion, which renders tumours 
irresectable, rationalizes the use of resources and prevents 
unnecessary surgery’®’’, There is a valid argument for the 
selection of therapeutic regimens other than radical 
surgery with its attendant morbidity and mortality’, in 
patients with little or no prospect of cure. 

Accurate lymph node evaluation is important because 
node stage also affects prognosis®. Only 50 per cent of 
patients with lymph node metastases will be alive 2 years 
after resection, and just 15 per cent survive more than 
5 years’. The actual number of involved lymph nodes 
might also be important. Recent evidence suggests that 
the presence of a large (more than seven) number of 
involved nodes, and in particular multiple abdominal 
nodes, is associated with reduced survival?!" Conse- 
quently, a subgroup of patients might once again be 
identifiable who might benefit from non-surgical therapy. 
Oesophagectomy alone is appropriate treatment for 
patients with partial-thickness, lymph node-negative 
tumours. 

This study has identified two important sources of error 
for lymph node evaluation by endoscopic ultrasonography. 
First, some benign lymph nodes detected in the 
mediastinum were incorrectly designated malignant. The 
identification of nodes by endoscopic ultrasonography 
does not necessarily imply nodal metastasis. Possible 
sources of error include classification of large nodes as 
malignant rather than reactive, and errors in the interpre- 
tation of ultrasonic lymph node characteristics. The 
development of ultrasonographically guided fine-needle 
aspiration cytology could enhance staging accuracy. 

The second limitation of endoscopic ultrasonography is 
its failure to detect many of the regional nodes in the 
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abdominal cavity. The majority of nodes that were 
‘missed’ by endoscopic ultrasonography were small and 
benign", although many malignant abdominal nodes were 
also missed. Small, malignant abdominal nodes, however, 
rarely occurred in isolation, so this had little impact on 
overall staging accuracy. 

The overall impact of these sources of error is quite 
small. Lymph node staging was correct in 85 per cent of 
all patients, and the individual identification of malignant 
nodes matched final histology to within a single node in 
80 per cent of cases. 

In this study, overall T and N staging accuracy was not 
greatly affected by obstructing oesophageal tumours. 
Obstructing tumours were almost always T; N,, detectable 
on limited mediastinal scanning alone. Important prog- 
nostic information about coeliac node involvement. is, 
however, not available if abdominal endoscopic ultra- 
sonography cannot be performed. Endoscopic ultra- 
sonography from within the stomach is technically more 
demanding than from within the oesophagus. Not all 
lymph nodes present are within scanning range. The 
failure of endoscopic ultrasonography to detect every 
single lymph node present might, however, be of little 
clinical importance, provided that it detects malignant 
nodes reliably and only fails to detect mainly benign 
nodes. | 

In future, node staging is worthy of further study with 
endoscopic ultrasonography although a number of tech- 
nical advances will be needed to improve its accuracy. The 
availability of scanners using higher frequency ultra- 
sonography than 12 MHz will increase image resolution. 
As experience increases in the more technically difficult 
technique of gastric endoscopic ultrasonography, the 
ability to detect lesser curve and coeliac nodes may 
improve. The additional preoperative staging data 
provided by endoscopic ultrasonography and its impact on 
patient selection and long-term outcome will require 
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Background Endoscopic ultrasonography is technically limited in patients with obstructing 
oesophageal cancers if the endoscope cannot pass beyond the lesion. This problem may be 
overcome by preliminary endoscopic tumour dilatation, or by the use of narrower calibre ‘blind’ 
endoscopic ultrasonographic telescopes or fine-bore endoscopic ultrasonographic miniprobes. 
These alternatives are either potentially hazardous or time consuming and expensive. The aim of 
this prospective study was to determine the effect of oesophageal obstruction on the locoregional 
staging accuracy of endoscopic ultrasonography for oesophageal cancer. 

Methods Some 50 patients with oesophageal cancer underwent staging with endoscopic 
ultrasonography before oesophagectomy and the T and N stage determined by endoscopic 
ultrasonography was compared with final histology. In 11 cases of luminal obstruction no attempt 
was made to overcome the blockage and a limited mediastinal scan alone was performed. 

Results Malignant obstruction of the oesophagus did not greatly reduce the staging accuracy of 
endoscopic ultrasonography. It correctly assessed local infiltration in all patients with obstruction, 
and correctly predicted nodal stage in nine of 11 patients. 

Conclusion Tumours large enough to cause luminal obstruction are nearly all full thickness (T;), and 
frequently have mediastinal lymph node metastases (N,) at the time of examination. This can 


usually be detected from limited endoscopic ultrasonography within the mediastinum. 





Endoscopic ultrasonography is an imaging technique 
which combines high-frequency ultrasound and con- 
ventional endoscopy in a single instrument. It provides 
high-resolution images of the gastrointestinal tract wall 
and adjacent structures'*. There is mounting evidence to 
show that, in patients with oesophageal cancer, 
endoscopic ultrasonography is the most accurate 
preoperative local tumour and lymph node staging investi- 
gation*”. It is the only imaging modality that can demon- 
strate the precise depth of mural invasion’ and can detect 
regional and mere distant lymph nodes down to just a few 
millimetres in- diameter’. It also demonstrates their 
internal structure, allowing prediction of individual lymph 
node status, based on sonographic characteristics, rather 
than size alone®”. 

One commonly reported limitation of endoscopic 
ultrasonography is that a significant proportion of 
tumours obstruct the oesophageal lumen'!’, preventing 
assessment of distal parts of the primary tumour, distal 
mediastinal structures, the stomach and the abdominal 
lymph nodes. One possible solution to this problem is 
endoscopic tumour dilatation before endoscopic 
ultrasonography thereby permitting a full staging exami- 
nation’. The use of fine-bore ultrasound miniprobes has 
been advocated as a means of overcoming malignant 
obstruction’, but the equipment is expensive and the 
instruments cannot be steered. More recently, relatively 
narrow, steerable, but optically blind ultrasonography 
endoscopes have been developed to help traverse some 
stenotic lesions. Time consuming or potentially dangerous 
procedures such as these may not be justified if the 
staging accuracy of endoscopic ultrasonography is not sig- 
nificantly reduced in such cases of tumour obstruction. 
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The aim of this study was to compare the staging 


accuracy of endoscopic ultrasonography with final 
histological stage using the tumour node metastasis > 
(TNM)" staging system for obstructing and non- < 


obstructing oesophageal cancers in patients with operable i 4 
tumours undergoing oesophagectomy. Te 


Patients and methods 


Fifty consecutive patients with potentially resectable oesophageal < 


cancer underwent preoperative tumour staging with endoscopic = 
ultrasonography using a 13-mm diameter Olympus EU-M20 | 
radial scanning echo endoscope (Olympus, Tokyo, Japan). A -> 


patients were considered fit for surgery, with no evidence of _ 


haematogenous metastasis on computed tomography. Predictions > 
of the local tumour stage (T) and regional lymph node stage {N} = > 
using the TNM system were made using endoscopic =- 
ultrasonography and compared with the final histological stage, - 
following oesophagectomy. The endoscopic ultrasonography. — 
stage was not used to influence the decision to perform. — - 


resection, which was carried out in all 50 patients. The 


proportion of patients in whom only a limited (proximal) =~ 
endoscopic ultrasonographic investigation could be performed © 


because of malignant obstruction of the oesophagus was deter- 


mined and the staging accuracy of endoscopic ultrasonography =~ 
for patients with obstructing and non-obstructing lesions was 


compared with the final histological stage. When assessing lymph. - 


node involvement, data from a single patient were excluded 


because of a technical fault with the echo endoscope during- 
scanning. - 


Results 
Passage of the echo endoscope was prevented by malig- : 
nant obstruction in 11 (22 per cent) of 50 patients. In- 
these cases examination was restricted to the upper part 
of the primary tumour and mediastinal structures 
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proximal to the obstruction. In the other 39 patients a full 
staging investigation was performed, including distal 
assessment of the stomach, and coeliac axis, lesser and 
greater curve lymph nodes. 

Endoscopic ultrasonography predicted full-thickness 
wall penetration, but without contiguous organ invasion 
(T.) in 41 of the 50 tumours and malignant lymph node 
involvement in 41 of 49 patients. For comparison, on final 
histological examination 39 tumours were found to be full 
thickness (T, lesions) and 36 were lymph node positive 
(N,). 

Of the 11 tumours that obstructed the oesophageal 
lumen all were T, histologically. Despite the limited 
endoscopic ultrasonographic examination performed in 
these patients, endoscopic ultrasonography correctly 
identified all tumours as full-thickness lesions (T,) (Table 
1). 

Endoscopic ultrasonography designated all 11 tumours 
as N, lesions, even though nodes could only be visualized 
in the mediastinum proximal to the tumours (median 3 
(range 1-5) malignant nodes per patient). Histological 
N staging compared favourably with endoscopic ultra- 
sonography results; nine of the 11 patients were lymph 
node positive on histological examination (Table 1) 
(median 2 (range 0-5) malignant nodes per patient). 
Accurate T and N staging information was therefore 
readily obtainable by endoscopic ultrasonography in every 
patient for local tumour stage and in nine of 11 patients 
for regional node stage, without scanning distal to the 
tumour. 

Abdominal lymph nodes cannot be detected if the echo 
endoscope does not pass distal to the primary tumour and 
this may be clinically important. A total of 18 malignant 
abdominal nodes were detected by histological exami- 
nation of the resected tumour specimens in six of the 11 
patients with obstruction (range 1-5 malignant nodes per 
patient). On final histology five were designated lesser 
curve nodes, eight left gastric nodes, two greater curve 
nodes and three were unspecified. The maximum 
recorded size was 1:8 cm and the minimum 0-5 cm. In all 
six of these patients, however, histologically malignant 
mediastinal nodes were also present (N,) and in each 
patient this feature was detected successfully by a limited 
(ie. proximal mediastinal) endoscopic ultrasonographic 
scan alone. 

For the 50 patients there were only four T staging 
errors made by endoscopic ultrasonography (sensitivity 97 
per cent, specificity 73 per cent, positive predictive value 
(PPV) 0-93, negative predictive value (NPV) 0-89). 
Overstaging occurred three times and understaging once 
(Table 2). A further seven lymph node staging errors were 
made by endoscopic ultrasonography (sensitivity 97 per 
cent, specificity 54 per cent, PPV 0-85, NPV 0-88). Lymph 
node status was overstaged by endoscopic ultrasonography 
six times and understaged once (Table 2). All four local 
tumour staging errors occurred in patients whose 
oesophageal lumen was patent and in whom a complete 
staging examination had therefore been performed. Only 
two of seven lymph node staging errors occurred in 
patients with malignant obstruction. 


Discussion 

Malignant oesophageal obstruction leading to incomplete 
endoscopic ultrasonographic examination occurred in 22 
per cent of patients (7 = 11), a similar rate to that seen in 


Table 1 T and N staging in 11 obstructing tumours by 
endoscopic ultrasonography versus histology 





EUS Histology 
Full thickness (T,) 11 li 
Malignant lymph nodes (N,) H 9 





EUS, endoscopie ultrasonography 


Table 2 Frequency and type of T and N staging errors using 
endoscopic ultrasonography 


Successful 

investigations Staging errors Overstaged Understaged 
T (a = 50) 4 (8) 3 l 

N (n = 49) 7 (14) 6 l 


Values in parentheses are percentages 


other series". Ten impassable lesions were 
encountered in first 25 patients and only one in the 
next 25 suggesting that moderately tight stenoses can be 
overcome with experience. 

Local tumour penetration was assessed correctly for all 
obstructing tumours as endoscopic ultrasonographic T, 
lesions, confirmed by final histology. Lymph node 
involvement was correctly assessed in nine of the 1l 
obstructing tumours. The presence of malignant 
oesophageal obstruction therefore made little difference 
to the T and N staging accuracy of endoscopic 
ultrasonography for oesophageal tumours. In the 
complete series of 50 patients, most of the staging errors 
made by endoscopic ultrasonography occurred in patients 
in whom there was no oesophageal obstruction and in 
whom a full staging examination had therefore been 
carried out. 

There was a clear relationship between luminal obstruc- 
tion and the local tumour and lymph node stage. Oeso- 
phageal tumours that were advanced enough to obstruct 
the passage of a 13-mm diameter echo endoscope tended 
to be locally advanced (T,)" with regional lymph node 
metastases already present at the time of examination'*"’, 
Even limited endoscopic ultrasonography at the level of 
or proximal to the obstructing tumour revealed both of 
these key features in most patients. 

In this study the T and N stage was usually assessed 
correctly by endoscopic ultrasonography in patients with 
obstructing lesions. It is true, however, that not every 
aspect of the tumour anatomy will necessarily be revealed 
by such limited scanning. Potentially important prognostic 
information about coeliac node involvement, in particular, 
is not available. This is significant because spread to 
coeliac and cervical lymph nodes is currently classified as 
distant (M,) rather than regional (N,) spread. 

Failure to pass every tumour may be more important in 
upper and middle third tumours where local airway infil- 
tration or fixation to great vessels is more likely, and 
where understaging a T, tumour could lead to unneces- 
sary surgery for unresectable disease. It is conceivable that 
only the distal portion of an obstructing tumour, beyond 
the reach of endoscopic ultrasonography, may be T, while 
the proximal portion is staged as T;. This situation is less 
problematic with distal third tumours, as aortic, peri- 
cardial and pulmonary involvement are not common and 
can still usually be dealt with by excision. Although all the 
patients in this study had potentially resectable tumours, 
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other studies have shown endoscopic ultrasonography to 
be generally reliable for detecting contiguous invasion (T, 
lesions) *”, 

For the purposes of locoregional tumour staging alone, 
it is therefore difficult to justify the use of potentially 
hazardous procedures, such as endoscopic tumour 
dilatation to facilitate more distal passage of the echo 
endoscope, merely to complete the scan. Tumour dila- 
tation may be necessary for nutritional purposes, in which 
case a complete scan may then be performed, although 
the only likely advantage would be the identification of 
further gastric and coeliac lymph node metastases, in 
patients who also have mediastinal spread. It is similarly 
difficult to justify the expense of fine-bore, non-steerable, 
high-frequency miniprobes*"* to negotiate tight strictures, 
when this may add little to overall staging accuracy. The 
development of narrower diameter, but steerable echo 
endoscopes (‘oesophagoprobes’) may be a useful com- 
promise between bulky, conventional echo endoscopes 
and non-steerable miniprobes, and should render fewer 
tumours truly impassable. 
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Background Antireflux surgery is a highly effective treatment option in patients with severe gastro- 
oesophageal reflux disease. However, because of the increasing pressure of cost containment within 
health care, cost aspects must also be added to the decision-making process. 

Methods The aim of this analysis was to assess the total cost of open antireflux surgery during the 
first year after operation in 178 patients with chronic reflux, who were recruited into a controlled, 
prospective clinical trial. The study was carried out in 17 hospitals in the Nordic countries. 

Results The cost of the operation a more than 90 per cent of the direct medical costs 


which amounted to approximately U 


S $5700. For a patient in the work force the indirect cost, i.e. 


loss of production, represented 47 per cent of the total cost, which was about US $10 800. 
Conclusion The total cost profile of open antireflux surgery has now been established prospectively 


and can form a basis for future comparisons. 
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Antireflux surgery is highly effective in permanently con- 
trolling symptoms with few failures, the majority of which 
seem to occur during the early postoperative period’™. 
However, modern medical therapy is also effective in the 
long term? 6 Therefore, in the choice between different 
therapeutic strategies in chronic gastro-oesophageal reflux 
disease (GORD), different aspects, which are 
fundamentally different in character, have to be added to 
the decision-making process. One important factor is the 
cost. Unfortunately, very few controlled prospective 
clinical data are available to allow proper definition and 
characterization of the true costs of different therapies for 
chronic diseases in general and GORD in particular. The 
aim of this analysis was therefore to present the total 
costs for open antireflux surgery during the first year after 
operation when a variety of hospitals in the Nordic 
countries were engaged in the protocol. The main reason 
for focusing on this limited 1-year period was that the 
bulk of the cost associated with the surgical therapeutic 
option occurs during this period. 


Patients and methods 


Eligible for inclusion in the study were patients with chronic 
reflux symptoms and documented oesophagitis at endoscopy. 
These patients were initially given omeprazole either 20 or 40 mg 
daily for up to 4 months to control symptoms and to heal the 
oesophagitis. One hundred and fifty-four patients were initially 
ramdonuzed to have antireflux surgery within 3 months of the 
randomization, but ten of these patients subsequently refused 
operation. Among the patients recruited originally, 34 had an 
incomplete symptom response and/or endoscopic healing when 
iaking omeprazole 40 mg daily, whereupon they were offered 
antireflux surgery according to the protocol and ultimately 
mia an operation. Therefore, in total 178 patients, with a 
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mean age of 50 (18-74) years, were operated on, of whom 75-3 
per cent were men (Jable 1). There were no important differ- 
ences in the demographic profile of those initially randomized to 
surgery and those having an incomplete symptomatic response to 
omeprazole (Table 1). The majority of patients had a history of 
reflux disease lasting more than Syears. At preoperative 
endoscopy 115 patients had grade 2 oesophagitis, 41 grade 3 
disease and 21 grade 4 disease as assessed according to a 
predefined protocol’. 

The participating centres and the investigators responsible 
have been presented elsewhere". All operations were carried out 
under general anaesthesia through an upper midline incision; 
121 patients had a 360° total fundic wrap and 53 had a semi- 
fundoplication according to Toupet or slight modification of this 
partial fundoplication’. Five patients had a posterior 
gastroplexy according to Hill combined with a highly selective 
vagotomy”. 

The mean operating time was 103 (range 40-240) min. The 
mean hospital stay was 7-3 days. The postoperative course and 
complication rates have been described in detail elsewhere’; five 
patients (28 per cent) required splenectomy. During the 


Table 1 Demographic data of patients randomized to antireflux 
surgery after complete response to or after a partial response to 
omeprazole 


Randomized Partial response 


(n = 144) (n = 34) 

Sex ratio (M: F) 110:34 24:10 
Smokers (“%) 23 53 

Alcohol (> 3 drinks/week) (%) 28 18 
GORD duration (years) 

-2 12 l 

3-5 33 8 

6-10 43 8 

11-20 4] 2 

21-48 15 5 


GORD, gastro-oesophageal reflux disease 
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immediate postoperative period, six patients experienced compli- 
cations which required operative reintervention. Forty-six 
patients had one postoperative adverse event, only three had 
three or more complications. During the first postoperative year, 
l4 patients (seven operated) were diagnosed to have an 
incisional hernia and one patient had a reoperation for recurrent 
reflux. During the year after operation, moderate to severe reflux 
symptoms were reported by 19 patients (10-7 per cent) at least 
once during the first 3 months. Persistent reflux symptoms, 
requiring omeprazole therapy, were noted in ten patients (5-6 
per cent). 


Assessment and calculation of costs 


A prospective protocol was used to register all costs which 
appeared during the management of the patients during the first 
year of the study.When there was no observation under a specific 
item, no cost was registered. Both direct and indirect costs were 
considered. The direct medical costs included antireflux surgery, 
days in hospital, visits to a doctor, visits to a nurse, endoscopy, 
medical therapy in case of relapse, reoperation or other surgical 
procedures, Additional direct costs were those associated with 
travelling. Indirect costs were assessed in the form of loss of 
production due to absence from work in association with the 
operation and hospital visits. 

The unit cost of an operation, reoperation, hernia surgery and 
endoscopy are from internal, prospective assessments done at 
Sahlgrenska University Hospital, Gothenburg, Sweden. The cost 
of an operation: included the so-called hotel cost (days in 
hospital). The cost of an outpatient visit to a doctor was set 
equal to the mean cost of an outpatient visit to a Swedish county 
hospital (Landstingsférbundet, 1995). The cost of a visit to a 
nurse was set at 25 per cent of that to a doctor. The cost per 
20 mg capsule of omeprazole was derived from the retail price of 
a package of 28 capsules. 

The cost per minute of travel by private car was arrived at by 
creating a relationship between time and distance, based on 559 
eligible questionnaires, and an assumed cost of 25 Swedish 
crowns (SEK) per 10 km. With regard to public transport and 
taxi the questionnaire included a question on the cost. Hence, it 
was possible to establish a direct relationship between time and 
cost. Based on 144 questionnaires filled in by Swedish patients, 
the cost of travelling by public transport and taxi was 0-41 and 
7-60 SEK per min respectively. Other modes of transport were 
assumed to result i in no cost. 

The cost per hour of absence from work equalled the cost per 
hour for an industrial worker in Sweden during the actual time 
period. In May 1995 this total cost was 153-50 SEK (US $19-4). 

Hospital visits. and endoscopies not likely to occur in clinical 
practice were excluded from the main analysis (protocol-driven 
visits and endoscopies occurring despite the fact that the patient 
was asymptomatic). However, for comparison, costs were also 
calculated with all visits and endoscopies included. 

It was assumed that trial-wide non-monetary quantities could 
be applied to each of the four participating Nordic countries, 
except the extent of sick leave, which was assumed to be country- 
specific. Monetary costs were calculated for Sweden, Le. the non- 
monetary quantities were multiplied by appropriate Swedish unit 
costs and are expressed in US$ (in January 1998 1 US$=7-9 
SEK). 

Fhe protocol and the case record forms were approved by the 
local ethics committees. Before entry into the trial all partici- 
pants gave their written informed consent. 








Results 


Non-monetary quantities 
The resource consumption in non-monetary terms is pre- 


sented in Table 2. The mean hospital stay was 7-3 days. 
The “as clinical practice’ approach included 178 follow-up 
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Table 2 Direct medical costs and indirect costs per patient 
submitted to antireflux surgery 


Quantity Cost per Cost per 
(mean no. unit patient 
Cost item per patient) (US$) (US$) 


Direct medical costs 


Operation l 5307 5307 

Days in hospital TA — 

Outpatient visit (doctor) L1 (2-9) 165 13] (478) 

Outpatient visit (nurse) 0-6 41 26 

Endoscopy 0-2 (1-0) 141 28 a4) 

Omeprazole 42 2T 11 

Reoperation 0-01 6267 63 

Other surgical procedures 0-04 2555 {02 | 
Total direct medical cost 5718 (6126). 


Indirect medical costs 
Absence from work 
Outpatient visit 
Endoscopy 
GORD symptoms and 
operation (per patient) 


06(22)h 194 RGB 
O5(27)h 194 — 10(52) 
16°5 days 155 phy an 





Total indirect cost 


2579 (2674) 





Values in parentheses are corresponding figures, when all visits 2 : 
and endoscopies are included. *Included in cost of surgery. _ 
GORD, gastro-oesophageal reflux disease SS 


visits after surgery, nine extra visits and 16 protocol-driven © 
visits necessitated by moderate or severe reflux symptoms —__ 
and/or specific postoperative complaints. With the ‘all — 
visits included’ approach, another 221 protocol-driven 


visits were included. The two approaches resulted in 11 
and 2-9 visits to a doctor per patient respectively. In — 


addition, there were 0:6 visits (109 in total) to a nurse. 
The number of endoscopies were accordingly calculated in 


two ways. The two approaches resulted in 0-2 and 1 


1-0 endoscopies per patient respectively. 
As already noted, reflux relapse requiring omeprazole 
therapy was noted in ten patients. In addition, three — 


patients received omeprazole therapy without having per- : 
sistent reflux symptoms. Altogether these 13 patients con- 
sumed 746 20mg capsules of omeprazole, a mean of a 


4-2 capsules per patient. 


Reoperation was performed in one patient and repair T 


of an incisional hernia in seven patients. 


Based on 559 eligible questionnaires answered at- out- eee 
patient visits the total travelling time per visit was esti- 
mated at 68 min. Private car and public transportation — 


were the two most common modes of transportation. a 
In 260 of 628 eligible questionnaires the patient 
reported that he/she would have been working if not visit- 
ing the clinic. In 92 questionnaires the patient reported __ 
the assistance of a companion, 20 of whom reported aE 
absence from work due to the visit. 3 
Data on sick leave in connection with operation were i 
collected from the regional insurance office for patients at 
three centres in Sweden. Of 41 patients operated on at 
these centres sick leave was reported by 27 patients. On | 
average, these patients had 47-2 days on sick leave. 
Assuming that approximately 70 per cent are days of 
absence from work, the number of days absence from 
work due to surgery was 33-0 per patient in the work. 
force. Since the rate of employment among the patients in 
the study was 50 per cent, the average number of days 
absent from work was estimated to be 16-5 per patient. — 
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Table 3 Cost per patient associated with antireflux surgery 


Cost (US$) 
For a patient Fora patient Per patient 
not in work in work (50% in work) 
Died medical 3718 (6126) 5718 (6126) 
cost 
Transport cost 
indirect cost 


5718 (6126) 
42 (78) 42 (78) 42 (78) 

$091 (5164) 2579 (2674) 
10851 (11368) 8339 (8878) 


Total cost 5760 (6204) 


Values in parentheses are corresponding figures when all visits 


and endoscopies are included 


Casts 


The accumulated cost during the first year after and 
including antireflux surgery is given in Table 2. The travel- 
ling time reported in the questionnaires was multiplied by 
the mean number of trips necessitated by operation. 
Mean travel cost per patient was 42 US$. There were 
(7 visits to a doctor or nurse per patient (2-5 with ‘all 
visits included’ approach) and in 41-4 per cent of the visits 
the patient recorded absence from work due to the visit. 
In addition at 3-2 per cent of the visits the patient 
reported that he/she had a companion who was absent 
from work. Hence, the mean number of hours absence 
from work due to outpatient visits was 20-7 x 
0-446 = 0-6 h (2 x 2-5 & 0-446 = 2-2 h for all visits including 
protocol-driven visits). Furthermore, 0-2 endoscopies were 
done per patient (1-0 with ‘all visits included’ approach) 
and it was assumed that each endoscopy resulted in a 6-h 
absence from work. 

Given that half of the patients with GORD were work- 
ing, the total average cost for antireflux surgery amounted 
te 8339 US$, when based on clinical practice and to 
8878 US$, when all study visits and endoscopies were 
included. When based on clinical practice, the direct 
medical cost constituted close to 70 per cent of the total 
cost, and the costs of operation represented more than 90 
per cent of the direct medical cost (Tables 2 and 3). 
However, for a patient in the work force the total cost 
increased to 10851 US$. For these patients the direct 
medical cost dropped to some 53 per cent of the total 
cost. 


Discussion 


The two most significant observations in this prospective 
assessment of the first year’s cost of open antireflux 
surgery were that the cost of an operation represented 
mere than 90 per cent of all direct medical costs, and that 


for a patient in the work force the indirect cost, i.e. loss of 


preduction, represented 47 per cent of the total cost. 

The profound impact of the cost of the operative pro- 
cedure has several important implications. First, it stresses 
the importance of accurate cost estimates. This is a signifi- 
cant problem in many health economic assessments. 
Charges and diagnosis-related group estimates are often 
used as approximations for the true cost. In this study the 
cumulative costs of antireflux surgery, assessed prospec- 
tively and in very detailed manner at one large hospital, 
were used to define the mean cost of the operations. 
Second, the cost of operation, and therefore the total cost, 
may vary substantially between different hospitals 


depending upon, among other things, local routines, 
organization and also the experience of the surgical team. 
Third, the limited weight of direct medical costs other 
than the cost of operation means that it may be possible 
to fairly correctly model the first year’s s direct medical cost 
given an accurate estimate of the cost of operation. 
However, this information can not of course be directly 
transferable to a model comparing surgery and medical 
treatment. Based on such a model it was concluded that 
operation appeared to be a cost-effective treatment 
option in patients with severe or refractory GORD 
compared with medical treatment!’* if the latter therapy 
lasted longer than approximately 4 years’. On the other 
hand, in another model it was found that surgery and 
medical treatment were equally cost-effective only if the 
follow-up time was extended to 9 years". It is evident that 
prospective, controlled clinical trials, including assess- 
ments of costs, must be carried out to allow more com- 
prehensive conclusions to be drawn. Finally, significant 
reductions in direct medical costs in the first year 
following operation can only be achieved by reducing the 
costs of operation including the hospital stay. The most 
promising surgical development is laparoscopic fundo- 
plication’'’, although the operating time is somewhat 
longer with this technique, the hospital stay is sub- 
stantially reduced. 

The number of days on sick leave in connection with 
surgery also deserves comment. First, the inclusion of 
indirect costs in a health economic analysis is contro- 
versial, since the range of costs included will depend very 
much on the true perspective of the analysis. The 
narrower the perspective, the narrower will be the rele- 
vant range of costs. However, all costs should in principle 
be considered, including the loss of production due to the 
disease or its treatment. On the other hand, there is 
disagreement about how absence from work should be 
validated’*'’, In this analysis the common approach of 
attaching the total labour cost per hour to each hour of 
absence was used. It has been argued, however, that this 
approach may result in an overestimation of the true cost, 
especially when there is unemployment or when non- 
urgent work may be postponed”. A more general concern 
regarding the inclusion of indirect costs is that it favours 
intervention in diseases where most sufferers are among 
those in the work force. While this concern is valid and 
should be kept in mind when different diseases are com- 
pared", the authors believe it should not lead to the 
exclusion of indirect costs in individual analyses. Further- 
more, the many days of sick leave observed in this study 
and the substantial impact of indirect costs on the total 
cost for a patient in the work force imply that modelling 
of the total cost, i.e. when assumptions are utilized to a 
large extent, may be very hazardous. Finally, the 
importance of sick leave points for the total cost profile 
highlights another area with potential for cost reduction. 
With laparoscopic fundoplication, sick leave is signifi- 
cantly reduced’. 

On the other hand, the aan analysis has not con- 
sidered so-called intangible costs, i.e _ costs associated with 
pain, suffering and changes in est functioning'*"° 
These costs are generally very difficult to define in 
monetary terms. This issue is even more complicated in 
any analysis including surgical treatment, which is 
expected to result in future intangible benefits for the 
patient in the form of avoidance of relapses and other 
clinical consequences of uncontrolled GORD. Another 
methodological consideration in the assessment of 
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intangible ¢ benefits between different treatment options is 
that these can at least partly be addressed by studying 
quality of life indices”. 

In conclusion, the present prospective, controlled multi- 
centre trial has established a total cost profile of open 
antireflux surgery. The cost is profoundly influenced by 
the cost of the operative procedure with direct medical 
costs amounting to about 5700 US$. For half of the 
patients, who were in the work force, additional indirect 
costs of about 5000 US$ must be added resulting in a total 
cost of about 10 800 US$. 
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Background This study examined the effect of different types of laparoscopic fundoplication on an 
incompetent lower oesophageal sphincter to test their effectiveness at preventing gastro- 
oesophageal reflux in the early postoperative period. 

Methods An experimental porcine model was used. Initial oesophageal myotomy ensured an 
incompetent lower oesophageal sphincter with free reflux of ‘intragastric fluid’. Anterior, posterior 
or total fundoplication was then performed laparoscopically in 15 laboratory pigs (five in each 
group). Fundoplication competence and efficacy were determined 2 weeks after laparoscopic 
antireflux surgery by inflating the stomach with liquid through a gastrostomy cannula. Some animals 
were also studied at 4 and 6 weeks. Lower oesophageal sphincter pressure was determined using a 
water-perfused oesophageal manometry catheter incorporating a Dent sleeve. 

Results All three types of fundoplication produced similar increases in postoperative resting lower 
oesophageal sphincter pressure and restored adequate competence to the gastro-oesophageal 


junction. 


Conclusion All three variants of laparoscopic fundoplication restore gastro-oesophageal competence 


in the early postoperative period. 
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The technique of Nissen’s original total fundoplication has 
been modified progressively in order to reduce the 
likelihood of adverse outcomes following fundoplication 
for gastro-oesophageal reflux’. One variation has been the 
construction of a partial rather than a total fundo- 
plication, with the fundus sutured either behind“ or in 
front? of the intra-abdominal oesophagus. Which type of 
fundoplication is most effective and associated with the 
lowest incidence of adverse sequelae, however, continues 
to be debated in the surgical literature’. In some 
countries the recent advent of laparoscopic antireflux 
surgery has led to a surge in surgery for gastro-oeso- 
phageal reflux, with many centres now reporting the early 
results of large series**. The careful documentation of 
outcome from this new approach has provided an 
opportunity critically to reassess surgical techniques for 
the treatment of gastro-oesophageal reflux disease. 

The Nissen procedure is associated with a small but 
important incidence of troublesome dysphagia’, and some 
surgeons now prefer to perform a partial fundoplication 
for all patients. Early reports describe good short-term 
results with the partial approach, and they suggest that 
the rate of postoperative dysphagia may be lower™’. 
However, long-term efficacy is less well documented. This 
study was undertaken using a porcine model to compare 
the adequacy of the antireflux mechanism produced by 
Nissen fundoplication against that produced by two partial 
fundoplication variants (anterior and posterior). All 
operations were performed laparoscopically. 

The results of these three types of fundoplication 
undertaken in an ex vivo model have been reported 


arean nT vana a elie aanne a a eet ASA NRO EE EC TT DT tN aA a 


Paper accepted 6 November 1997 


1006 





an Oren Ticats 





vivo model is obvious and this study was undertaken to 
examine the same operations in vivo. 


Materials and methods 


Fifteen domestic White pigs underwent laparoscopic antireflux 
surgery and postoperative evaluation. Following preliminary 
oesophageal myotomy, the pigs were randomly allocated to 
undergo either an anterior, posterior or total fundoplication (five 
in each group), with the operation performed by a surgeon 
experienced in laparoscopic antireflux surgery. Manometric 
evaluation was undertaken during the initial surgery, and subse- 
quently 2 weeks after operation in all animals. Several animals 
also had 4- and 6-week postoperative studies. Fundoplication 
‘yield’ studies were performed concurrently. Animals were 
treated in accordance with the Australian Code of Practice for 
the Care and Use of Animals for Scientific Purposes, and ethical 
approval for this study was granted by the Animal Ethics 
Committees of the University of Adelaide and the Institute of 
Medica! and Veterinary Science, Adelaide, South Australia. 


General operative procedure 


After commencing general anaesthesia, access to the ocso- 
phageal lumen was achieved by the preliminary placement of an 
oesophagostomy cannula into the cervical oesophagus through a 
left neck incision. A purpose-built T-shaped plastic cannula | cm 
in diameter with arms 2cm long was used, with the intra- 
oesophageal portion forming an open half circle when viewed in 
cross-section. This provided direct access to the oesophageal 
lumen, without obstructing the passage of swallowed liquids or 
solids. 

Preliminary oesophageal manometry was performed to deter- 
mine the baseline lower oesophageal sphincter pressure. An 
eight-lumen water-perfused manometry catheter incorporating a 
sleeve sensor (Dent Sleeve, Adelaide, South Australia) was 
passed through the oesophagostomy and then distally into the 
stomach. The position of the lower oesophageal sphincter was 
determined by gradually withdrawing the catheter and noting 
pressure changes as each sensor passed through the gastro- 
oesophageal junction. The catheter was then positioned so that 
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the midpoint of the Sleeve sensor was sited at the midpoint of 
the high-pressure zone. Resting lower oesophageal sphincter 
pressure was then measured over a 5-min period using the sleeve 
sensor. To eliminate the effect of intra-abdominal pressure. the 
basal end-expiration intragastric pressure was subtracted from 
that of the lower sphincter pressure to determine the resting 
lower oesophageal sphincter pressure. 

Abdominal insufflation commenced following insertion of a 
Veress needle 2 cm above the umbilicus. Four laparoscopic ports 
were placed: li-mm ports at the site . Veress needle insertion 
and in the left upper quadrant, and 5-mm ports in the epi- 
gastrium and left flank. A rigid curved instrument 4mm in 
diameter was pushed through the abdominal wall of the right 
upper quadrant, and used to facilitate liver retraction, and to 
elevate the oesophagus following initial mobilization. 

The oesophageal hiatus was dissected with laparoscopic 
scissors, and a distal oesophageal myotomy performed. This was 
extended approximately 1cm on to the anterior wall of the 
stomach and 5 cm proximally, to divide the lower oesophageal 
sphincter completely. The pneumoperitoneum was then released 
and the lower oesophageal sphincter pressure was re-evaluated 
manometrically, to confirm complete sphincter ablation. This 
ensured that the subsequent fundoplication was responsible for 
any antireflux barrier tested during postoperative studies. The 
pneumoperitoneum was re-established and the hiatus was 
repaired posteriorly using one or two 2/0 polypropylene sutures. 


Anterior fundoplication 


An anterior fundoplication was fashioned by suturing the antero- 
medial gastric fundus to the right lateral wall of the distal 
oesophagus and concurrently to the posterior hiatal repair and 
right hiatal pillar with four or five interrupted sutures. The repair 
anchored a length of oesophagus within the abdomen, accentu- 
ated the angle of His, and fashioned a loose anterior 180° 
fundoplication. 


Posterior fundoplication 


To create a posterior fundoplication, the anteromedial fundal 
wall was drawn loosely behind the oesophagus and sutured to the 
anteromedial oesophageal wall with three sutures. A second row 
of three sutures secured the anterior fundus to the anterolateral 
oesophageal wall, fashioning a 270° posterior fundoplication, and 
leaving a strip of uncovered oesophagus 1 cm wide anteriorly, 
including the myotomized section. 


Total fundoplication 


A loose Nissen (circumferential) fundoplication 1-5-2 em long 
was fashioned from the anterior wall of the fundus. It was 
secured by three sutures, which each included the oesophagus as 
well as the two pieces of stomach. An instrument was passed 
between the oesophagus and the fundoplication at the comple- 
tion of the procedure to test that the fundoplication was not 
tight. 


The pneumoperitoneum was then released and the lower oeso- 
phageal sphincter pressure was re-evaluated. The left upper 
quadrant port wound was extended to 4cm in length, and the 
anterior gastric wall delivered. A flanged gastrostomy cannula 
3 cm long and 1-5 cm in diameter was placed through an anterior 
gastrotomy and secured with a purse-string suture. This provided 
access to the gastric lumen for postoperative studies. 


Postoperative studies 


Postoperative studies were scheduled to take place at 2, 4 and 
6 weeks after surgery. Sedation with ketamine was necessary to 
prevent discomfort from passage of the oesophageal manometry 
catheter and gastric distension. The manometric resting pressure 
generated by the fundoplication was determined using the sleeve 
sensor in the same fashion as in the preoperative studies. The 
catheter was then withdrawn and replaced by an 18-Fr naso- 


gastric tube, with its tip sited 5cm above the manometric high- — 
pressure zone. A 24-Fr Foley catheter was passed into the gastric © 
lumen through the gastrostomy cannula, and the catheter balloon » 


was inflated to seal the gastrostomy. Competence of the gastro- © 
oesphageal junction was assessed by infusing blue-coloured water -> 
into the gastric lumen. At the same time, the oesophageal tube -` 
was aspirated by a low-pressure suction device. Infusion <- 
continued until either blue water appeared in the 
oesophagostomy aspirate or the intragastric volume reached 
2000 ml. The integrity of the gastro-oesophageal junction during ` 
progressive gastric distension was determined and the volume of A 


intragastric fluid infused was recorded. No tube or measuring ` 
device crossed the gastro-oesophageal junction during these 
studies. 


Statistical analysis 


All data are presented as median (95 per cent confidence oe 
interval). Data sets were analysed using one-way analysis ooo 


variance to compare outcomes following anterior, posterior and a 
total fundoplication. 2 


Results 


Fifteen domestic White pigs underwent the operation and | 
subsequent postoperative studies. All pigs underwent- 
studies 2 weeks after operation. Ten pigs were studied at. 
the planned postoperative intervals during the 6-week 
study. The remaining five pigs were killed by barbiturate 
overdose between 2 and S weeks following surgery to- 
avoid suffering from problems they developed from either 
the gastric or oesophageal cannulas. Three of these pigs 
underwent a Nissen fundoplication and two a posterior 
partial fundoplication. None of the problems encountered 
in these five animals was associated with the type of 
fundoplication performed. No difficulties with the intake 
of either oral fluids or solids were encountered in any 
animal. | 

The duration of surgery and the associated intra- 
operative studies was similar for each fundoplication 
variant (all median 120 min; P= 0-93). The preoperative 
weights were similar for each group (anterior and Nissen. 
fundoplication groups 20kg, posterior fundoplication” 
group 22 kg; P=0-90), as were the weights at the con- 
clusion of the postoperative studies (anterior and Nissen 
25 kg, posterior 27 kg; P= 0-65). All animals resumed oral 
liquid and solid intake at similar time intervals, 
irrespective of the fundoplication type, with liquids 
tolerated within 24 h of surgery and solids resumed a day 
later. 

The pressures measured manometrically in the lower 
oesophageal sphincter region are summarized in Table 1. 


Table 1 Lower oesophageal sphincter pressures 





Lower oesophageal sphincter 
pressure (mmHg) 


Total 


Anterior Posterior (Nissen)  P* | z 





Before operation 10 (—3 to 30) T (6-33) 25(1-54) Q 33 
After myotomy 0 (0-~ = 0 (0-0) 0 (0-0) 


After operation 10 (8-19) 14 (11-43) 14 (13-21) 0 067 
Week 2 12 (9- 13) 14 (4-16) 3 (4-16) 017 
Final study 14 (9-20) 13 (7-22) 8(2-15) 6 13 





Values are median (95 per cent confidence interval). *One-way 
analysis of variance 
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Before oesophageal myotomy, a pressure ranging from 4 
to 50mmHg was measured at the gastro-oesophageal 
junction. In all instances, the subsequent distal oeso- 
phageal myotomy abolished this high-pressure zone. 
Subsequently, each fundoplication variant generated a 
significant rise in the intraluminal pressure measured at 
the gastro-oesophageal junction. The postfundoplication 
intraoperative measurement was lowest in the anterior 
fundoplication group, although this difference was not 
significant. The pressures recorded 2 weeks following 
surgery for each fundoplication variant were similar. 
Similarly, when the final lower oesophageal sphincter 
pressures recorded from each animal were analysed, the 
median pressures were similar, although a trend towards 
lower pressure following Nissen fundoplication was seen. 
Transient lower oesophageal sphincter relaxation events 
were not identified during any of the postoperative 
studies. 

Two weeks after surgery, all of the anterior and 
posterior fundoplications and four of the five total 
fundoplications remained fully competent to the intra- 
gastric infusion of up to 2000 mi water. The Nissen fundo- 
plication which yielded to gastric distension became 
incompetent following the infusion of 360 ml fluid. At 
4 weeks all of the Nissen (two pigs) and posterior (three) 


fundoplications tested were fully competent. One of 


the five anterior fundoplications became incompetent 
following the infusion of 1300 ml. Two anterior and one 
posterior fundoplications yielded to the infusion of liquid 
6 weeks after surgery, with the volumes infused at the 
point of fundoplication yield ranging from 1200 to 
1800 mi. 


Discussion 


Both short- and long-term outcomes following Nissen 
fundoplication have been reported extensively in the era 
of epen surgery and have confirmed the status of the 
Nissen fundoplication as the ‘gold standard’ for antireflux 
surgery. Long-term success rates of approximately 90 per 
cent can be expected following this procedure’, although 
most reports following both open and laparoscopic 
surgery confirm a small but significant incidence of 
troublesome postoperative dysphagia’ 

Partial fundoplication has been proposed both for 
routine antireflux surgery and for patients with mano- 
metrically proven oesophageal dysmotility, with uncon- 
trolled studies suggesting that the incidence of adverse 
outcomes may be reduced. However, improvements in 
outcome have not been confirmed by randomized trials*"’. 
One uncontrolled study suggests that higher resting lower 
oesophageal sphincter pressures occur following Nissen 
fundoplication compared with partial fundoplication”, 
and within the subset of patients undergoing Nissen 
fundoplication it has been postulated that adverse 
outcomes are more likely in patients with higher 
postoperative lower oesophageal sphincter pressures’. 
However, the fact that anterior partial fundoplication ts 
associated with a lower resting lower oesophageal 
sphincter pressure, yet still controls reflux, suggests that 
reflux control is not dependent on the measured 
postoperative resting sphincter pressure alone’. 

The present study assessed the influence of different 
fundoplication types using a model in which the lower 
oesophageal sphincter was ablated completely before 
performing an antireflux procedure. The intraoperative 


lower oesophageal sphincter pressures measured immedi- 
ately after construction of the fundoplication were greater 
following both total and posterior fundoplication than 
after anterior partial fundoplication, although the failure 
to reach significance may reflect the numbers involved. 
These results are similar to those reported in previous 
open surgical randomized trials in humans. These dif- 
ferences disappeared over the passage of several weeks. 

A variety of mechanisms has been proposed to explain 
how antireflux surgery works. These include changes in 
various mechanical parameters acting at the gastro-oeso- 
phageal junction due to alterations in anatomy following 
fundoplication’ and restoration of an adequate length of 
intra-abdominal oescphagus’, as well as effects due to 
hormonal stimulation of the intrinsic gastric muscle within 
the portion of stomach used to construct the fundo- 
plication’, and acceleration of gastric emptying”. These 
effects may all lead to a reduction in the prevalence of 
transient lower oesophageal sphincter relaxations, a 
phenomenon that has been demonstrated following 
Nissen fundoplication”. 

Similar outcomes to those of the present study were 
reported in a previous study using a similar protocol in 
abattoir-sourced porcine viscera”. Resting lower oeso- 
phageal sphincter pressures in the ex vivo viscera model 
after various types of fundoplication varied from 11 to 
13-5 mmHg and competence at the gastro-oesophageal 


junction was restored in most instances. The resting 


lower oesophageal sphincter pressures were of a similar 
magnitude to those measured in the present study, sug- 
gesting that fundoplication-induced manometric increases 
in the lower oesophageal sphincter zone may be due, at 
least in part, to passive mechanical factors. A similar ex 
vivo study has been reported by Richardson et al.. Both 
of these studies suggest that physical factors associated 
with fundoplication may play as strong or even a stronger 
role in reflux prevention than alterations in the physiology 
of the area. When the stomach in ex vivo preparation is 
filled with fluid, the fundoplication becomes distended 
before the rest of the stomach’, and this distension 
impinges directly on the lower oesophagus. This may also 
explain why such fundoplications seem to be effective 
when placed in the chest”. 

This study has confirmed that all three variants of 
laparoscopic fundoplication restore adequate competence 
to the gastro-oesphageal junction and result in similar 
increases in postoperative lower oesophageal sphincter 
pressure. This provides support for the uncontrolled 
clinical outcome studies following laparoscopic partial 
fundoplication which describe good results after each type 
of fundoplication, and for the previous randomized trials 
which demonstrated little difference between posterior 
partial fundoplication and total fundoplication*’*. As this 
study demonstrates that the laparoscopic anterior partial 
fundoplication provides an effective antireflux barrier, and 
uncontrolled studies suggest that it is clinically effective, 
the authors have commenced further assessment of 
this procedure within a prospective randomized trial of 
laparoscopic anterior partial fundoplication versus total 
fundoplication. 
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Background The ideal method for staging tumours of 


the oesophagus and gastric cardia is not known. 


This paper was designed to assess the value of laparoscopy and laparoscopic ultrasonography in the 


staging of oesophageal and cardial carcinoma. 


Methods From October 1993 to January 1996, 60 patients in whom no metastases were seen on 
gastroscopy, ultrasonography of the abdomen and supraclavicular region, helical computed 
tomography of the chest and abdomen or endosonography were scheduled for laparoscopy and 


laparoscopic ultrasonography. 


Results Some 40 patients had carcinoma of the oesophagus, in one of whom liver metastases were 
found at laparoscopy and proven histologically. On laparoscopic ultrasonography metastases were 
found in four patients but were impossible to biopsy. These lymph node metastases were confirmed 
at exploratory laparotomy. Twenty patients had carcinoma of the gastric cardia; distant metastases 
were found in four at laparoscopy. On laparoscopic ultrasonography metastases were present in 


four further patients, all proven by biopsy. 


Conclusion In this study laparoscopy was not an effective staging technique for oesophageal 
carcinoma. The inclusion of laparoscopic ultrasonography was of little benefit. A problem that was 
encountered was biopsy under laparoscopic guidance. In carcinoma of the gastric cardia, 
laparoscopy was more effective; adding laparoscopic ultrasonography doubled the number of 


patients seen to have metastatic disease. 


AAAA MAR AM pinana a a Weta AAMAS EH mata 


In carcinoma of the oesophagus and cardia 60-80 per 
cent of patients are beyond cure at first presentation 
owing to widespread metastases or local irresectability of 
the tumour’. Thus, optimal preoperative staging is 
essential for selection of patients for curative resection. 
Despite the use of advanced imaging techniques such as 
endosonography and helical computed tomography (CT), 
metastatic spread or irresectability of the tumour is found 
in up to 20 per cent of patients during operation’*. In 
particular, small liver metastases (less thanicm in 
diameter), lymph node metastases and peritoneal 
carcinomatosis are frequently encountered’™. 

In recent years laparoscopy and laparoscopic ultra- 
sonography have been used increasingly to stage 
abdominal malignancy. These techniques have proved to 
be highly successful in detecting liver, lymph node and 
peritoneal metastases in patients with pancreatic 
malignancy, with a sensitivity and specificity as high as 
70-100 per cent’. 

The present study was performed to determine whether 
the combination of laparoscopy and laparoscopic ultra- 
sonography is as effective in the staging of oesophageal 
and cardial carcinoma. 


Patients and methods 


From October 1993 to January 1996, 79 patients with biopsy- 
proven carcinoma of the oesophagus and/or cardia were referred 
for treatment. Distinction between tumours of the oesophagus 
and of the gastric cardia was made endoscopically by 
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determining the hiatal impression and tumour bulk. The authors’ 
service is a tertiary referral centre for patients with oesophageal 
and cardial carcinoma in the Netherlands. Thus, only patients 
considered potentially curable at other hospitals were referred. 
In this centre all patients are staged by means of the following 
techniques: gastroscopy, bronchoscopy in tumours of the upper 
and middle oesophagus, transcutaneous ultrasonography of the 
supraclavicular regions and abdomen (ATL HDI 3000; Bothell, 
Washington, DC, USA), contrast-enhanced helical CT of the 
chest and upper abdomen (100ml Omnipaque 300, 2 ml/s; 
(Nycomed, Oslo, Norway); Envision CT injector (Medrad, 
Pittsburg, Pennsylvania, USA); collimation 8mm, pitch 1-4, 
reconstruction increment 7mm (Siemens, Erlangen, Germany)) 
and endosonography (GF-UM3, EU-M3; Olympus, Tokyo, 
Japan)’. Patients suspected of having distant metastases on the 
above-mentioned studies underwent biopsies to confirm 
metastases cytologically or histologically. Using these techniques 
about 70 per cent of patients referred to the authors’ institution 
were finally subjected to surgery, 25 per cent were not operated 
on because of cytologically proven metastases and 5 per cent did 
not have surgery because of poor general condition’. In 19 cases 
distant metastases were proven and these patients were 
subsequently excluded from surgical treatment. Sixty patients had 
no metastases according to the above studies and were eligible 
for surgical resection. These patients were scheduled for staging 
by laparoscopy and laparoscopic ultrasonography. 

Combined laparoscopy and laparoscopic ultrasonography was 
performed under general anaesthesia. A Hasson cannula was 
introduced in the subumbilical region. After pneumoperitoneum 
was obtained, a 10-12-mm cannula was inserted in the right and 
a 5-mm cannula in the left paramedian region under 
laparoscopic guidance. Laparoscopic staging included inspection 
of the peritoneum, greater omentum, diaphragm and liver 
capsule with a 0° telescope. Anatomical structures were 
manipulated with forceps inserted through the left paramedian 
port. If lesions suspect for metastases were found, a biopsy was 
taken to confirm the diagnosis histopathologically. In the absence 
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of suspect lesions a laparoscopic ultrasound probe was inserted 
through the right paramedian port. The convex array, 
multifrequency 5-7-5-MHz probe with a semiflexible tip and a 
total length of 45cm and diameter of 9 mm (type 8555; Brühl 
and Kjaer, Naeram, Denmark) was covered by a sterile sheath 
containing a small amount of gel. The ultrasound transducer was 
connected to a diagnostic ultrasound monitor (type 3555; Brühl 
and Kjaer). To optimize anatomical insight, laparoscopic and 
ultrasonographic: images were displayed together on a Sony 
14-inch video monitor. Ultrasonographic inspection included the 
liver, coeliac trunk, greater visceral vessels and primary tumour if 
located intra-abdominally. Ultrasonography was performed by a 
radiologist and imaging findings were discussed with the surgeon. 
Whenever possible a biopsy under ultrasonographic guidance 
was taken of lesions suspected of distant metastases. 

If distant metastases could not be proven cytologically or 
histologically, patients were scheduled for  transhiatal 
oesophageal resection irrespective of the laparoscopic and ultra- 
sonographic findings. Patients with proven distant metastases 
were referred for palliative non-surgical treatment. 

The effectiveness of laparoscopy and laparoscopic ultra- 
sonography was defined as the additional number of patients in 
whom distant metastases were found with these techniques and 
the number in whom these findings had therapeutic 
consequences (e.g. cytologically or histologically proven distant 
metastases). In addition, the sensitivity and specificity of 
laparoscopy and laparoscopic ultrasonography were calculated. 


Results 


Sixty consecutive patients, 54 men and six women with a 
mean age of 61:7 (range 43-79) years, were included in 
the study. Forty patients had carcinoma of the oesophagus 
(squamous cell carcinoma, 15; adenocarcinoma, 25); 14 of 
the adenocarcinomas had developed in a Barrett's 
oesophagus. Adenocarcinoma of the gastric cardia was 
present in 20 patients. 


Carcinoma of the oesophagus 


In one of the 40 patients with oesophageal carcinoma 
liver metastases were found at laparoscopy. These 
metastases were proven histologically and the patient was 
referred for palliative non-surgical treatment. 

On laparoscopic ultrasonography distant coeliac lymph 
node metastases were found in five patients. One of these 
five patients also had biopsy-proven liver metastases at 
laparoscopy. In the remaining four patients cytological or 
histological proof could not be obtained, because it was 
not possible to biopsy the suspect lymph nodes. These 
four patients underwent operation at which coeliac lymph 
node metastases were confirmed histologically. As a result 
of these findings the patients did not undergo resection, 
but were treated palliatively. 


Two of 35 patients without distant metastases on 
laparoscopy with laparoscopic ultrasonography neverthe- 
less had distant metastases at laparotomy (false-negative 
rate two (5 per cent) of 40). There were no false-positive 
findings (e.g. no enlarged lymph nodes on laparoscopic 
ultrasonography that did not contain metastases on 
histopathological study). The sensitivity of the procedure. 
was 0-70, the specificity 1-00. l 


Carcinoma of the gastric cardia 


At laparoscopy distant metastases were found in four of 
20 patients; peritoneal metastases in three and omental 
metastases in one. In all cases metastases were confirmed 
histologically. 


On laparoscopic ultrasonography distant metastases a 


were found in four further patients: liver metastases in 
two and coeliac lymph node metastases in two. In all cases 
these metastases were confirmed histologically (Table J). - 
All eight patients with histologically proven metastases . 
were excluded from further surgical resection and were 
referred for palliative treatment | 
In one of 12 patients without metastases at laparoscopy 
and laparoscopic ultrasonography, distant metastases were - 
nevertheless found during exploratory laparotomy (false- 
negative rate one (5 per cent) of 20). The sensitivity of 
the procedure was 0°88, the specificity 1-00. - 
For the total study population of 60 patients the 
sensitivity was 0-81 and the specificity 1-00. : 


Discussion 


This study shows that laparoscopy is not an effective 
staging technique in patients with oesophageal carcinoma . 
who have undergone substantial non-invasive radiological: 
staging. Distant metastases are found in only a minority of 
cases. In addition it is of little benefit to include 
laparoscopic ultrasonography. With the combination of 
laparoscopy and z 
number of patients in whom distant metastases were. 
found was small. : 


In the authors’ institution patients with oesophageal 


carcinoma undergo extensive radiological staging 
including transcutaneous ultrasonography of the abdomen- 
and supraclavicular region, helical CT and endo- 
sonography before they undergo operation. It can be 


expected that the number of patients with metastases on 


laparoscopy and laparoscopic ultrasonography will be 
higher in cases where radiological staging is not so 
extensive’. ` 

A problem encountered in the present study was to 
prove metastases histologically when they were suspected 
on laparoscopic ultrasonography. Often it was difficult to 


Table 1 Distant metastases as determined by conventional staging, laparoscopy and laparoscopic ultrasonography 


laparoscopic ultrasonography, the 





Squamous Total for Carcinoma ue 
Adenocarcinoma carcinoma cell oesophagus of the cardia Overall total 
| (n = 25) (n= 15) (n = 40) (n = 20) (n=60) 
Conventional staging 0 0 0) 0 | 0 
Laparoscopy ` I 0 l 4 5 
Laparoscopic ultrasonography 2 2 4 4 8 
Sensitivity 0-60 1-00 0-70 0-88 0-81 
Specificity ; 1-00 1-00 1-00 1-00 1-00 
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biopsy lesions under ultrasonographic guidance, owing to 
the angle under which biopsies had to be performed and 
the enlarged distance between a lesion and the abdominal 
wall as a result of the insufflation of gas. 

Although there were no false-positive findings on 
laparoscopic ultrasonography in this study, it has been 
shown previously that, because of the limited specificity of 
radiological modalities, lesions suspected for distant 
metastases on these studies should be confirmed 
histologically when therapeutic consequences are being 
considered’. 

In carcinoma of the gastric cardia laparoscopy was 
more effective. In four of 20 patients distant metastases 
were shown by this technique. By adding laparoscopic 
ultrasonography the number of patients in whom distant 
metastases were diagnosed was doubled. Strikingly, distant 
metastases could be proven more frequently in patients 
with carcinoma of the cardia than in those with 
oesophageal carcinoma. This is due mainly to the fact that 
peritoneal metastases accounted for three of eight of the 
distant metasases found in patients with carcinoma of the 
cardia in this study and technically it is a simple 
procedure to perform biopsy of peritoneal lesions under 
laparoscopic guidance. Performing biopsies of mobile 
lymph nodes that are more deeply located in patients with 
oesophageal carcinoma is technically more demanding. 

In this study the sensitivity and specificity of 
laparoscopy and laparoscopic ultrasonography were 
acceptable for both oesophageal and cardial carcinoma. 
The results are consistent with those of laparoscopy for 
gastric carcinoma as reported by Burke et al". 

A disadvantage of the technique is that patients are 
submitted to an operative diagnostic procedure under 
general anaesthesia. It is the authors’ opinion that this 
disadvantage counts for little compared with the number 
of patients in whom a laparotomy can be averted. In 
addition there is a certain risk of tumour spill as a result 
of the procedure, although there are no valid numbers in 
the literature to assess the extent of this risk. However, 
the true incidence of tumour spill has to be determined in 
a larger study. In the present study port site metastases 
did not occur during the brief follow-up period of 
30 months. 

The conclusion of this study is that diagnostic 
laparoscopy with laparoscopic ultrasonography is of little 
value in the staging of oesophageal carcinoma. This is due 
mainly to the small number of patients in whom distant 
metastases are found and the difficulty of confirming 
these lesions histologically. There is a role for laparoscopy 
with laparoscopic ultrasonography when staging patients 
with carcinoma of the gastric cardia, although this needs 
to be determined more fully in larger series. The 
additional value of ultrasonography compared with 
laparoscopic inspection is limited by ultrasonographically 
guided biopsy techniques; to improve the efficacy of this 
procedure further, better biopsy techniques should be 
developed. 
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Background A prospective randomized trial was performed to determine whether local anaesthetic 
solutions injected into the preperitoneal space may provide additional pain relief following 
transabdominal preperitoneal laparoscopic hernia repair. 

Methods One hundred patients undergoing transabdominal preperitoneal laparoscopic hernia repair 
were allocated randomly to receive (1) bupivacaine 1-5 mg/kg, (2) bupivacaine 1-5 mg/kg with 1 in 
200 000 adrenaline, (3) bupivacaine 3 mg/kg or (4) saline instilled into the preperitoneal space at 


the end of the operation. An independent clinical 


assessor determined the level of pain using a 


visual analogue pain score and noted the parenteral and oral analgesia requirements at 4, 8, 12 and 


24 h after operation. 


Results At each of the time intervals, there was no 
scores (at 24 h, P=0-71) or the number of doses 
analgesia (at 24 h, P= 0-89). There was also no si 


normal activity or work between the groups. 


significant difference between the groups for pain 
of either morphine (at 24 h, P = 0-73) or oral 
gnificant difference in the time to return to 


Conclusion This study suggests that instilling local anaesthetic into the preperitoneal space has no 
significant effect on postoperative pain relief requirement following laparoscopic hernia repair. 
Other methods of reducing postoperative pain should be sought that may facilitate day-case 


laparoscopic hernia surgery. 





Evidence suggests that laparoscopic hernia repair is 
associated with a more rapid rehabilitation than 
conventional open herniorrhaphy'*. Yet, unlike its open 
counterpart, laparoscopic hernia repair is not widely 
performed as a day-case procedure in the UK*. This could 
be related to the management of postoperative pain as a 
requirement for regular parenteral analgesia would 
prevent patients from meeting the criteria on day-case 
surgery’, 

The use of local anaesthetic in the port sites® or 
peritoneal cavity’ following laparoscopic procedures is 
not proven to reduce analgesia requirement. In 
laparoscopic hernia repair instilling local anaesthetic into 
the confined preperitoneal space may represent a novel 
method of increasing the effect of the local anaesthetic", 
If this resulted in a significant reduction in postoperative 
analgesia requirement more surgeons may be persuaded 
to perform day-case laparoscopic hernia surgery. 

A prospective clinical trial was therefore performed to 
determine whether the instillation of local anaesthetic into 
the preperitoneal space following laparoscopic hernia 
repair reduces postoperative pain. 


Patients and methods 


One hundred patients (94 men, six women; median age 64 
(range 27-83) years, undergoing transabdominal preperitoneal 
laparoscopic hernia repair were randomly allocated to receive (1) 
bupivacaine 025 per cent plain at a concentration of 1-5 mg/kg 
(2 = 25); (2) bupivacaine 0-25 per cent (1-5 mg/kg) with 1 in 
200 000 adrenaline (n = 25); (3) bupivacaine 0:5 per cent plain 
(3 mg/kg) (n = 24); or (4) saline 0-9 per cent (n = 26). Only the 
scrub nurse knew the randomization code, the anaesthetist, 
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surgeon and clinical assessor all being blind as to the solution — 
injected. 1a 
All preparations were injected at the end of the operation into ` 
the completely re-closed preperitoneal space via an introducer — 
inserted through a 5-mm port. The port sites were not injected 
with local anaesthetic. The validity of the technique had been — 
verified previously". Postoperative pain relief consisted of | 
intramuscular morphine 10 mg or a combination of paracetamol | 
500 mg and codeine phosphate 30 mg (Tylex; Schwarz, Chesham, ` 
UK) two tablets orally as required. Rectal non-steroidal — 
preparations were not used. 2 
All patients underwent operation in the morning, were: 
observed overnight and reviewed the following morning. Total. 
analgesia requirements at 4, 8, 12 and 24h of operation were: 
determined for each patient. An independent clinical assessor. 
determined the overall level of pain at these time intervals using. 
the McGill visual analogue pain scale!!. An attempt was made to 
assess the different components of the pain as port site, 


preperitoneal space or visceral. Statistical comparisons between 


groups were performed using 7° analysis. 


Results 


There was no significant difference between the groups 
with respect to age, sex, American Society of — 
Anesthesiologists grade, grade of surgeon performing the 
operation, length of operation or postoperative | 


complications. Although patients complained more of | 


visceral discomfort than pain in either the port or hernia 
sites, attempts at accurately assessing the site of the pain 
proved unsuccessful as most patients found it difficult to 
accurately localize the pain in the early postoperative 
phase. 
The median (range) doses of analgesia and pain scores 
for each of the groups at 24h are shown in Table 1. The 
results at other time intervals were similar and are 
therefore not shown. At each of the time intervals there 
was no significant difference between the groups in the 
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Table 1 Analgesia requirement and pain scores 24 h after 
operation and instillation of local anaesthetic 








Local anaesthetic Doses of Doses of Pain 
solution morphine = Tylex score 
Bupivacaine 0 (0-3) 2 (0-12) 4 (2-8) 
025 per cent, plain | —— 
Bupivacaine 0 (0-3) 2 (0-8) 3 (2-8) 
0-25 per cent with 
adrenaline 0:25 per cent 
Bupivacaine 0 (0-4) 2 (2-24) 4 (1-8) 
(5 per cent, plain . 
Saline 0 (0-3) 2(0-12) 4(1-8) 
O-9 per cent 
0-73 0-89 0-71 
re 8:7 18-2 17-0 
di. l2 27 21 


SOSS EE O E AAO AAA 


Values are median (range) 


number of doses of morphine (at 24h, 7° = 8-7, 12 df, 
P=073) or Tylex (at 24h, 7° = 18-2, 27 d.f., P=0-89) or 
pain scores (y? = 17-0, 21 d.f, P= 0-71). There was also no 
significant difference in the time to return to normal 
activity or work between the groups, and to date there 
have been no recurrences. 


Discussion 


In laparoscopic hernia repair the systemic absorption of 
bupivacaine inserted into the preperitoneal space is slight 
and well within the non-toxic range''. This suggests that 
the majority of the drug is rapidly bound locally to 
receptors in the preperitoneal space. Confining the local 
anaesthetic to the ‘wound’ caused by the preperitoneal 
dissection might theoretically result in the majority of the 
drug being fixed locally and a greater reduction in 
postoperative pain. However. the present study reveals 
that this local binding of bupivacaine does not significantly 
reduce the requirement for postoperative pain relief after 
laparoscopic hernia repair. 

In open hernia repair the addition of adrenaline may 
enhance the analgesic effect of the local anaesthetic. The 
present study suggests that this is not so in the 
preperitoneal space following laparoscopic hernia repair, 
possibly because the systemic absorption of bupivacaine 
from this space is unaffected by adrenaline". Similarly, 
increasing the concentration of bupivacaine to O'S per 
cent does not significantly reduce postoperative pain 
requirement. 

The lack of benefit from local anaesthetic in this study 
may be related to postoperative pain following 
laparoscopic procedures being comprised of parietal, 
diaphragmatic and visceral components’. Although many 
surgeons try to reduce the parietal component by 
infiltrating local anaesthetics into the laparoscopic port 
sites, there is no evidence that this reduces postoperative 
pain’. In the present study, this manoeuvre was therefore 
not performed, as it would have interfered with 
assessment of the preperitoneal local anaesthetic. 
Previous studies have shown that free instillation of local 
anaesthetic into the peritoneal cavity after laparoscopic 


cholecystectomy” and tubal ligation’* may reduce the 
diaphragmatic component without affecting the other two 
components. In this study preperitoneal bupivacaine may 
have reduced the parietal component without affecting 
either the diaphragmatic or visceral component. 

The visceral component is caused by diffusion of carbon 
dioxide into the bowel’. The disappointing results from 
instilling local anaesthetic into either the port sites or 
peritoneal cavity following laparoscopic surgery may be 
due to the failure to eliminate this component of pain 
after laparoscopy’. In the present study patients 
complained more of visceral discomfort than pain in 
either the port or hernia sites. This might explain why 
using preperitoneal local anaesthetic alone had no 
significant effect on postoperative pain requirement. 

It is likely that the reduction in pain after laparoscopy 
will require techniques that address a combination of the 
parietal, diaphragmatic and visceral components. Further 
studies, incorporating local anaesthetic injection of the 
port sites, laxatives or non-steroidal anti-inflammatory 
drugs, are therefore required to assess ways of reducing 
pain after laparoscopy. In the interim, the sole use of 
preperitoneal local anaesthetic has no significant effect on 
postoperative pain requirements following laparoscopic 
hernia repair and its routine use cannot be recommended. 
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Tracheobronchial lesions following oesophagectomy: 
prevalence, predisposing factors and outcome 


Sir 
I read with interest the recent paper by Bartels er al. {Br J Surg 
1998; 85: 403-6). 

I am concerned about the frequent use of the term 
‘tracheobronchial fistula’ in the text and legends. A fistula is an 
abnormal communication between the lumen of one viscus and 
the lumen of another’. Surely the lesions referred to in 
the article are pathological communications between the 
tracheobronchial tree and the mediastinum and/or the pleura. 


C. H. Houben 
26 Museum Chambers 
Little Russell Street 
London WCIA 2HN 
UK 


1 Tumours, cysts, ulcers, sinuses. In: Bailey and Love, Short 
Practice of Surgery. 20th ed. London: HK Lewis, 1988: 116. 


Rationing and surgery: setting boundaries 


Sir 

Interesting points were raised about rationing in surgery in this 
leading article by Mr New (Br J Surg 1998; 85: 291-2) and it was 
rightly stated that “cosmetic surgery’ ts a poorly understood term. 
The article discussed the apparent triviality of procedures such as 
liposuction, breast reduction and rhinoplasty and their relevance 
in the NHS. In this context most aesthetic procedures such as 
those discussed are performed for psychological reasons and the 
physical benefit of the patient. 

Breast reduction, for example, is helpful in reducing physical 
discomfort such as back and neck pain’ and may facilitate breast 
cancer detection’. Liposuction is used in the treatment of 
conditions as diverse as gynaecomastia’, lymphoedema’*, lipo- 
dystrophy, hemifacial atrophy’, lipomas and the debulking of 
surgical flaps. Rhinoplasty can also provide functional improve- 
ment in breathing. It would, therefore, be helpful to discuss 
rationing in terms of the condition that is to be treated rather 
than the surgical procedure itself, ie. the management of mini- 
mally ptotic breasts rather than breast reduction or mastopexy 
and the management of acquired contour deformities rather than 
liposuction. 

This is still not a perfect solution, but this approach may 
prevent an existing trend in the NHS to ration procedures that 
may provide ert physical, functional and psychological 
benefit. 


A. Khanna 
Nottingham City Hospital NHS Trust 
Hucknall Road — 
Nottingham NG3 1PB 
UK 
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Genetic alterations in chronic pancreatitis: evidence E 
for early occurrence of p53 but not K-ras mutations - G | 


Sir ; 
I read with interest the paper by Gansauge et al. (Br J Surg 1998: : 
85: 337-40) regarding the absence of K-ras mutations in chronic 
pancreatitis. The differential diagnosis of chronic pancreatitis 
and pancreatic cancer can still present problems in certain 
patients. It can be particularly difficult to detect a carcinoma 


within pre- existing chronic pancreatitis. The risk of developing a! 


pancreatic cancer is said to be higher in patients with chronic 
pancreatitis’ and it is therefore of potential practical importance 
to be able to detect changes of neoplasia in such patients. If K- 
ras mutations were absent in chronic pancreatitis this may prove 
a useful tool as the mutation is present in 75 per cent’ to 90 per 


cent? of pancreatic ductal adenocarcinomas. One of the series 


quoted by the authors is that of Van Laethem et al“, but this” 


group have, more recently, published a report of K-ras ‘mutation | 


in 19 of 76 (25 per cent) patients with chronic pancreatitis“. This. 
important finding needs clarification since patients with chronic 
pancreatitis may represent those at high risk of developing parn- 
creatic cancer, although the proportion is obviously higher than 

one would expect. 


M. J. Midwinter 
Department of Surgery 
Freeman Hospital 
Newcastle upon Tyne NE7 7DN 
UK 
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Bile duct injury during laparoscopic cholecystectomy 
without operative cholangiography 


Sir 
We read with interest the prospective audit of bile duct injury 
during laparoscopic cholecystectomy by Wright and Wellwood 
(Br J Surg 1998; 85: 191-4). The authors’ conclusion, that oper- 
ative cholangiography is not necessary for the safe performance 
of laparoscopic cholecystectomy, might have been all the more 
meaningful if cholangiography had actually been undertaken and 
been demonstrated to be of no benefit. Few surgeons would 
suport the view that operative cholangiography provides any 
safeguard against ductal injury as it is no substitute for adequate 
exposure of the junction of Hartmann’s pouch and the cystic 
duct. There is some evidence to suggest that operative cholan- 
giography may limit the extent of bile duct injury by early 
detection and avoid exposing the patient to biliary peritonitis. 
Routine operative cholangiography enables the surgeon to 
better interpret all forms of cholangiography. Fig. 3 is said to 
reveal a fistulous communication to a right accessory duct but 
appears to demonstrate an injury to the main right hepatic duct. 
It is not clear why the authors believe that an operative 
cholangiogram would not have detected the entry of the cystic 
duct into or near the right hepatic duct. They were fortunate that 
the resulting biliary fistula resolved without apparent further 
complication 3 years after surgery. Of some 40 patients referred 
for management of bile duct injury to Edinburgh Royal Infirmary 
over the past 9 years, we have observed one such patient whose 
isolated right ductal injury was similarly missed at chole- 
cystectomy (without operative cholangiogram). Two subsequent 
laparotomies culminated in suture ligation of the free end of the 
divided ‘accessory’ duct without a cholangiogram. This patient 
was referred more than 4 years following this last procedure with 
recurrent episodes of sepsis within the obstructed right duct 
system and required treatment by means of a right hepatectomy. 
Such cases serve to underline the importance of early recognition 
and appropriate management of bile duct injury. 


C. H. Wakefield 
P. C. Bornman 
O. J. Garden 
Department of Surgery 
University of Edinburgh 
Royal Infirmary 
Edinburghi EH3 9YW 
UK 


Author's reply 


Sir 

I am grateful to Mr Wakefield and Professors Bornman and 
Garden for their comments. The authors comment that Fig. 3 
indicates that the main right hepatic duct was divided during 
laparoscopic cholecystectomy. The postoperative endoscopic 
retrograde cholangiopancreatography (ERCP) was submitted as 
part of the original paper but the paper was deemed too long 
and this figure ‘removed. In fact, when we noted that this small 
duct had been divided we performed a laparotomy and ligated 
the cut end having carried out an operative cholangiogram which 
reveaied a normal duct pattern with no evidence of any leakage 
of bile. Several days later when a fistula became apparent ERCP 
revealed no evidence of contrast leak and that the right main 
hepatic duct was intact. 

We agree that had this been the right main hepatic duct spon- 
taneous closure would have been very unlikely and much larger 
volumes of bile would have been produced from the fistula. One 
possibility is that the accessory duct did, in fact, communicate 
with the right duct system but that this could not be shown on 
operative cholangiography or ERCP. The duct that was divided 
was a small accessory duct and the right hepatic duct system was 


demonstrated after the injury to be intact both on operative 
cholangiography during laparotomy and on subsequent ERCP. 


J. Wellwood 
Department of Surgery 
Whipps Cross Hospital 
Whipps Cross Road 
London E11 INR 
UK 


Genetic predisposition to breast cancer 


Sir 

We read with interest the leading article by Mr Odling-Smee (Br 
J Surg 1998; 85: 147-8) and share his desire for a common 
management strategy for women at increased risk of breast 
cancer. The suggested protocol for the management of such 
women however leaves much to be desired. The sensitivity of 
annual mammography is reduced in women under 50 years with 
a family history of breast cancer’ and annual mammography in 
these women does not lead to a diagnosis of earlier stage breast 
cancer than respective a priori risk groups’. No clinical trial of 
mammography has demonstrated a reduction in breast cancer 
mortality for these women and the cost implications to the NHS 
of regular screening would be enormous’. Monthly self-exami- 
nation results in the detection of increased numbers of small and 
node-negative tumours**, but no study has shown an 
improvement m survival. Regular examination by an experienced 
clinician has similarly poor results*®. Many screening centres 
struggle to meet current demands and a large increase in the 
screened popalation would take these centres past breaking 
point. Strategies for breast cancer prophylaxis (including long- 
term tamoxifem and retinoid supplementation) are the subject of 
clinical trials but no data have yet been published to support 
their use in high-risk women. 

As the purse-strings of the NHS tighten, it is unacceptable to 
institute ‘hypothetical’ and ‘empirical’ protocols for patient 
management and the only acceptable long-term management of 
such women cerrently is within the boundaries of a randomized 
clinical trial. 


G. J. Byrne 
N. J. Bundred 
Department of Surgery 
South Manchester University Hospital 
West Didsbury 
Manchester M20 8LR 
UK 


1 Kerilowske K, Grady D, Barclay J et al. Positive predictive 
value of screening mammography by age and family history of 
breast cancer. JAMA 1993: 270: 2444-50. 

Rutgers EJ, Hijendaal MM, Pterse JL, Besnard APE. The 

yield of an intense follow-up program for women at increased 

risk for breast cancer. Eur J Cancer 1996; 32A: 52-4. 

3 Byrne GJ, Bundred NJ. Does the evidence justify national 
funding of breast cancer family history clinics? The Breast 
1997; 6: 388-93. 

4 Foster RS Jr. Lang SP, Costanza MC et al. Breast self-exami- 
nation and breast cancer stage. N Engl J Med 1978; 299: 
265-79. 

5 Greenwald P. Nasca PC, Lawrence CE er al. Estimated effect 
of breast self-examination and routine physical examinations 
on breast cancer mortality. N Engl J Med 1978; 299: 271-3. 

6 Singletary SE, Taylor SH, Guinee VF, Whitworth PW Jr. 
Occurrence and prognosis of contralateral carcinoma of the 
breast. J Am Coll Surg 1994; 178: 390-6. 


th 


Author’s reply 


Sir 
I do not disagree with Messrs Byrne and Bundred and was 
careful to keep away from the financial issue. I have proposed 
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the development of a common management strategy and the 
national collection of data but the details are open to discussion. 
All those who run breast clinics see large numbers of patients 
referred by GPs for advice about family history. Such is the 
public demand for this advice that if breast clinics do not provide 
it someone else will. We can either refuse to see these patients 
because breast clinics are not funded or we can develop a 
common strategy and collect information nationally and press for 
appropriate funding. I would advocate the latter. 


a W. Odling-Smee 
Department of Surgery 
University Floor 
Belfast City Hospital 
Lisburn Road 

Belfast BT9 7AB 

UK 


Systemic inflammatory response syndrome 


Sir 

We congratulate Davies and Hagen on their clear and complete 
review (Br J Surg 1997; 84: 920-35) of systemic inflammatory 
response syndrome (SIRS). We write to stimulate discussion re- 
garding the statement ‘No directed therapies have been success- 
ful to date in influencing outcome’ which seems true regarding 
mediator therapies. We suggest that directed therapy for oedema 
is a frequently overlooked opportunity. 

Oedema that is both general and organ-specific does influence 
outcome. Oedema after reperfusion injury kills muscle in the calf 
due to compartment syndrome. Oedema of the brain follows 
head injury. Oedema within kidney parenchyma responds to de- 
capsulation with restoration of function’. Oedema after septic 
shock complicates recovery. 

True, ‘... secondary MODS [multiple organ dysfunction syn- 
drome] develops ... as a consequence of host response”, but 
physician response is also a factor. Shock requires rapid vascular 
filling with fluids biased toward the cells and starches that stay in 
leaky capillaries. Aftershock calls for different fluids and the goal 
changes from vascular filling to reducing extracellular overfill 
quickly while preventing new shock. 

The following recent developments should increase the 
interest in oedema and capillary leak. Urine microalbumin 
parallels general leak and now accurately predicts pulmonary 
failure and the end of leak' as a guide to albumin use. Oedema 
sharply decreases when a starch stops the leak of albumin from 
capillaries, probably by plugging pores. The starch used has 
molecules of medium size and a narrow range of molecular 
weights. Using this starch, reperfused spinal cords retain function 
as oedema is controlled? and heart muscle survival rate improves 
500 per cent after reperfusion*’. Also, vitamin C reduces post- 
burn oedema“. For these reasons the existing paradigm of SIRS 
as a mediator problem only might well be extended to include 
the renewed consideration of oedema itself in the aggravation 
and management of SIRS and clinical capillary leak syndrome 
(CCLS). 


J. U. Bascom 
B. A. Zikria 
. P. Gosling 
Millrace Medical Building 
655 East Hth Avenue ~ Suite 5 
Eugene Oregon 97401-3663 
USA 


1 Gosling P, Bascom JU, Zikria BA. Capillary leak, oedema and 
organ failure: breaking the triad. Care Crit Hl 1996; 12: 191-7. 

2 Davies MG, Hagen PO. Systemic inflammatory response syn- 
drome. Br J Surg 1997; 84: 920-35. 

3 Patetsios P, Wisselink W, Panetta TF et al. The effect of HES- 
Pz solution in a model of spinal cord ischemia. FASEB J 1997; 
11:68 (Abstract). 
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4 Ohagekwe OA, Oluwole S, Hardy M et al. Minimizing myo- 
cardial damage of cold storage by I.V. use of hydroxyethyl 
yar before reperfusion. Ann Thorac Surg 1995; 

5 Zikria BA, Subbarar C, Oz MC er al. Hydroxyethyl starch 
macromolecules reduce myocardial reperfusion injury. Arch 
Surg 1990; 125: 930-4. : 

6 Matsuda T, Tanaka H, Shimazaki S et al. High-dose vitamin C. 
n for extensive deep dermal burns. Burns 1992; 18: 


Authors’ reply 
Sir 


The letter by Dr Bascom and colleagues addresses the possibility 
of modulating the secondary event of tissue oedema which is a 


sequel to SIRS. Oedema, as illustrated by the various examples 


cited by the authors, is a manifestation of the loss of integrity 


within the microcirculation. This is the result of activation of the ~~ 


SIRS cascade of cellular and humoral mediators. The 
therapeutic interventions suggested by Dr Bascom and 
colleagues suffer the same weaknesses as those described in our 
article for mediator modulation. The development of SIRS and 
secondary MODS are driven by the host’s response to the 
initiating stimulus; the physician generally is playing catch-up in» 
a clinical rollercoaster whose ride is more often than not poorly- 
defined, and any therapies used are aimed at treating effects and 
not causes. Therefore, we continue to contend that cellular and: 
humoral mediators are primary movers in the pathophysiology of | 
SIRS and would categorize tissue oedema as a consequence of: 
SIRS-induced microcirculatory derangements. : 


M. G. Davies 


P.-O. Hagen . 
Department of Surgery | 
Duke University Medical Center 
Durham 
North Carolina 27710 
USA 


Randomized clinical trial of conventional 
cholecystectomy versus minicholecystectomy 


Letter 1 
Sir | 
Although it is interesting to compare the two approaches in a 
prospective randomized trial (Br J Surg 1997; 84: 1683-6) the 
design is unusual and the study raises other issues. The authors 
state that (in February 1997) there had been only one study 
comparing mini- and laparoscopic cholecystectomy, when there 
have been three major trials in the UK alone'’. We were. 
surprised to learn that ‘under the present German national 
health system patients undergoing such operations are required 
to have a minimum stay in hospital of 11 days’. If this is so, it 
largely negates any attempt to shorten hospital stay by improving 
surgical techniques. The purpose of the study was to compare. 
pain but, surely, it is unethical to allow patients after straight- 
forward operations to have severe pain or even moderate pain. It 
is not stated whether local anaesthetic was infiltrated in the | 
wounds. Moss’ has shown that with good local infiltration 99 per 
cent of patients having an open cholecystectomy do not need 
opiates. Ortega et al. found that with good analgesia patients 
with traditional open procedures went home at a median of 
i-1 days compared with 1-3 days for laparoscopic procedures. In 
our own randomized trial comparing mini- and laparoscopic 
procedures, the patients experienced mild or no pain after 
operation’. 7 
It is very difficult to see how the authors can conclude that 
‘minicholecystectomy cannot be regarded as a true alternative to 
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the superior laparoscopic technique’ when they have not 
compared the two or even reviewed the existing trials. 


A. G. Johnson 
A. W. Majeed 
Department of Surgical and Anaesthetic Sciences 
Floor K 
Royal Hallamshire Haspital 
Sheffield 810 2JF 
UK 


1 McMahon AJ, Russell IT, Baxter JN et al. Laparoscopic versus 
minilaparotomy cholecystectomy: a randomised trial. Lancet 
1994; 343: 135-8. 

2 McGinn FP, Miles AJG, Uglow M et al Randomized trial of 
laparoscopic cholecystectomy and minicholecystectomy. Br J 
Surg 1995; 82: 1374-7. 

3 Majeed AW, Troy G, Nicholl JP et al Randomised, pro- 
spective, single-blind comparison of laparoscopic versus small- 
incision cholecystectomy. Lancer 1996, 347: 989-94. 

4 Moss G. Raising the outcome standards for conventional open 
cholecystectomy. Am J Surg 1996; 172: 383-5. 

5 Ortega AE, Peters JH, Incarborne R et al. A prospective 
randomised comparison of the metabolic and stress hormone 
responses of laparoscopic and open cholecystectomy. J Am 
Coil Surg 1996; 183: 249-56. 

6 Squirrel D, Majeed AW, Troy G et al A randomised, pro- 
spective, blind, comparison of postoperative pain, metabolic 
response and perceived health after laparoscopic and small- 

- incision cholecystectomy. Surgery (in press). 


Letter 2 

Sir 

The clinical trial by Schmitz et al comparing mini- and con- 
ventional cholecystectomy led to a conclusion that ‘minichole- 
cystectomy cannot be regarded as a true alternative to the 
superior laparoscopic technique’. This is illogical as laparoscopic 
cholecystectomy was not included in this study. 

In aunilaparotomy, the length and the location of the incision 
should be defined. Since 1990, we have performed micro- and 
minilaparotomy cholecystectomy in 2012 unselected patients. 
Some 925 per cent had a 4-cm single microlaparotomy 
incision’, 7-1 per cent had a 6-cm minilaparotomy, and 0-2 per 
cent had an 8-cm classic minilaparotomy incision. Four patients 
had a ‘classic’ cholecystectomy. 

In a randomized study of 270 patients in each arm, post- 
operative pain and ambulation was compared in laparoscopic 
cholecystectomy versus microlaparotomy cholecystectomy and no 
significant difference was found’. 

In our international courses, we teach that the short incision, 
its location and specific instrumentation contribute to decreased 
pain, quicker recovery and reduced cost. Schmitz et al. use a 
subcostal incision transecting muscles involved in respiration 
thereby creating excessive pain. The 4-cm_ vertical midline 
incision at the lower edge of infrasternal triangle provides 
reduced pain and better exposure’. 

In the 2012 patients, common duct injury occurred in only 
three patients. The mean operating time in 512 simple pro- 
cedures was 18 min, and in 1500 complicated procedures, 35 min. 

We observed no haematoma and consider low-dose heparin 
contraindicated. Sequential compression stockings may be used. 
Three patients (0-014 per cent) died within 30 days. 


I. E. Rozsos 
G. J. Jako 
J. Ferenczy 
Depariment of Surgery 
Moritz Kaposi Medical Center 
Kaposvár, Tallián Gy. u. 20-34 
Hungary 7400 


1 Rozsos L A minimálisan invazív cholecystectomia alternatívái. 
Orv Hetil 1993; 134: 1083-8. 


2 Rozsos I, Jakó G. Microlaparotomy cholecystectomy. Ann Surg 
1995; 222: 762-3 (Letter). 

3 Rozsos I, Jakó G. Randomized trial of laparoscopic chole- 
cystectomy and mini-cholecystectomy. Br J Surg 1996, 83: 708 
Letter). 

4 oe Micro and modern minilaparotomy in biliary tree 
surgery. On: Hetil 1996; 137: 2243-8. 


Letter 3 

Sir 

Schmitz et al. suggest that minicholecystectomy cannot be con- 
sidered as an alternative to laparoscopic cholecystectomy. They 
compared minicholecysteectomy, not with laparoscopic chole- 
cystectomy but, surprisingly, with open cholecystectomy, which 
weakens the argument. A parametric statistical test (Student's ¢ 
test) was used to compare differences in visual analogue scale 
(VAS) scores for pain instead of a non-parametric method 
suitable for an ordinal scale. More serious is that the pain scores 
were grouped into slight, moderate and severe, and thereafter 
the tests were made within these groups. This makes the 
differences between the two types of operation smaller. The 
graphs in Figs | and 2 are deceptive as a large difference in VAS 
scores between groups could still lead to graphs that show no 
difference. Additionally, how can the mean VAS score for 
patients with severe pain undergoing minicholecystectomy be 
6°46 and 6:29 respectively when severe pain is defined as a VAS 
score between 7 and 10? 

Finally, Fig. 3 suggests that open cholecystectomy is associated 
with more pain than minicholecystectomy as for each post- 
operative day the analgesia requirement is greater for the open 
cholecystectomy group. Instead of comparing the total analgesia 
requirement for the two groups, the authors studied each post- 
operative day separately. With only 65 patients in each group the 
power to find any significant difference by such an approach is 
very low. No significant difference certainly does not mean that 
the two groups are necessarily equal. The conclusions drawn by 
the authors are not justifiable from the study. 


L. Iselius 
Department of Surgery 
Karolinska Hospital 
S-17176 Stockholm 
Sweden 


Authors’ reply 


Sir 

The aim of our study was to evaluate the amount of analgesic 
medication required by patients after minicholecystectomy or 
conventional cholecystectomy. It showed that the group of 
patients undergoing minicholecystectomy were free from pain 
after the operation 2 days earlier (i.e. slight pain, VAS between 
0 and 3) as compared with the group of patients undergoing 
conventional cholecystectomy. The comparison of the total 
analgesia requirement for both groups did not show any 
significant difference. Furthermore, it was not the authors’ inten- 
tion to compare the results of the minicholecystectomy group 
with the results of any laparoscopically cholecystectomized group 
of patients. 

Rozsos et al. in their comment try to compare their own 
results with this study. It has to be recognized that they chole- 
cystectomize patients through a vertical midline incision, which is 
not a common practice and requires specially designed instru- 
ments for this procedure to prevent long incisions. While their 
data concerning this procedure might be of interest they cannot 
be used because of the above-mentioned circumstances in a com- 
parative assessment of the results of our study. 

Johnson and Majeed mention three randomized studies com- 
paring laparoscopic cholecystectomy with minicholecystectomy. 
Our study did not intend to make a direct comparison between 
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mini- and laparoscopic cholecystectomy. Rather the principal 
interest was to determine which of the open cholecystectomies 
should be considered as a standard technique. The results 
attained from this standard procedure can then be rightfully 
compared with those of laparoscopic cholecystectomy. The 
Standard procedure would also be the defined interchange 
operation. 2 

In our opinion it is not useful to refer to randomized studies 
that do not focus on the value of minicholecystectomy. In many 
randomized studies the advantages of preoperatively applied 
low-dose heparin could be demonstrated, lowering the rate of 
deep vein thrombosis, especially after general anaesthesia. 
Furthermore, the Deutsche Gesellschaft fiir Chirurgie strongly 
recommends heparinization before abdominal procedures. It is 
therefore incorrect to ignore this high standard, especially during 
a randomized study as suggested in Rozsos ef al.’s commentary. 

The analgesic medication used by patients consisted of 
paracetamol ad libitum, and was sufficient to lower the perceived 
level of pain to a minimum. Concerning postoperative pain the 
superiority of laparoscopic cholecystectomy has to be mentioned 
as many randomized studies could demonstrate lower pain levels 
after laparoscopic cholecystectomy compared with other 
techniques. i 
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The day of discharge for the patient is very often used i 
studies as an argument for or against an operative procedur 
register the complications occurring after operation for scie 
reasons the patient has to be observed for at least 14 days. 

The perceived level of pain, its treatment, different ‘he: 
insurance systems, different cost structures and the patient’s wi 
influence and decide the day of discharge today in Germany 
The influence of the operative procedure on the actual day o 
discharge has a secondary role. It was therefore important fo 
this study and possible to monitor all patients for 10 days. Th 
perceived level of pain was measured with the VAS. Slight pai 
was defined as 0 to 3, moderate pain as 3 to 6 and severe pain às 
6 to 10 on the VAS, and not 7 to 10 which was a misprint in our. 
study. We thank Dr Iselius for recognizing this anomaly. 















Department of Surgery 
Evangelisches Krankenhaus 
Ferrenbergstrasse 24 
D-51465 Bergische Gladbach 
Germany 
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Book reviews 


e 


Textbook of Surgery. The Biological Basis of Modern 
Surgical Practice. 15th ed. (CD-ROM ~ Single User 
Version) 

D. C. Sabiston Jr {ed.)}. 1998. Philadelphia, Pennsylvania: 
WB Saunders. £110. 


‘Sabiston’ is one of the standard surgical textbooks and it was 4 
pleasure to explore it using this new format. The disk is 
essentially an on-screen version of the book, with appropriate 
indexing, searching and linkage software to enable rapid access 
throughout the text. There are no additional features of content, 
however, which seems to be an opportunity missed. This disk ts 
certainly among the front runners for the CD-ROM market 
being a direct competitor to the Oxford Textbook of Surgery. 
Reference libraries (institutional or departmental) with appro- 
priate access terminals and accumulating a CD-ROM section will 
probably have both disks. Individual surgeons will probably 
choose one or other product. The text is easy to read and up to 
date. The search and indexing systems work well, enabling rapid 
access to appropriate sections of text, and it is possible to 
highlight and print sections of text and tables, I was disappointed 
not to be able to download illustrations. I enjoyed looking at this 
disk and will certainly return to it when searching for up-to-date 
reference material outside my specialist field of interest 


C. D. Johnson 


Southampton General Hospital 
Tremona Road 
Southampton SOIG 6YD 

UK 


Trauma 


L Greaves, J. M. Ryan and K. M. Porter (eds). 
245 X188 mm. Pp. 421. Illustrated. 1997. London: Arnold. 
£47.30. 


This is the first volume in what intends to be a series covering 
topics ‘across the whole spectrum of trauma’ which the Editors 
hope ‘will allow people to remain up to date outside their own 
particular field of specialist expertise’. The editors are British 
and the editorial and advisory boards are composed of 
‘traumatologists’ from around the world. Only seven of the 58 
contributors to this volume, however, work outside the UK. The 
book has 11 sections and 36 short chapters covering a wide 
spectrum of trauma-related topics, such as air safety, disaster 
mitigation, prehospital analgesia, paramedic training, what 
constitutes a trauma surgeon, emergency and definitive care, 
rehabilitation and land mines. The style of the book is refreshing 
and easy to read, Chapter 16 on hypotensive resuscitation is 
superb and the brief historical notes on Colles (the fracture) and 
Thomas (the splint) are excellent. Only British doctors could 
write a chapter on ‘Doctor in acting’; only they would 
understand it. This is entertaining and valuable reading for 
anyone involved in the care of patients with trauma, be it 
doctors, nurses or paramedics. The authors succeeded in what 
they set out to do; one would only hope that the next volumes 
include more international contributors. 


M. Schein 
Methodist Hospital 
506 Sixth Street 
Brookiyn 
New York 11215-9008 
USA 
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Imaging of Anorectal Diseases 


S. M. Hussain (ed.), 333 X 213 mm. Pp. 148. Illustrated. 
1997. London: Greenwich Medical Media. £69.50. 


Imaging of Anorectal Diseases is a beautiful book. It contains 
good pictures of magnetic resonance imaging (MRI) scans, 
endosonographs and proctographs. It also gives a helpful 
overview of diagrams to explain the pictures. The first three 
chapters give an impression of the normal anatomy of the 
anorectum depicted with various imaging techniques. MRI with 
endoanal and endorectal coils, as well as endosonographs, give 
very good pictures of anatomy and pathological findings. The 
only problem is that one has to disturb the normal anatomy by 
introducing an endoanal device. Probably new developments with 
phased-array and surface coils will give even more accurate 
anatomical images. The findings with anal fistulas, perineal 
Crohn’s disease and tumours are convincing. In two chapters the 
authors outline the place of radiological imaging techniques in 
detecting causes of faecal incontinence and other functional 
disorders. This book is of great value for colorectal surgeons and 
is a guideline for radiologists dealing with anorectal disorders. In 
a comprehensive way it gives information that cannot be found 
in general textbooks. 


C. G. M. L Baeten 


Academisch Ziekenhuis 
University Hospital Maastricht 
6202 AZ Maastricht 

The Netherlands 


Surgical Management of Cutaneous Ulcers and Pressure 
Sores 


B. Y. Lee and B. L. Herz (eds). 260 X 180 mm. Pp. 263. 
Illustrated. 1997. New York: Chapman and Hall, £65. 


Recognition of the disability and cost to health care systems of 
patients with ulcers has spurred renewed interest in the manage- 
ment of these conditions. This tends to be a multispecialty and 
multiprofessional problem involving both the community and 
hospitais. There have been very few good publications in this 
area bringing together all the aspects of care of these patients. 
As such, this book makes a welcome addition. Contributions 
from 21 authors, all based in North America, cover an enormous 
range of topics, including the biology of wound healing and the 
role of nutrition, aspects of nursing care, and assessment of 
pressure ulcers as well as specialized plastic surgical procedures. 
Much of the clinical practice and health economics are based on 
American experience, but this does not greatly diminish its 
interest te a European reader. A large part of the book relates to 
pressure ulcers and these sections are well worth reading. 
Probably due to breadth of ground covered, and despite the title, 
I found it hard to understand at whom the book was aimed. 
Some subjects, such as the biology of wound healing and 
fasciotomy of the diabetic foot, are covered in great detail, while 
others, in particular the management of patients with arterial 
disease, were brief to the point of being of little value. It would 
have been helpful to have had a more uniform level of 
knowledge throughout the book. Similarly, there tends to be a 
lot of repetition between contributors. For instance, the aetiology 
of venous ulceration is discussed on at least three separate 
occasions. In summary, anyone involved in the care of patients 
with ulcers will find something of interest in this volume. 
However, I think the wide variation in the level of knowledge 
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presented Limits : ‘its value, making it neither a specialized 
handbook nor a broad overview. 


C. P. Shearman 


Southampton General Hospital 
Tremona Road 
Southampton SO16 6YD 

UK : 


Hepatobiliary anid Pancreatic Surgery. Imaging Strategies 
and Surgical Decision Making 


S. R. T. Evans and S. M. Ascher (eds). 260 x 183 mm. Pp. 
569. Hlustrated. I 998, New York: Wiley-Liss. £100. 


In the past two decades major developments in both surgery and 
imaging procedures for hepatobiliary and pancreatic diseases 
have been made. For a hepatobiliary and pancreatic surgeon it is 
essential to understand the advantages and disadvantages of each 
of the different imaging studies. This book, written by American 
radiologists and surgeons, is a hybrid medical text between the 
two specialties with reviews for the anatomic sections. It is 
divided into four main anatomic sections: gallbladder, biliary 
tree, liver and pancreas. Each section is subdivided into different 
chapters that focus on the different imaging techniques. Even 
new imaging studies, such as MRCP, are described and explained 
extensively; these chapters are written by radiologists. Every 
chapter finishes with a surgical summary, written by surgeons. 
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In each of the subtitled chapters different disorders- are 
featured. First, epidemiological data are presented, followed 
thorough discussion of advantages and disadvantages. 0 
imaging technique in question. The surgical summary gi 
good idea what a surgeon needs to consider and which tech 
is most helpful to obtain the necessary information. ‘ 
practitioner is directed through the assessment of patients wit 
specific diseases by the help of flow diagrams. This is one of the 
reasons why this book is especially useful not only for 
experienced hepatobiliary and pancreatic surgeons but also fe 
residents and junior practitioners. The volume is well illustrated 
with an ample number of black and white illustrations. 
Numerous original pictures are explained; helpful sketches are 
added. This book is aimed at hepatobiliary and pancreatic 
surgeons at every educational level. With its detailed descriptio: 
it may be a stimulus even for experienced surgeons to conside 
special indications for imaging studies in their patients. In timi 
of restrained financial resources it is even more important to 
reduce unnecessary and expensive diagnostic tests. The 
diagnostic investigation as suggested in this book will certain 
help to render diagnostic strategies more efficient and then mor 
cost-effective. This detailed and well illustrated book should 
become an every-day tool in the assessment of patients with 
hepatobiliary and pancreatic disorders. 








J. R. Izbicki 


University of Hamburg 
Martinistrasse 52e 
2000 Hamburg 
Germany 
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Scientific 


The British Journal of Surgery is committed to practice of 
surgery based on scientific evidence. Each month we will 
publish a list of randomized trials and meta-analyses col- 
lated from English language publications. A collection of 
all these papers will be available in the Scientific Surgery 
Archive which will be held on The British Journal of 


Randomized trials 


Mishihira T, Hirayama K, Mori S. A prospective randomised trial 
of extended cervical and superior mediastinal lymphadenectomy 
for carcinoma of the thoracic esophagus. 

Am J Surg 1998; 175: 47-51. (UGL-oesophagus) 
A study of 62 patients in which 2- and 5-year survival rates were not 


=p 


Benedetti E, Coady MT, Asolati M, Dunn T, Stormoen B, 
Bartholomew A ef al. A prospective randomised clinical trial of 
perioperative treatment with octreotide in pancreatic 
transplantation. 

Am J Surg 1998; 175: 14-17. (UGI-pancreas) 
Octrectide significantly reduced the overall rate of major cornplications 
from three of seven to zero of ten untreated patients. 


Staubach K-H, Schroder J, Stuber F, Gehrke K, Traumann E, 
Zabel P. Effect of pentoxifylline in severe sepsis: results of a 
randomized, double-blind, placebo-controlled study. 

Arch Surg 1998; 133: 94-100. (General) 
Fifty-one intensive care patients were studied. Pentoxifylline significantly 
improved cardiopulmonary dysfunction but had no effect on survival. 


Shackford SR, Bourguignon PR, Wald SL, Rogers FB, Osler TM, 
Clark DE. Hypertonic saline resuscitation of patients with head 
injury: a prospective, randomized clinical trial. 

J Trauma 1998; 44: 50-8. (General) 
Hypertonic saline used instead of Ringer's lactate did not affect outcome 
in this study of 34 patients. 


Miller PR, Meredith JW, Chang MC. Randomized, prospective 
comparison of increased preload versus inotropes in the 
resuscitation of trauma patients: effects on cardiopulmonary 
function and visceral perfusion. 

J Trauma 1998; 44: 107-11. (General) 
Visceral perfusion was improved in patients managed by increasing fluid 
preload. the study involved 39 patients. 


Carapeti EA, Kamm MA, McDonald PJ, Phillips RKS. Doubie 
blind randomised controlled trial of effect of metronidazole on 
pain after day-case haemorrhoidectomy. 

Lancet 1998; 351: 169-72. (LGI-anus) 
in this tral including 40 patients, postoperative metronidazole 400 mg 
three tenes dally for 7 days reduced pain significantly on days 5-7 after 
surgery, increased patient satisfaction and allowed earlier return to work. 
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Surgery website together with links to free Medline sites 
where the full papers can be accessed (see below for 
details). If you have published a recent randomized trial 
which has not been featured in Scientific Surgery, the 
Editors would be pleased to receive a reprint and consider 
its inclusion. 


Rhodes M, Sussman L, Cohen L, Lewis MP. Randomised trial of 
laparoscopic exploration of common bile duct versus 
postoperative endoscopic retrograde cholangiography for 
common bile duct stones. 

Lancet 1998; 351: 159-61. (UGI-biliary) 
Eighty patients with bile duct stones identified during laparoscopic 
cholecystectomy were randomized: primary duct clearance was achieved 
in 75 per cent of each group. 


Hanna GB, Shimi SM, Cuschieri A. Randomised study of 
influence of two-dimensional versus three-dimensional imaging 
on performance of laparoscopic cholecystectomy. 

Lancet 1998; 351: 248-51. (UGI-biliary) 
No advantage found for 3-D imaging by specialist registrars doing 80 
operations. 


Younes RN, Yin KC, Amino CJ, Itinosche M, Rocha-e-Silva M, 
Birolini D. Use of pentastarch solution in the treatment of 
patients with haemorrhagic hypovolaemia: a randomized phase 
IT study in the emergency room. 

World J Surg 1998; 22: 2-5. (General) 
in this study of 23 patients, pentastarch was as effective as isotonic 
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Robeer GC, Brandsma JW, van den Heuvel SP, Smit B, 
Oostendorp RAB, Wittens CHA. Exercise therapy for 
intermittent claudication: a review of the quality of randomised 
trials and evaluation of predictive factors. 

Eur J Vasc Endovasc Surg 1998; 15: 36-43. (Vascular) 
Ten studies were evaluated, all showed the significant benefit of exercise. 


The British Journal of Surgery website can be found at: 
http://www.bjs.co.uk. In addition to details of current and 
previous articles featured in Scientific Surgery, the website 
contains details of the Editorial Team and Board, instructions to 
prospective authors, links to other sites (such as The Cochrane 
Library) and forthcoming surgical events. The Editors welcome 
comments and suggestions about our website, either in writing 
or through the website address. 
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Role of lymphadenectomy in the treatment of 
differentiated thyroid carcinomas 


Papillary thyroid cancer (PTC) is the most common form of thyroid carcinoma. It 
has a comparatively good prognosis and, therefore, before conclusions can be 
drawn about the merit of any particular operation, patients must be followed over 
decades. Surgical complications have carried great weight in the discussion about 
how radical the surgical treatment should be, but complications nowadays are rare. 
The discussion of whether total thyroidectomy or lesser procedures should be the 
treatment for thyroid carcinomas was protracted. Now, reasonable agreement 
exists that total or near-total thyroidectomy is the best treatment and the focus of 
the discussion has moved to the treatment of node metastases. The disagreement 
concerning the treatment of node metastases is pronounced when it comes to PTC. 

The argument supporting a radical approach to node excision is that the 
presence of node metastases lowers the survival rate. Advocates for a conservative 
approach think that little association exists between node metastases and death 
from thyroid carcinoma. Both factions base risk calculations on the node status 
before operation. If it is presumed that the presence of lymph node metastases is 
a risk factor for death, then a radical node dissection would attenuate or abolish 
the association between the occurrence of preoperative node metastases and 
premature death. If less radical operations are done, a smaller proportion of the 
patients with lymph node metastases will have these diagnosed which makes a fair 
calculation of the risk of preoperative lymph node metastases impossible. Basing 
the risk calculation on the incidence of node metastases left after operation would 
be more logical, if it were possible. To obtain an unequivocal answer to the 
question of whether a reduction of node metastases makes a difference to outcome 
would require a randomized study. If such a study were possible, it would take 
more than a decade to provide the answer. 

The only currently available method is to compare survival in patients who are 
similar in all aspects other than the treatment of node metastases. Two such 
Scandinavian studies exist. In one, node-picking was the procedure used to treat 
node metastases”. In the other, a meticulous node dissection of the central neck 
region was performed in 90 per cent of patients and a lateral neck dissection only 
if macroscopic lateral node metastases were found’. In the node-picking series 8 
per cent of the patients were excluded from the analysis because they were not 
radically treated, the death rate was 9 per cent and the recurrence rate was 23 per 
cent after a median observation of 7:3 years’. In the other series’ the results were 
updated in March 1998 when the death rate was 2 per cent and the recurrence rate 
was 6 per cent after a median observation of 15-6 years. 

In 1988 there was a recommendation that patients in whom residual tumour 
remained after resection should not be included in the calculation of recurrence 
rate’. Many groups have subsequently excluded this kind of patient from survival 
analyses?’. No distinction exists between persistent and recurrent disease. If this 
kind of exclusion were accepted, subjective influence on the analysis would be 
introduced, making comparisons between patient series difficult or impossible. 
Exclusion of patients with distant metastases would be appropriate when evalu- 
ating the results of local therapy. 

Grant et al.* defined local recurrence of PTC as tumour in the resected thyroid 
bed, thyroid remnant or other adjacent tissues of the neck. Lymph node metastases 
were classified as a separate entity. Fifty per cent of their patients with local 
recurrence died from PTC. According to these authors very few patients die from 
PTC when neck nodal metastases represent the first recurrence. The tumour tissue 
in a node metastasis can grow and destroy the typical lymph node histology, 
leading pathologists to think that separating a node metastasis from other local 
recurrences can be impossible. This means that node metastases can cause more 
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deaths than is apparent when the patients are grouped according to the scheme of 
Grant et al’. n 7 7 

Sporadic medullary thyroid carcinoma (MTC) is usually unilateral while heredi- 
tary MTC has a bilateral distribution. Node metastases from MTC have deleterious 
effects on survival’. Both central and lateral node metastases usually occur in 
patients with palpable MTC, while patients with non-palpable hereditary MTC 
with few exceptions have only central node metastases. Most agree that total 
thyroidectomy and central lymph node dissection should be carried out for this 
condition. The handling of the lateral node metastases should be based on their 
known distribution’®. 

Following this scheme for primary treatment of patients with MTC, the result 
for 50 patients with hereditary MTC, 60 per cent of whom had node metastases, 
was one death during a mean observation of 15 years. Meticulous extended 
lymphadenectomy has been used also in patients with persistent and recurrent 
MTC with normalization of calcitonin levels in one-third of the patients and with 
a substantial reduction in another 40 per cent of patients. In some patients with 
pain or diarrhoea the use of this technique has resulted in resolution of 
symptoms” "”, 

The meticulous surgical technique that has been effective in reducing or 
normalizing the tumour marker, calcitonin, in MTC” has been applied to PTC 
with excellent results’. The author’s experience and most arguments speak in 
favour of total thyroidectomy and a meticulous central neck dissection as the 
treatment of choice for PTC. The central dissection is done because most lymph 
node metastases occur in that area. Central metastases are most detrimental for 
survival and there is a greater risk of complications at repeat operations in the 
central area. There is no need for a routine lateral dissection in PTC. 


L.-E. Tisell 
Department of Surgery 
Sahlgrenska University Hospital 
§-413 45 Göteborg 


Sweden 
1 Salvesen H, Njdlstad P, Akslen L, Séreide management. J Surg Oncol 1992; 49: 


i) 


O, Albrektsen G, Varhaug J. Papillary 
thyroid carcinoma: a multivariate analysis 
of prognostic factors including an evalu- 
ation of the p-TNM staging system. Eur J 
Surg 1992; 158: 583-9. 

Akslen L, Myking A, Salvesen H, 
Varhaug J. Prognostic importance of 
various clinicopathological features in 
papillary thyroid carcinoma. Eur J Cancer 
1993; 29: 44-51, 

Tisell L, Nilsson B, Mölne J, Hansson G, 
Fjalling M, Jansson S ef al Improved 
survival of patients with papillary thyroid 
cancer after surgical microdissection. 
World J Surg 1996; 20: 854-9. 

Grant C, Hay I, Gough I, Bergstralh E, 
Goellner J, McConahey W. Local recur- 


mus 


140-6. 

O’Riordain D, O’Brien T, Weaver A, 
Gharib H, Hay ID, Grant CS et al. 
Medullary thyroid carcinoma in multiple 
endocrine neoplasia types 2A and 2B. 
Surgery 1994, 116: 1017-23. 

Tisell L, Hansson G, Jansson S. Surgical 
treatment of medullary carcinoma of the 
thyroid. Horm Metab Res 1989, 21: 
29--31. 

Tisell L, Jansson S. Surgical treatment of 
medullary thyroid carcinoma in a thir- 
teen-year-old girl with MEN 2B. Henry 
Ford Hospital Medicai Journal 1989; 37: 
157-9. 

Tisell L, Hansson G, Jansson S, Salander 
S. Reoperation in the treatment of 


rence in papillary thyroid carcinoma: Is asymptomatic metastasizing medullary 
extent of surgical resection important? thyroid carcinoma. Surgery 1986; 99: 
Surgery 1988; 104: 954-62. 60-6. 

5 Noguchi M, Earashi M, Kitagawa H. 10 Moley J, Wells S, Dilley W, Tisell L. Re- 


Ohta N, Thomas M, Miyazaki I er al. 
Papillary thyroid cancer and its surgical 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 1025-1026 


operation for recurrent or persistent 
medullary thyroid carcinoma. Surgery 
1993; 114: 1090~6. 


British Journal of Surgery 1998, 85, 1027-1028 


Intra-abdominal hypertension and the abdominal 
compartment syndrome 


AS long ago as 1951 M. G. Baggot, an anaesthetist from Dublin, suggested that 
forcing distended bowel back into an abdominal cavity of limited size may kill the 
patienti. He had conceived that the factor leading to the high mortality rate 
associated with abdominal wound dehiscence is not the dehiscence itself but the 
emergency procedure to correct it that produces intra-abdominal hypertension 
(IAH). But even then Baggot may have been re-inventing the wheel as the adverse 
physiological effects of IAH have been repeatedly described since the 19th 
century’. These reports, as well as more recent studies documenting the 
respiratory’, haemodynamic* and renal’ compromise caused by IAH, were largely 
ignored by the surgical community. The 1990s, however, generated a large number 
of experimental and clinical studies to promote the notion that TAH, resulting in 
an abdominal compartment syndrome (ACS), is a common and clinically 
significant entity in critically ill surgical and traumatized patients’, 

An increase in the volume of any of the abdominal or retroperitoneal contents 
increases intra-abdominal pressure (IAP) which, at the bedside, is best measured 
via a urinary bladder catheter connected to a manometer or pressure transducer. 
As IAP is transmitted to adjacent spaces and cavities, it adversely affects cardiac 
output, pulmonary ventilation, renal function and cerebrospinal pressure. 
Furthermore, increased IAP is associated with a reduction in visceral perfusion; a 
strong correlation has been found between increasing IAP and a decrease in 
splanchnic blood flow, as shown by a reduction in intramucosal pH of the gut’. 

Deleterious consequences of raised IAP appear gradually. At pressures of less 
than 10 mmHg, cardiac output and blood pressure are normal but visceral arterial 
blood flow falls significantly; an IAP of 15 mmHg produces adverse cardiovascular 
changes, and an [AP of 20 mmHg may cause renal dysfunction and oliguria, while 
an increase to 40 mmHg induces anuria. In an individual patient, the effects of 
increased IAP are not isolated but usually superimposed on multiple underlying 
and coexistent factors, the most notable being hypovolaemia, which aggravates the 
effects of increased IAP. ACS consists of increased inspiratory pressures, 
decreased cardiac output and oliguria, in spite of apparently ‘normal’ or increased 
cardiac filling pressures"; it is observed in patients with an IAP above 25 mmHg. 

Clinically significant IAH has been observed in a variety of contexts, such as 
postoperative intra-abdominal haemorrhage, complicated abdominal vascular 
procedures, operations such as hepatic transplantation, severe abdominal trauma 
(accompanied by visceral swelling, haematoma or the use of abdominal packs), 
severe peritonitis, acute pancreatitis, the use of a pneumatic antishock garment, 
peritoneal insufflation during laparoscopic procedures and tense ascites in patients 
with cirrhosis®’. The liberal measurement of IAP allows the recognition of IAH 
with increasing frequency in daily clinical practice. Cardiovascular collapse or 
respiratory failure in patients with an abdominal catastrophe, previously attributed 
to septic shock, hypovolaemia or premorbidity compromised organ systems, may 
now occasionally be explained by the coexistence of IAH. In most instances the 
adverse effects of IAH cannot be separated from the underlying disease. Is the 
patient with intestinal obstruction and an IAP of 25 mmHg moribund because of 
hypovolaemia, endotoxaemia or IAH? Probably all of these work in concert and 
need to be addressed. 

That extreme cases of ACS require immediate attention is obvious. But what 
about moderate increases in [AP compensated by appropriate fluid and ventilatory 
therapy? A prospective study has identified IAP over 20 mmHg in a third of 
patients who are undergoing abdominal surgery. Postoperative [AH correlates 
significantly with the incidence of renal dysfunction and death”. The authors 
believe that the detrimental physiological effects of [AH take place long before the 
manifestation of ACS becomes clinically evident, just as nerve and muscle 
ischaemia begins long before neuromuscular signs of the extremity compartment 
syndrome are evident. In our experience, [AH is common after major abdominal 
trauma. It may cause gut mucosal acidosis at lower bladder pressures, long before 
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the onset of clinical ACS. Uncorrected, it may lead to splanchnic hypoperfusion, 
distant organ failure and death. Prophylactic non-closure of the abdomen may aid 
the prevention, early recognition and treatment of IAH, and reduce these 
complications”. | E 

Clinically significant IAH resulting in an ACS should be managed by abdominal 
decompression. However, the decision to decompress the abdomen should not be 
based on isolated measurements of IAP without considering the whole clinical 
circumstance. Early or mild physiological abnormalities caused by increased [AP 
can be altered by fluid administration or afterload reduction. Decompression in 
established ACS, however, restores normal physiology when performed in the well 
resuscitated patient. To prevent haemodynamic decompensation, intravascular 
volume should be restored, oxygen delivery maximized, and hypothermia and 
coagulation defects corrected. Following decompression, the abdominal skin and 
fascial edges are left open, using one of the temporary abdominal closure methods 
that have been described’. 

The key issue, however, is prevention. To avoid [AH and ACS, forceful closure 
of the abdomen in patients with massive retroperitoneal haematoma, visceral 
oedema, severe intra-abdominal infection or a need for haemostatic packing 
should be avoided. Postoperative evisceration is a sign of [AH and managing it 
with fascial reclosure under tension is a recipe for a high morbidity rate. 
Intraoperative measurement of IAP, with the fascial edges temporarily 
approximated, provides an indication of whether formal abdominal closure is 
advisable. 

That severe IAH is harmful and needs to be addressed is indisputable, but is 
limited IAH a marker of critical surgical Hiness or significant co-morbidity? 
Longitudinal studies of a large number of surgical and traumatized patients are 
needed to allow a better understanding of the natural history and clinically 
significant effects of mild and moderately raised [AP before routine decompression 
for non-dramatic IAH can be recommended. Meanwhile this old-new patho- 
physiological entity, which has been ignored for sc long, should be recognized, 
prevented and treated. 


M. Schein R. Ivatury 
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Background Low rectal cancer is usually managed by ultra-low anterior resection (ULAR) with total 
mesorectal excision and straight coloanal anastomosis. However, following this procedure patients 
often suffer from frequency, urgency of bowel action and. occasionally, faecal incontinence. To 
overcome such problems, a colon pouch may be fashioned and a subsequent colon pouch—anal 
anastomosis performed. The physiological and functional outcome following the use of a colon 


pouch are appraised. 


Methods All relevant papers identified from a Medline search and papers from cross-referencing 


were reviewed. 


Results and Conclusion Creation of a colon pouch following ULAR results in reduced bowel 
frequency, and a lower incidence of urgency and faecal incontinence. Although there is a slightly 
increased incidence of evacuatory disorder and need for enemas or suppositories, this appears to be 
a minor problem which may possibly be overcome by using a smaller colon pouch. Compared with 
straight coloanal anastomosis following ULAR, the creation of a colon pouch produced a superior 


functional outcome. 


Rectal cancer remains one of the commonest cancers in 
many countries; in the UK it is the second commonest 
malignancy after lung cancer. For many decades surgical 
thinking and practice was dominated by the teaching of 
Sir Ernest Miles'* which, for middle and low rectal 
cancers, meant abdominoperineal resection (APR) of the 
rectum with a permanent colostomy. Surgical practice has 
changed dramatically since Miles’ time. Most patients 
undergoing potentially curative resection now have 
restoration of intestinal continuity and preservation of the 
anal sphincter by means of an ultra-low anterior resection 
(ULAR). The term ‘ULAR’ is applied if the rectal 
dissection proceeds below the pelvic floor or the rectum is 
excised completely. 

This change in surgical practice has been the conse- 
quence of several factors. First, distal intramural spread of 
cancer used to be a major consideration when planning 
curative resection and early studies suggested that the 
distal clearance margin should be at least 5 cm*“. How- 
ever, more recent studies suggest that distal intramural 
spread rarely exceeds 1 cm*”, and that cases where spread 
exceeds 1 cm are usually associated with advanced disease 
with multiple lymph node  metastases!!', Distal 
intramural spread may carry little prognostic significance 
in determining local recurrence of rectal cancer; overall 
prognosis may, possibly, be a function of incurable disease 
at presentation’. The necessity of total mesorectal 
excision for these low rectal cancers is now widely 
accepted'*’, Second, the development of stapling devices 
has enabled anastomoses to be constructed easily within 
the depths of the pelvis'*'*. Third, following low anterior 
resection with total mesorectal excision local recurrence 
rates have not increased. Local recurrence is not 
significantly different to that following APR of the 
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that following APR**. Finally, several studies have 
demonstrated no increased perioperative or postoperative 
mortality rate associated with anterior resection compared ~ 
to that of APR***. Thus, for carcinoma of the middle and 


lower third of the rectum, a sphincter-saving operation 
has become the procedure of choice”, ang 


Functional outcome following ultra-low anterior 
resection 


The major advantage of ULAR compared with APR is T, 


the avoidance of a colostomy. This is assumed to be more 
acceptable to patients and to result in a better quality of — 
life*’. Certainly it avoids the high psychological morbidity — 
associated with a permanent abdominal stoma*-*. A 


consequence of rectal excision, however, is a greatly 
reduced reservoir capacity and an alteration in pelvic — 


physiology following reconstruction with a straight | 


coloanal anastomosis. The functional outcome of this is- 


that 5-60 per cent of patients experience disorders of — 
continence, ranging from the inadvertent and un- 
controlled passage of flatus to frank faecal inconti- 
nence*-*”, a 
Maintenance of continence depends on a complex 
neurophysiological integration of the rectum with the anal- 
canal. Within the anal canal the internal anal sphincter: 
(IAS) is thought to be one of the major determinants of | 
the maintenance of continence. The IAS exists in a state- 
of tonic contraction“, providing the main contribution to 
the resting pressure which may be measured within the 
anal canal“. It is able to relax in a reflex coordinated 
manner in response to rectal distension and this is con- 
sidered to be the physiological basis for the rectoanal 
inhibitory reflex (RAIR)*. As intrarectal pressure 
increases, there is a transient decrease in pressure in the 
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upper part of the anal canal, therefore reducing the pres- 
sure gradient and allowing rectal content to come into 
contact with the richly innervated mucosa (the so-called 
anal transitional zone). This process, known as sampling, 
is thought to be the basis of distinguishing whether there 
is faeces or flatus in the anal canal, permitting appropriate 
action as socially convenient. 

It was initially assumed that continence would be main- 
tained provided the IAS and pelvic floor skeletal 
musculature remained intact. However, the clinical 
outcome following ULAR is rather different, with patients 
often suffering increased bowel frequency, urgency of 
defaecation and minor faecal leakage (anterior resection 
syndrome)”. So what are the underlying physiological 
abnormalities following ULAR and how do they explain 
this functional outcome? Several studies have demon- 
strated a significant reduction in anal canal mean resting 
pressure (MRP)** after anterior resection, although this 
finding is by no means universal’. Such a fall in MRP 
has been ascribed to the dilatation of the [AS produced 
by the stapling gun used for the anastomosis and, 
interestingly, IAS damage can be detected by endoanal 
ultrasonography after insertion of the stapler into the 
rectal remnant“. A similar fall in MRP is encountered 
after transanal endoscopic microsurgery in which the 
operating sigmoidoscope (external diameter 4cm) is the 
cause of anal dilatation. Another possible explanation 
for the fall in MRP after ULAR is damage to the nerve 
supply of the IAS. The IAS has a dual autonomic 
innervation, receiving a sympathetic contribution from L1/ 
L2 via the hypogastric nerves and a parasympathetic 
contribution via the pelvic nerves”. To investigate the 
cause of a reduced MRP, Horgan et al.’ performed 
intraoperative manometric studies in patients undergoing 
anterior resection for rectal cancer. Following inferior 
mesenteric artery ligation, there was no change in anal 
canal MRP. By contrast, following insertion of the 
stapling device there was a reduction in anal canal MRP. 
While passage of the stapling device is an unavoidable 
aspect of ULAR, pelvic nerve damage is a surgeon- 
dependent variable and may be one area that could be 
improved", 

Studies examining the effect of low anterior resection 
on anal canal maximum squeeze pressure (MSP) from a 
voluntary effort have produced conflicting results with 
both a decrease” and no significant change” reported. 
The external anal sphincter is innervated by the pudendal 
nerves and it is unlikely that surgical damage to this inner- 
vation is the explanation for any decrease in pressure. 
Surgical trauma to the pelvic floor may, however, be a 
contributory factor. 

The presence or absence of the RAIR continues to be 
a source of much debate. Based on its mechanism of 
action, it is easy to understand why many researchers feel 
this reflex to be of such importance. In a prospective 
study of ULAR with anorectal physiological evaluation 
3 months later, Jehle et ai?! found the reflex was 
abolished in all 55 patients. Pedersen et al.” reported that 
two of 12 patients had a positive RAIR after surgery, 
although they also noted that seven of the 12 had no 
RAIR before operation. By contrast, Lewis et al.” found 
in patients studied at a median of 13 (range 
4100) months following anterior resection for rectal 
cancer, that all 34 had a RAIR present. Similarly, and 
from the same institution, Miller er al” detected a 
positive RAIR in all 30 patients examined at a median of 
11 (range 1-96) months after anterior resection. One 


possible explanation for these differing findings is that of 
continuing physiological adaptation of the ‘neorectum, 
this seems likely when one examines the time-scale of 
these studies. RAIR is more likely to be present as time 
from operation increases, a reflection of the re-establish- 
ment of traumatized neural pathways. 

Perhaps the most illuminating recent studies examining 
the reasons for poor clinical outcome after anterior 
resection have been those that have directly compared 
patients with a good result with those with a poor result. 
In one such study, 19 of 30 patients were deemed to have 
a poor functional outcome“. The sensory threshold of the 
anal canal mucosa was greater in the upper anal canal 
(i.e. less sensitive) in those with a poor outcome. 
Distension of the neorectum resulted in the virtual 
abolition of the pressure gradient between the upper and 
lower part of the anal sphincter, such that neorectal pres- 
sure exceeded anal canal pressure, the result being an 
episode of incontinence. In another study, 44 (60 per 
cent) of 73 patients had disturbance of bowel function 
following anterior resection”. Physiological evaluation 
revealed that variables such as MRP and MSP were no 
different between the two patient groups. However, stress- 
ing the sphincter mechanism by rectal distension demon- 
strated differing responses between the groups. In those 
with a poor outcome, maximum sphincter inhibition 
occurred at lower distension volumes and, consequently, 
rectal pressure was greater than at any point along the 
anal canal. The pressure differential that is noted in the 
sampling reflex appeared to be lost in patients with a poor 
outcome. The volume of neorectal distension necessary to 
elicit such profound sphincteric inhibition was found to 
correlate with the degree of clinical dysfunction. 

The influence of the length of residual rectal stump 
continues to be a source of debate? although most 
authors agree that it plays a role in determining functional 
outcome following ULAR*#436°9°%) Jehle et al.* found 
that length of rectal stump did not influence outcome in 
55 patients when examined 3 months after operation. 
However, this physiological evaluation was made early in 
the postoperative period, at a time which is considered by 
many to be the adaptation phase". 

Many patients suffer from varying degrees of faecal 
incontinence. The mechanism underlying this dysfunction 
is clearly complex, but it probably involves an interplay of 
poor IAS function secondary to the trauma of pelvic 
dissection and anal dilatation. Coupled to this is reduced 
compliance, ie. diminished capacity for receptive 
relaxation. The rationale for the creation of a colonic 
pouch appears attractive. Not only may it increase 
reservoir capacity, it may also act as a ‘pressure sump”, in 
which the high intraluminal pressures generated within 
the relatively non-compliant colon, are dissipated before 
reaching the anal canal and overcoming the sphincter 
mechanism. 


Colonic J pouch 


The creation of a reservoir to aid bowel function was 
initially used, in the form of an ileal pouch reservoir, after 
total colectomy®*’. The colon pouch was first reported in 
1986, simultaneously in this Journal by Lazorthes et al.“ 
from Toulouse and Pare et al.“ from Paris. Lazorthes et 
al. described a series of 65 patients, 45 of whom had a 
straight coloanal anastomosis following ULAR. In the 
remaining 20 a colonic J pouch was fashioned, a 6-cm 
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pouch in 14 and a 12-cm pouch in six. The most dramatic 
finding was a significantly reduced bowel frequency in 
patients with a colonic reservoir compared with those with 
a straight anastomosis. Physiological evaluation suggested 
that threshold volume (i.e. degree of rectal distension to 
elicit first sensation) and maximum tolerable volume were 
significantly greater in patients with a colon pouch than in 
those with a straight coloanal anastomosis. They also 
found an inverse relationship between bowel frequency 
and maximum tolerable volume of the neorectum, Follow- 
up after 1 year revealed that 86 per cent of patients with 
a colon pouch had a bowel frequency of less than 3 per 
day, compared with only 33 per cent of patients with a 
straight anastomosis“, The series from Parc ef al.“ using 
an 8-cm colon pouch, was equally impressive in restoring 
bowel function and continence. This series, however, 
contained the first suggestion of a potential drawback of 
the colonic reservoir, namely inadequate evacuation. 
Twenty-five per cent of patients required suppositories on 
alternative days to help evacuation of the colon pouch”. 

In a similar study of colon pouch versus straight 
coloanal anastomosis following ULAR, Nicholls et al” 
found that ten of 13 and six of nine patients respectively 
had perfect continence at a median of 7 (range 
3—15} months after restoration of pouch function by 
closure of the defunctioning stoma. Frequency of 
defaecation was significantly less in those with a colon 
pouch. Although only one of 13 patients with a pouch in 
this series required suppositories to aid evacuation, 
videoproctography suggested incomplete evacuation in 
three of nine studies by this technique. Kusunoka er al.” 
commenced a randomized trial to examine functional 
outcome of ULAR with or without a colonic pouch but 
abandoned it before completion because of the apparent 
superior functional outcome in those with a colon pouch 
and pouch—anal anastomosis. 


How does it work? 


In simplistic terms, it is attractive to conceptualize the 
colon pouch as a neorectum, taking over the complex 
reservoir function previously performed by the natural 
rectum. However, physiological assessment suggests that 
the situation is more complex. Anal canal and MSP are no 
different before and after operation; nor are they 
different between patients having a colon pouch or a 
straight coloanal anastomosis’**”. A comparison of high 
anterior resection and low anterior resection with a colon 
pouch showed no differences in MRP or MSP”. While 
these results suggest that pouch construction is unlikely to 
result in impaired sphincteric function, they also suggest 
that the improved functional outcome associated with a 
colon pouch is unlikely to be a consequence of improved 
sphincter function. Interestingly, physiological data from 
the earliest reports suggested that there was a greater 
threshold volume and maximum tolerable volume within 
the colon pouch”. These findings have been verified by 
others“, although work from this unit, within the 
context of a prospective randomized trial, failed to 
confirm such’ findings”. Maximum tolerable volume 
appeared inversely proportional to bowel frequency in 
several studies, suggesting that the colon pouch may 
function as a reservoir which both increases capacitance 
and, possibly, improves compliance, thereby mimicking 
the rectal property of receptive relaxation. This allows the 
pouch to distend with faecal contents before intraluminal 
pressure increases and the desire to defaecate intervenes. 


RAIR recovers in 30-100 per cent of patients with a 
colon pouch™°”, suggesting a re-establishment of the 
neurogenic pathways necessary for this reflex and, 
importantly, a coordination of neurogenic and myogenic 
activity between the pouch and the anal canal. 
Ambulatory manometry has been used to study 12 
patients with a colon pouch (four with minor soiling); in- 
those with a continence disorder there was a much lower- 
pressure gradient between the pouch and the anal canal. - 
However, for the remaining patients, anorectal pressure 
gradients were similar to those of a group of controls”. 
More interestingly, however, was the demonstration of | 
sampling episodes between flatus and faeces. The 
importance of this study is its demonstration of the re- 
establishment of coordinated sensorimotor activity 
between the colon pouch and the anal canal. In a — 


comparison of functional outcome in patients having high 


anterior resection (i.e. with a remnant rectum) and those 
having ULAR with a colon pouch, Ramirez et al.” found — 
no statistical differences between the two groups in terms — 


of manometric data and functional outcome. They > 


therefore concluded that the colon pouch was behaving as _ 
a neorectum. ; 
The possibility of a humorally-mediated mechanism of | 
pouch function has been investigated by measuring levels 
of peptide YY and enteroglucagon in patients having 
colon pouches. Peptide YY is a potent inhibitor of 
intestinal transit and stimulates absorption™-*; it is 
secreted largely in the distal colon and rectum”. — 
Enteroglucagon appears to be a trophic stimulant to the 
gut mucosa”. In a randomized trial of patients with a 
colon pouch versus straight anastomosis, Hallböök et al.” 
failed to detect any difference in plasma concentration of 
either peptide at any time period after surgery between 
the two groups. They concluded that neither of these 
humoral agents was a factor in determining pouch 
function. Based on the data presently available, one can 
only surmise that pouch function is a complex 
physiological process involving the integration of sensory, 
motor (and possibly humoral) responses between the 
pouch and the anal canal. | 


How big should the pouch be? 


Pouch size remains a source of some debate. Initial 
reports described pouches of 8 cm®”, 9 cm® and 10 cm”, 
with Lazorthes et al. using pouch sizes of 6cm and 
12cm. One of the major drawbacks of a colon pouch is 
evacuation difficulty. In one early series from Paris, 25 per 
cent of 162 patients had to use suppositories or enemas to 
achieve evacuation and avoid impaction with overflow”. 
This assessment was at lyear following closure of 
colostomy and initiation of pouch function. Similar 
problems have been described by other workers: 48 per 
cent of patients with a 9-cm pouch by Pelissier et al.”, 37 
per cent of patients with a 9-cm pouch by Mortensen et 
al.” and three of nine patients with a 10-cm pouch by 
Nicholls et al.®’. e 

Banerjee and Parc have attempted to solve the problem 
of ascertaining optimum pouch size by using a 
mathematical model. This was based on the assumption 
that pouch volume is a function of the length of colon 
used and colon diameter. The conclusion was an optimum 
pouch size of 8-10cm. Unfortunately, this simplistic 
approach is fundamentally flawed as it fails to account for 
the physiological characteristics of the neorectum, in 
particular, motility. In a clinical study to determine 
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optimum size, 40 patients were randomized to have either 
a 5-em or 10-cm pouch after ULAR™. Although some 
physiological variables (threshold volume, maximum 
tolerated volume and compliance) were less in the 5-cm 
group, the functional outcome was essentially identical 
between the two groups. Both groups underwent a 
balloon expulsion test to assess evacuatory function. This 
was performed by inserting a balloon into the pouch and 
filling it with 500 ml saline; the patient was then instructed 
to attempt to expel the balloon in the sitting position and 
the volume expelled was measured. The expelled volume 
in the 5-cm pouch groups was significantly greater than 
that in the 10-cm group a mean(s.d.) of 430(32) versus 
27965) mi (P< 0-001, Student’s ¢ test). The authors con- 
cluded that, in terms of functional outcome, a 5-cm pouch 
was as good as a 10-cm pouch, but without the evacuatory 
problems of the larger construction. This finding is of 
interest as it confirms that pouch function is not a simple 
mathematical derivative of reservoir capacity. It also gives 
credence to the contention that pouch function may in 
some way be related to altered motility, possibly to 
reversed peristaltic movements in the J pouch reducing 
transit time”. It is likely that the future trend will be to a 
small pouch size, probably 5-7 cm in length. A pouch size 
of 8-10 cm is too long if evacuatory problems are to be 
avoided. 


Which part of the colon should be used? 


Both sigmoid“ and descending” colon have been used 
to construct a pouch. The choice of which to use has not 
been the focus of any particular study and so it is difficult 
to be objective. Oncological and operative factors may 
largely determine which part of the colon is most suitable. 
In a Western society with an ageing population in whom 
diverticular disease of the sigmoid may be quite 
prominent, it seems unwise to choose this part of the 
colon from which to construct a pouch. Similarly, in a 
relatively young person with a healthy colon, it may 
appear inappropriate to excise more colonic tissue than is 
necessary (Once Oncological principles have been satis- 
fied). If there is concern about adequate lymphatic 
clearance when using the sigmoid, it is reassuring to note 
that after a comprehensive assessment of the lymphatic 
spread of rectal cancer Hida et al.“ found node positivity 
to be less than | per cent at this level. These authors felt 
justified in using the sigmoid colon for pouch con- 
struction. However, it is the present authors’ belief that 
routine excision of the sigmoid colon is preferable, using 
the descending colon after full splenic mobilization for 
pouch construction; these are key factors in optimizing 
functional outcome”. 


Does pouch construction affect anastomotic leak rate? 


The concept of a colonic end-to-side anastomosis in the 
pelvis is not new. As far back as 1950 Baker“ reported, in 
a retrospective study, a leak rate of 23 per cent for con- 
ventional end-to-end colorectal anastomosis and only 4 
per cent with a side-to-end anastomosis. It is of interest to 
note that in the colon pouch series from Berger et al. 
pelvic sepsis/anastomotic leakage occurred in only five 
patients (3 per cent). Similarly, in another small series of 
23 patients with a colon pouch there were no documented 
leaks®. This compares favourably with leak rates observed 
following stapled low coloanal anastomoses which range 
from $ to 15 per cent". 


Successful bowel anastomoses are those without tension 
and with a good blood supply. It is not possible to investi- 
gate formally the effect of tension within an anastomosis 
in the clinical setting, but it is possible to investigate blood 
flow. One study investigated colonic blood flow using laser 
Doppler flowmetry within a randomized control trial of 
pouch versus straight anastomosis”. Measurements of 
blood flow were made at the bowel end (ie. after 
mobilization and transection) and at a point 8cm 
proximal to the end (ie. the site of proposed colon 
pouch—anal anastomosis). Blood flow at the end of the 
bowel was significantly lower after mobilization of the 
colon, whereas at the bowel wall 8cm proximally there 
was no significant change. It was concluded that the blood 
supply to a colon pouch—anal anastomosis was better than 
that to a straight colorectal or coloanal anastomosis. This 
may, in part, explain the apparently lower anastomotic 
leak rates noted in colon pouch—anal anastomoses. 


Functional outcome 


From the earliest reports it was apparent that the 
functional outcome using a colon pouch—anal anastomosis 
was superior to that of a straight coloanal anastomosis: 
this was evident well within the first year after oper- 
ation’, Although coloanal anastomoses may be 
associated with a satisfactory outcome in some patients”, 
for others poor sphincteric function coupled with urgency 
and frequency of defaecation prove crippling. Not sur- 
prisingly, the functional improvement following colon 
pouch—anal anastomosis after ULAR described in early 
reports was enthusiastically received. Lazorthes et al. 
found that after | year, 86 per cent of patients with a 
colon pouch had a bowel frequency of less than 3 stools 
per day, compared with only 33 per cent of patients with 
a straight coloanal anastomosis. The results were even 
more Cramatic in the series reported by Parc et al.® who 
described a mean of 1-6 bowel movements per day after 
l month and 1-1 per day after 3 months in a group of 31 
patients with a colon pouch. The only potential dis- 
advantage of the pouch was faecal retention secondary to 
poor evacuation. This was observed in 25 per cent of 
patients in one of the early series; these patients required 
suppositories on alternate days®. The functional outcome 
of colon pouch—anal anastomosis in these early and 
subsequent series are presented in Table 1. What is strik- 
ing is that all studies confirm a reduction in bowel 
frequency and a reduced incidence of urgency from the 
use of a colon pouch. More recently, three prospective 
randomized controlled trials have been performed to 
compare directly physiological and functional outcome 
following ULAR in patients with or without a colon 
pouch {Table 2). Again the colon pouch emerges as the 
superior option. It improves functional outcome, with 
reduced bowel frequency, reduced need for antidiarrhoeal 
medication and reduced incidence of urgency. 


Conclusion 


It is now beyond doubt after ULAR that a colon pouch 
proximal to the anastomosis produces superior functional 
results compared with those of a straight coloanal ana- 
stomosis. Improvement is apparent from the early post- 
operative period when function may be at its most critical. 
This is especially important in the elderly who often have 
impaired sphincter function, which may be easily 
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a e aaas 
Background The studies on patient-reported symptoms and quality of life following the treatment of 
rectal cancer were evaluated; guidelines for future quality of life studies in this field are proposed. 
Methods Relevant papers in the English language were identified via Medline from January 1970 to 
November 1997, supplemented by a manual search for similar articles. 
Results Patients suffer various short- and long-term complications after treatment of rectal cancer, 


although the reported prevalence of such probl 


ems varies from study to study. Recent prospective 


studies have shown that, despite these problems, global quality of life scores as measured by generic 


questionnaires improve after surgery. 


Conclusion The methodological shortcomings of previous work must be rectified if quality of life 
studies are to have relevance in patient management. 





Rectal cancer is a tumour of major importance, repre- 
senting 40 per cent of colorectal cancers. It is a disease 
which mainly affects the elderly, and has its highest inci- 
dence in Western Europe and North America. The 
reported incidence in 1991 for England and Wales was 20 
per 100 000, with a mortality rate of 11-1 per 100 000 for 
that same year”. 

Surgery is the definitive form of treatment for rectal 
cancer: by resecting the tumour the surgeon not only aims 
to cure the patient but to relieve distressing symptoms’. 
Unfortunately, patients must suffer adverse consequences 
from such surgery. The operative dissection of the rectum 
may damage the pelvic autonomic nerves, disturbing blad- 
der and sexual function**’. The construction of a perma- 
nent colostomy following an abdominoperineal resection 
may be associated with clinically significant psychological 
problems’. With advances in knowledge of tumour biology 
and improvements in surgical instruments and techniques, 
survival and tumour recurrence rates are similar after 
anterior resection and abdominoperineal resection*’, 
resulting in an increasing number of restorative pro- 
cedures being performed. Although avoidance of a 
permanent stoma is generally regarded as a favourable 
outcome measure, patients undergoing sphincter-saving 
surgery may develop a number of unpleasant symptoms, 
typically faecal soiling and urgency, especially with low 
anastomoses*”'’. The provision of a colonic pouch reser- 
voir may reduce such problems, but difficulties with 
evacuation of the neorectum have been described”. 

lt is evident that the consequences of rectal surgery 
have an important bearing on a patient’s quality of life. 
Although differences in definition exist”, ‘quality of life’ 
may be regarded as representing an individual’s ability to 
carry out daily activities, as well as satisfaction with 
personal performance and with the balance between 
disease control and adverse effects of treatment”. Quality 
of life is assessed by using specifically designed question- 
naires which test the various components of physical, 
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social and psychological well-being“ < 
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The aim of this review is to evaluate the studies of one 
or more components of quality of life and to outline pro- 
posals for future quality of life studies in rectal cancer 
surgery. Studies on the effect of radiotherapy and chemo- 
therapy for advanced disease on quality of life are also 
discussed. 


Study design 


A total of 54 papers published in the English language on 
aspects of quality of life in rectal cancer surgery was 
analysed. Forty were cross-sectional or retrospective 
studies and 14 were prospective studies. In only three 
studies was global quality of life formally measured using 
a well researched questionnaire***. The others investi- 
gated only isolated symptoms using, in most cases, un- 
researched and unvalidated questionnaires. Sample sizes 
in these studies varied from five to 265, with the majority 
involving groups of less than 25 patients; follow-up was 
from 1 month to 30 years after surgery. Some reports did 
not distinguish between short-term and long-term 
complications. 

One study assessed quality of life in patients with 
colorectal cancer who were having radiotherapy”; another 
six assessed quality of life during chemotherapy and radio- 
therapy, Well validated questionnaires were used in 
only three of these studies. 

Statistical analysis of results was used in most reports; 
the commonest test measuring significance was 7° analysis. 


Social well-being 


Social problems encountered by patients after rectal 
cancer surgery were described in eight cross-sectional 
studies. Devlin et al.™* reported in 1971 that 51 per cent of 
patients over 65 years old who had a colostomy felt 
socially isolated, in contrast to 19 per cent of younger 
patients with a stoma. Women felt more socially isolated 
than men. Wirsching et al.” in 1975 examined a group of 
214 patients who had a permanent colostomy and a group 
of 110 who had restorative surgery. There was significantly 
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reduced social contact in the colostomy group. Similarly, 
MacDonald and Anderson% in 1985 noted that those with 
a colostomy tended to participate less in social activities 
than those without a stoma; their interests in outdoor 
pursuits were significantly less. A statistically significant 
difference was also noted by Williams and Johnston? who 
compared the leisure pursuits of patients with a colostomy 
(50 per cent decrease) and those without (18 per cent 
decrease). Despite all of this, Frigell et al. in 1990 were 
unable to detect any difference in the rate of decreased 
social activities when they compared patients with an 
anterior resection with those with an abdominoperineal 
resection (19 versus 17 per cent). Indeed, 74 per cent of 
those with an anterior resection avoided public societies 
compared with 59 per cent of those with abdomino- 
perineal resection. 

In 1984 MacDonald and Anderson” found a worsening 
partner-relationship in 29 per cent of patients with a 
colostomy compared with 14 per cent of those who had a 
sphincter-saving resection. This result was Statistically sig- 
nificant. On the other hand, La Monica et al.® in 1985 did 
not find any such difference. In a study by von Smitten et 
al.” in 1986, only one patient reported severe impairment 
of his social life due to a colostomy; 13 of 54 patients 
reported only minor impairment. 

Social life may deteriorate after surgery for rectal 
cancer, although results are contradictory. A colostomy 
may bring a fear of being a nuisance to other people, 
mainly because of odour, and there may be embarrass- 
ment about the presence of a stoma, However, 
similar problems beset those who are incontinent of flatus 
and/or faeces following a restorative rectal resection”. 


Psychological well-being 


Psychological aspects of quality of life have been 
researched in four cross-sectional studies. Devlin et al. in 
1971" found that 23 per cent of 83 patients suffered from 
a severe form of psychological disturbance after 
abdominoperineal resection, compared with one of 37 
patients who had a sphincter-saving operation. These data 
were not tested statistically. Williams and Johnston? in 
1983 reported a 32 per cent prevalence of depression 
following an abdominoperineal resection, compared with 
a 10 per cent prevalence after anterior resection. These 
researchers used the ‘Leeds Self-Assessment of Depres- 
sion and Anxiety Scales’ and their results were statistically 
significant. Sixty-six per cent of their patients were 
distressed after abdominoperineal resection because of an 
alteration in body image caused by the colostomy; only 5 
per cent expressed concern about physical appearance 
after a sphincter-saving procedure. 

In 1975 Wirsching et al.” understood that a colostomy 
was associated with a significant degree of depression, 
hopelessness, loneliness and suicidal thoughts. They used 
the Heidelberg Colostomy Questionnaire in their study 
which covered mainly social and psychological function in 
patients with a stoma. The patients after abdomino- 
perineal resection studied by MacDonald and Anderson” 
in 1984 were found to have a statistically significant higher 
incidence of low self esteem and feelings of stigma than 
those who had undergone a sphincter-saving resection. In 
agreement with the observations made by Williams and 
Johnston*, these authors stated that those with a colos- 
tomy were more concerned about their appearance than 
those with an anterior resection. However, the incidence 


of anxiety in the two operated groups was similar, as was 
the incidence of depression. : 

These studies show a high prevalence of psychological 
problems in patients operated for rectal carcinoma, even 
though the instruments used in most cases mé y not be 
psychometrically reliable. Patients with colostomies tend 
to suffer most*?3374. The degree of psychological 
e before surgery was not recorded in any of these — 
studies. ie 


Physical well-being 


There were 49 studies which dealt with the effect of rectal 
cancer surgery on physical well-being. Symptoms investi- 
gated pertained mainly to sexual, urological and defae- 
catory functions. pia 
A spectrum of sexual problems may arise in 
men’ 841-9. These typically involve erectile and ejacu- 
latory dysfunction (Zable 1), although other symptoms, 
such as a loss of desire, diminished sexual activity and 
anorgasmia, may occur. Sexual problems in women have 
not been as extensively researched. The problems des- - 
cribed are fewer, and are mainly cessation of intercourse, - 
anorgasmia and dyspareunia®**""" Both men and- 
women who have had an abdominoperineal resection or a` 
low anterior resection tend to have a higher prevalence of 


sexual problems than those with a high anterior 


resection™*ti 33833, There is also a high prevalence in the — 
elderly; male sexual problems appear generally to in- 
crease with age, although not all authors agree on this®. 

Urological difficulty following surgery has also been 
described™®46.18.50.51.58.61-61, especially incontinence, reten- 
tion and dysuria. The relevant studies are summarized in 
Table 2. As with sexual problems, abdominoperineal 
resection is associated with more urological problems than 
anterior resection“, but results in some studies are not _ 
statistically significant. _ 

Sexual and urological symptoms usually occur second- ` 
ary to damage to the pelvic autonomic nerves and pelvic 
floor sustained during dissection of the rectum’. 


Operative techniques such as total mesorectal excision 


with autonomic nerve preservation, in which the pelvic 
nerves are carefully identified during surgery, may result 
in less sexual and urinary dysfunction? *™, | 

A number of studies have been carried out to assess 
bowel and sphincter function after surgery for rectal 
cancer (Table 3). The common symptoms are frequency of 
bowel motion, urgency, and faecal leakage or inconti- — 
nence®*!7-°0.°-" Some authors also report on the 
prevalence of diarrhoea, constipation and flatus®!0+°°, 
Many relevant issues emerge from such work. Bowel 
function, which may be erratic before surgery because of 
the tumour, may not improve after operation’. According 
to Williams and Johnston‘, the frequency of bowel 
motions is usually greater after abdominoperineal. 
resection than after anterior resection, but Frigell et al.” 
disagree. Patients with a colostomy tend to have more 
problems with flatus and foul odour than other 
patients’, but the prevalence of diarrhoea is similar in 
both groups”. 

Bowel function after sphincter-saving resection depends 
on several factors. The level of anastomosis may be 
relevant. A low colorectal or coloanal anastomosis is 
associated with a higher frequency of defaecation and a 
higher prevalence of faecal leakage and incontinence than 
a high colorectal anastomosis!" 465 although not all 
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studies agree on this''*, Defaecatory problems may also 
arise from surgical trauma to the anal sphincter and its 
innervation’. Anorectal physiological assessment shows 
that the threshold reservoir volume and maximum toler- 
able volume are significantly lower after a low colorectal 
or coloanal anastomosis than after a higher anastomosis”. 
The maximum resting pressure and, in some cases, the 
maximum squeeze pressure, which measure the internal 
and external anal sphincters respectively, are lowered 
after operation’, Any improvement of bowel 
function in the long term is usually reflected by an 
improvement in the physiological status of the anoneo- 
rectum 7b? In patients who experience poor function, 
however, the anal sphincter pressures and the rectoanal 
inhibitory reflex remain abnormal, The con- 
struction of a colonic J pouch may improve bowel 
function in those who undergo a low anterior resection’ 


Table 1 Sexual problems in men after surgery for rectal cancer 








Reference Year Operation 
Goligher*! 1951 APR 
AR 
Devlin ef al” 197] APR 
AR 
Wirsching et al” 1975 APR 
Weinstein and Roberts” 1977 APR 
LAR 
Fazio er al.” 1980 APR 
LAR 
Williams and Slack“ 1980 LAR 
LAR 
Yeager and Van Heerden” 1980 APR 
de Bernardinis et al’. 1981 APR 
Danzi et al. * 1983 APR 
LAR 
Balslev and Harling” 1983 APR 
| LAR 
McDonald and Heald” 1983 AR (> 10 cm)* 
AR (5-10 cm)* 
| AR (<5 em)* 
Williams and Johnston’ 1983 APR | 
SSR 
La Monica et al.” 1985 APR 
LAR 
| HAR 
Fegiz et al.“ 1986 APR 
LAR 
LAR 
Kinn and Ohman” 1986 APR + LAR 
Cirino er al“ 1987 APR 
Santangelo et al” 1987 APR 
LAR 
HAR 
Zenico ef al“ 1989 APR 
Hojo er al.” 199] AR + APR 
AR + APR 
. AR+APR 
Enker™ 1992 LAR 
LAR 
Filiberti et al” 1994 LAR 
Havenga et al.” 1996 LAR 
APR 
Masui ez al” 1996 AR + APR 


as the threshold and maximum tolerable volumes of the 
neorectum increase’. However, difficulties in evacuation 
of the pouch may occur”, especially with pouches of a 
larger volume”, requiring the use of a suppository or an 
enema. A number of patients may remain plagued with 
defaecatory problems. and may require revisionary 
surgery’. 


Formal quality of life studies in rectal cancer 

surgery 

To date there are only three reports in the English 
language literature which describe formally measured 
quality of life in all its dimensions after surgery for rectal 
cancer **, All three studies used the Nottingham Health 
Profile, a questionnaire which measures the subjective 





Total No. with 
no. of No. with ejaculatory 
patients impotence dysfunction Comments 
81 23 (28) 49 (60) 
l4 2 (14) 7 (50) 
55 29 (53) 
15 2443) 
17 3 (18) 10 (59) 
l2 12 (100) Mean age 67 years 
10 8 (80) Mean age 66 years 
6 1 (17) 2 (33) 
7 1 (14) 2 (29) 
5 0 (0) 0 (0) Before operation 
5 0 (0) 2 (40) After operation 
20 3 (15) 5 (25) 
31 16 (52) 
26 7 (27) 14 (54) 
30 TE) 
93 17 (18) 30 (32) 
17 0 (0) 6 (35) 
7 0 (0) 0 (0) 
8 2 (25) 2 (25) 
6 2 (33) 3 (50) 
17 8 (47) 12 (71) 
20 4 (20) 7 (35) 
20 10 (50) i4 (70) 
20 4 (20) § (40) 
20 1 (5) 5 (25) 
30 18 (60) 29 (97) 
31 12 (39) 18 (59) Manual anastomosis 
42 24 (57) 30 (71) Stapled anastomosis 
10 3 (30) 8 (80) 
28 7 (25) 12 (43) 
9 4 (44) 6 (67) AH < 60 years 
12 4 (33) 7 (58) 
4 0 (0) 1 (25) 
15 ED 8 (53 Mean age 49 years 
10 2 (20) 4 (40) After complete ANP 
18 4 (78) 18 (100) After partial ANP 
iI 11 (100) 11 (100) No ANP 
24 i (4) <60 years 
14 4 (29) > 60 years 
21 2 (10) 17 (81) 
56 8 (14) 16 (29) After ANP and TME 
21 7 (33) 7 (33) 
134 16 (12) 44 (33) After ANP 


Values in parentheses are percentages. “Level of anastomosis from anal verge. APR, abdominoperineal resection; AR, anterior 
resection: LAR, low anterior resection; SSR, sphincter-saving resection; HAR, high anterior resection; ANP, autonomic nerve 


preservation; TME, total mesorectal excision 
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Table 2 Urinary problems after surgery for rectal cancer 


Total 
P PE l l no. of No. with | 
Reference l Year Operation Main symptoms patients symptoms ; 
Kirkegaard et al ® ` 1981 LAR Urge squene š os 
ae | gency, frequency, poor stream 19 5 (26 
Neal et al.’ | 1981 LAR (preop.) Nocturia, poor stream, incontinence 27 9 ER 
TN as _ LAR (postop.) 27 16 (59) 
alslev and Harling* 1983 a Dysuria, incontinence 31 29 (93) 
oe A 17 0 (0) 
Zanolla et al , 1984 APR Retention of urine 44 23 3) 
MacDonald and Anderson” 1985 APR Dysuria, incontinence 265 64 (24) 
OES | . AR 155 19 (12 
Fegiz et al.” 1986 APR Retention, hesitancy 61 12 (0) 
pian eet ee a LAR 66 9 (14) 
Kinn and Ohman’ i 1986 APR+AR Difficulty in voiding 22 7 (32) 
Zanolla et al. n: 1988 AR Hesitancy, dysuria, poor stream 21 13 (62) 
Havenga et al.” 1996 APR + LAR (M) Frequency, urgency, dysuria 82 Ss): oe 
APR + LAR (W) 54 27, * 


Values in parentheses are percentages. LAR, low anterior resection: APR, abdominoperineal resection; AR, anterior resection; M, men: 


W, women 


psychological, functional and social impact of disease”. Its 
reliability and validity are proven. In addition, one study* 
used a shortened version of the Health Measurement 
Questionnaire, while another used a selection of 
questions from the Rotterdam Symptom Checklist, the 
latter questionnaire being validated for use in patients 
with cancer”. 

In a retrospective study by Whynes et al.” in 1994 of 
over 400 individuals, no difference was found between the 
scores of 77 patients with a colostomy and those of 
patients with a restorative surgical procedure for 
colorectal cancer. However, the same authors in 1997, in a 
prospective study of 49 patients”, noted an improvement 
in some postoperative scores for all colorectal operations 
compared with preoperative scores. The main area of 
improvement was in the emotional reactions dimension. 

In 1997 Hallbook et al.” commented on the general 
quality of life before and a year after restorative rectal 
cancer surgery; this occurred as part of a prospective 
randomized trial comparing a straight and a colonic J 
pouch anastomosis. The scores improved in both groups 
after operation; there was no difference in scores between 
the two groups. So global quality of life, measured by the 
Nottingham Health Profile, was similar, despite the 
superiority in bowel function in patients with a J pouch 
which had been demonstrated in an earlier study“. 


Effect of radiotherapy and chemotherapy 


Both preoperative and postoperative adjuvant radio- 
therapy have been shown recently to decrease the 
incidence of local recurrence of rectal cancer”. A bene- 
ficial effect on survival has been demonstrated in one 
recent study using preoperative radiotherapy”. However, 
a number of short-term and long-term complications of 
treatment are recognized. In the short term, there is a 
statistically significant increase in the incidence of 
perineal wound infection after abdominoperineal re- 
section preceded by radiotherapy”. In the long term, both 
preoperative and postoperative radiotherapy are asso- 
ciated with an increased incidence of venous thrombo- 
embolism, arterial disease, fractures of the pelvis and 
femoral neck, intestinal obstruction, colovesical and 


colovaginal fistula, and urinary tract infection”. The | - 


effect of preoperative radiotherapy on anorectal function 


is minimal", but radiotherapy administered after an © 
anterior resection may have a detrimental effect on — 
sphincter function, rectal capacity and clinical outcome”. ` 


One study assessed quality of life over the duration of © > 


pelvic radiotherapy for colorectal cancer”. As measured — 


by the Health Quality of Life Index, quality of life 


appeared to remain at an acceptable level throughout the - 
treatment. | 

The toxicity of chemotherapy and its impact on quality 
of life has been examined in patients with advanced meta- 
static colorectal disease. Six prospective studies were. 
identified". Toxic side-effects include anaemia, neutro- 


penia, diarrhoea, nausea, vomiting, anorexia and alopecia. 
Glimelius et al“ reported an overall improvement in = 
quality of life scores in 36 per cent of patients with — 


metastatic colorectal cancer receiving chemotherapy. The - 


same authors had previously reported that patients _ 
receiving both methotrexate and 5-fluorouracil (5-FU) - 


had a better quality of life than those receiving 5-FU | 
alone”. However, Laufmann et al.™ found no difference in: 
quality of life scores between patients having 5-FU and 
placebo and those having 5-FU and leucovorin. Seymour. 
et al.”' showed that the addition of interferon to 5-FU and | 
leucovorin was associated with a decreased quality of life; 
this study used the Rotterdam Symptom Checklist and the | 
Hospital Anxiety and Depression Score. : 
Two studies have combined quality of life and survival 
into a single measure in order to compare treatment regi- _ 
mens. In one, hepatic artery infusion of floxuridine for — 


colorectal liver metastases was found to prolong both | — 


overall and normal-quality survival, compared with con~ ` 
ventional palliative therapy”. The Rotterdam Symptom | 
Checklist and the Hospital Anxiety and Depression Score 
were used in this study. In the other study, Gelber et al.” - 
combined quality and quantity of life using a Quality- 
adjusted Time without Symptoms and Toxicity analysis. 
The time with toxic side-effects of chemotherapy and 
radiotherapy was subtracted from the overall survival 
time. Although there was more toxicity associated with 
combined chemotherapy and radiotherapy than with 
radiotherapy alone in patients with rectal cancer and 
lymph node metastases, the time spent free of any symp- 
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toms or side-effects was greater in the combination group 
than in the radiotherapy group. The social and psycho- 
logical dimensions of quality of life were not assessed and 
so it is not known which treatment regimen is more 
beneficial to well-being. 


Discussion 


After potentially curative surgery for rectal cancer, 
patients may suffer from a range of problems affecting the 
physical, social and psychological aspects of their life. 
Physical problems are related mainly to sexual*®*?°841-, 
Urinary ó 648.5051586] -t and bowelë 264-70 function. Men 
suffer from impotence and ejaculatory difficulties, among 
others, while women suffer mainly from dyspareunia. 


Table 3 Bowel function after surgery for rectal cancer 
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Urinary problems include incontinence, retention and 
dysuria. The prevalence of these symptoms is on the 
whole greater with an abdominoperineal resection than 
with an anterior resection, and such symptoms generally 
increase with age. Most studies report a higher incidence 
of faecal incontinence and frequency of defaecation after 
a low anterior resection than after a higher anastomosis. 
Defaecatory problems have, in general, been improved by 
the provision of a colonic J pouch. Socia =- and 
psychological problems are present after both 
sphincter-saving and sphincter-sacrificing surgery, al- 
though such problems may be more prevalent with the 
latter. 

Although such work clearly demonstrates compli- 
cations, it fails to show how the overall quality of a 
patient’s life is affected as a result of rectal cancer and its 





<] year after operation 








> 1 year after operation 





No. with No. with 
frequency Faecal frequency Faecal 
| Total >3~4 Daily stool Urgency leak Total > 3-4 Daily stool Urgency leak 
Reference Year Operation no. per24h* frequency (%) (%) no. per24h* frequencyt (%) (%) 
Willams and 1983 APR 38 21 (55) 66 
Johnston* SSR 40 14 (35) 15 
McDonald 1983 AR (> 10 cm)§ | 17 9 
and AR (35-10 cm)§ 25 29 
Heald” AR (<5 em)§ 52 57 
Lazorthes 1986 LAR+CPA 20 8 (40) 2412} 10 20 15 2 (13) 1707} 7 7 
etal” LAR +CA 42  28(67) 3613} 24 33 36 246) 30) 6 il 
Parc etal” 1986 LAR+CPA 1:6 (0:5-3) 0 33 7 
Nicholls 1988 LAR +CPA 13 0 (0) 14(05-2)F 8 23 
etal LAR+CA 154 (27) 2301-65) 7 47 
Frigell 1990 APR | 29-11 (38) 13 
et al.” AR (> 12 cm)§ 2 10650) l 
AR (7-12 cm)§ l 16 (91) 
T ne cm)§ 18 = 13 (72) 
all patients) 3 24 { | 
Lewis etal" 1992 AR (> b em)§ | my 1(1-4)+ 0 
AR (4-12 cm)§ 2(1-4)+ 0 18-2 
AR (<4 cm)§ 3(1-10)+ 33 67 
a = LAR+ CA 4(2-8)f 46 73 
Paty et al. 1994 LAR+CA $1 18(22) 203-15} 19 28 
Williamson 1995 LAR 4(1-9)t 24 53 4(1-7)t 18 29 
eral” 
Seow-Choen 1995 LAR+CPA 20 735)  25(0-5-10} i9 16) 205-4 
and Goh” = LAR+CA 20  13(65)  4(2-20)t l 20 6 A Ni 20 40 
Miller er al 1995 LAR+CA 30 63 | 7 
Ortiz ef al.’ 1995 LAR+CPA 15 5 (33) 40 53 
| © LAR+CA 1S 41 (73) 60 67 
Mortensen 1998 LAR + CPA 2 1(1-4)F 26 21 
ef ai 
Hailbook 1996 LAR+ CPA 2(1-5~2-5) 2(1:3-2:3)t 
et al. LAR+CA 6-4(4:5-8:1)} 3-5(2-4-4:5)} 
Hoeral™® 1996 LAR +CPA 3(2-7)t 6 6 
PNN _ LAR+CA © | 6(3-7)F 31 6 
Ikeuchi 1996 AR (9-20 cm)§ 3-8(0-3)4 53 0 2-1(0-2)} 0 0 
et al. LAR (5-8 cm)§ 6:°7(0-5)z 62 15 3-8(0:3)z 3 0 
LAR +CA 71(06)E 75 30 4-4(0-2)$ 25 10 
(3-4 cm)§ = 
Ortiz and 1996 LAR 2305-6) 40 52 
Armendariz" E 
Lazorthes 1997 LAR + CPA 18 2 (11) 22 6 13 2 (15) 8 0 
et al. LAR +CA 19 12 (63) 63 26 12 6 (50) 0 0 


k t Ag o} X $ paag ey ayet agog $ i r d ; E 
Values in parentheses are percentages; tvalues are median (range) or tmean(s.d.). §Level of anastomosis 


from anal verge. APR, 


abdominoperinea! resection; SSR, sphincter-saving resection; AR, anterior resection; LAR, low anterior resection: CPA. colopouch—anal 
anastomosis; CA, coloanal anastomosis . | 
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treatment. Studies that assessed quality of life have so far 
shown an overall improvement after operation, irre- 
spective of the operation performed™-*, Such results are 
unexpected because patients with a stoma were perceived 
to have poorer quality of life than other patients with 
restorative rectal surgery***°"**, Adjuvant radiotherapy is 
associated with a number of complications, but its effect 
on quality of life must be assessed in more depth”. Some 
chemotherapy regimens for advanced metastatic colo- 
rectal cancer are better than others in terms of quality of 
life, although the methods of measurement of quality of 
life differ from study to study, 

More work is needed on quality of life and rectal 
cancer", Prospective studies of sufficiently large numbers 
of patients should be carried out to assess quality of life 
before and after operation*!***** and, since quality of 
life changes over time, measurements should be made at 
various intervals after surgery?'*5-*’, Assessment should 
also be made during adjuvant treatment to evaluate the 
impact of such treatment on quality of life, Current 
prospective chemotherapeutic trials in rectal cancer are 
already using quality of life as a serious study end point. 

It is well known that a large amount of information on 
quality of life may be obtained by detailed interview?!-, 
However, this approach is not practical for routine use 
where a questionnaire that is short and in simple language 
is needed to allow easy completion. This enhances patient 
compliance despite repeated administration? >®, Despite 
its brevity, such a questionnaire should still ideally cover 
all aspects of quality of life. It should also have certain 
properties to make it psychometrically sound, unlike many 
of the questionnaires that have been used in the studies 
described in this review. The instrument must be of 
proven validity, that is it must measure the intended 
variable and not another. It must be reliable, measuring 
the variables accurately, and also sensitive, measuring any 
changes presen{? >47, 

Generic questionnaires, such as the Nottingham Health 
Profile, are useful and allow the researcher to compare 
quality of life across whole patient populations”. 
However, they may not be sensitive enough to measure 
changes in quality of life which may be brought about by 
different types of surgery or adjuvant treatment. This may 
have been the case where the Nottingham Health Profile 
was used in some recent studies”; in these no treatment 
difference was found between either an abdominoperineal 
resection and a restorative colorectal resection, or 
between a low anterior resection with colopouch anal ana- 
stomosis and a low anterior resection with a straight colo- 
anal anastomosis. On the other hand, differences in global 
quality of life associated with different operations may 
truly not exist, the benefit of surgery resulting solely from 
the removal of the tumour, irrespective of the surgical 
technique used. Questionnaires which have been designed 
for use in patients with cancer, such as the Rotterdam 
Symptom Checklist? and the European Organisation for 
Research and Treatment of Cancer (EORTC) QLO-C30 
core questionnaire”, may be more suitable. In addition, 
further questionnaires specific to colorectal cancer are 
necessary. For example, the EORTC group has recently 
developed a colorectal cancer questionnaire or module 
(QLQ-CR38),. which has been validated in the 
Netherlands and is being tested in a number of inter- 
national phase IH trials”. 

Doctors have been noted in various studies to be poor 
assessors of their patients’ quality of life?-*. It is there- 
fore important that valid measures of quality of life 


should be constructed, involving the patients themselves, % 
thereby eliminating observer bias and interobserver T 
variation”, a: 


Conclusion 


Quality of life studies in oncology are of increasing _ 
importance. Their main aim is to determine the impact of _ 
cancer and its treatment on patients’ well-being. Ino- 
addition to traditional endpoints, such as survival and — 
disease recurrence, quality of life assessment is necessary _ 
to provide a proper, comprehensive understanding of the - 

outcome of surgery and other forms of treatment. Quality 
of life studies may also be used to evaluate the quality of ~~ 
care which patients receive, potentially allowing manage- 
ment to be improved and services to be designed to =- 
alleviate distress. F’ 
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Background For most solid tumours, surgery remains the most effective primary treatment. Despite 
apparently curative resection, significant numbers of patients develop secondary disease due to 
growth of undetected micrometastases. The ability of a tumour to metastasize is related to the 
degree of angiogenesis it induces. In addition, micrometastases rely on new vessel formation to 
provide the nutrients necessary for growth. A better understanding of how tumours acquire their 
blood supply may lead to more effective adjuvant therapies and improve survival following surgery. 

Methods A systematic review of the literature on angiogenesis between 1971 and 1997 was performed 
using the Medline database to ascertain current thinking on angiogenesis and its relevance in 


oncological surgery. 


Results Angiogenesis is a physiological process subject to autocrine and paracrine regulation which 
has the potential to become abnormal and play a part in a number of pathological states, including 
cancer. Increased angiogenic stimuli in the perioperative period, associated with concomitant 
reduction in tumour-derived antiangiogenic factors following resection of a primary tumour, result 
in a permissive environment which allows micrometastases to grow. 

Conclusion Recognition of the role of angiogenesis in metastatic tumour growth represents a 
significant development in our understanding of tumour biology. The development of 
antiangiogenic agents offers new promise in the treatment cf malignancy. Such agents may prevent 
or control the development and growth of primary and metastatic tumours. 
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Angiogenesis is a process through which new blood 
vessels develop from pre-existing vessels such as 
capillaries and postcapillary venules'’. It is tightly 
regulated by a large number of proangiogenic and 
antiangiogenic factors. In physiological circumstances, 
angiogenesis is fully controlled by an equilibrium between 
these factors such that little blood vessel growth occurs in 
the healthy adult, Accelerated angiogenesis is a normal 
physiological! response to wound healing, inflammation, 
menstruation and embryonic development, but a 
pathological feature of conditions such as diabetic 
retinopathy, rheumatoid arthritis and solid tumours. 

The pivotal role of angiogenesis in primary tumour 
growth and metastasis has been recognized for many 
years, although the mechanisms which control it are 
incompletely understood’. Growth of a tumour beyond 
2-3 mm? requires development of a microvessel network 
to facilitate delivery of nutrients and oxygen, and removal 
of catabolites. Density of microvasculature has been used 
as an indicator of biological aggressiveness and metastatic 
potential in many primary tumours’, as neovascularization 
facilitates metastasis? by providing access to the 
circulation’. The degree of angiogenesis in primary 
breast’, prostate’ and colorectal? carcinoma correlates 
with lymph node metastasis. The predictive value of 
microvessel density in the primary tumour remains 
controversial, Microvessel density has been shown to be 
an independent prognostic indicator in non-small cell lung 
cancer, certain instances of node-negative breast 
cancer? and several other carcinomas’. However, 
conflicting reports exist, particularly in relation to its 
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prognostic value in breast cancer. These conflicting 
findings may be attributable, in part, to the heterogeneity 
of microvessel density within individual tumours, as well 
as to interlaboratory and interobserver variability in 
microvessel counting". 

Our understanding of mechanisms regulating 
angiogenesis in metastatic disease is increasing". 
Acquisition of a blood supply by micrometastases at the 
site of implantation is crucial to tumour growth. 
Neovascularization is promoted by a number of 
proangiogenic factors of tumour and stromal origin. The 
clinical impression that resection of a primary tumour 
heralds a phase of increased metastatic growth is of 
particular interest, but until recently no explanation of 
this phenomenon existed. Recent studies have shown that 
the intact primary tumour can regulate growth of 
associated metastases, either directly or indirectly, 
through the production of certain antiangiogenic factors, 
notably angiostatin'’. Surgical excision of a primary 
tumour removes the source of the inhibitory angiostatin 
and other factors, allowing angiogenesis and subsequent 
growth of previously dormant micrometastases'*. Tumour 
recurrence many years after apparently successful 
treatment of a primary lesion is partly the result of 
increased angiogenesis’®”". Long-term suppression of 
angiogenesis may become a therapeutic option for 
induction of long-term remission by maintaining 
micrometastases in a state of dormancy, a dynamic 
equilibrium during which there is no net tumour growth”. 
The proliferating capillary endothelial cell offers a unique 
target for antiangiogenic therapy’! as antiangiogenic 
Strategies may reduce both the recurrence rate and the 
metastatic potential of solid tumours”. 
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Stages of neovascularization 


Newly formed capillaries are composed of two cell types, 
endothelial cells and pericytes. These two cells have the 
capacity to produce entire capillary networks. Following 
the transduction of signals which promote differentiation 
in vivo, angiogenesis progresses in four stages: activation 
of endothelial cells, proliferation, migration and lumen 
formation™. ` 

Cytokine release is provoked by factors endogenous and 
exogenous to tumour cells, including local environmental 
factors such as hypoxia. Quiescent endothelial cells are 
activated by the release of cytokines from host and 
tumour cells (stage 1). Committed cells proliferate (stage 
2), then migrate along a fibrin skeleton towards the source 
of the angiogenic stimulus to form cords of aligned cells 
(stage 3). Finally, the vascular sprout forms a lumen and 
the cells exit the cell cycle to a resting phase. 
Development of a patent lumen (stage 4) occurs through 
coalescence of intracellular vacuoles and is facilitated by 
cell-to-cell adhesive contact!. 

Degradation of the extracellular matrix is an essential 
component of new vessel invasion. This is facilitated 
by alteration of the proteolytic balance. Proteolytic 
degradation of the extracellular matrix and fibrinolysis are 
two functions of pericytes, although pericytes are also 
thought to contribute by production of growth factors and 
growth inhibitors. Cell adhesion receptors promote 
vascular cell migration through interaction with adhesion 
proteins of the extracellular matrix, such as collagen and 
fibronectin. The extracellular matrix also serves as a 
reservoir for growth factors, particularly acidic fibroblast 
growth factor and basic fibroblast growth factor 
(bFGF)?"”, 

The capillary sprouts in tumours are ‘leaky’ as 
proliferating capillaries have incomplete basement 
membranes. In addition, vascular endothelial growth 
factor (VEGF; previously known as vascular permeability 
factor) increases permeability through the development of 
a series of interconnected cytoplasmic vesicles and 
vacuoles (known as vesical-vacuolar organelles) that 
maintain contact with both the luminal and abluminal 
surface”, In normal tissues this may play a regulatory 
role in controlling baseline microvascular permeability”, 
and in tumour. microvasculature this feature has been 
linked to malignant exudates and ascites’, 


Regulation of angiogenesis 


The degree of angiogenesis in a tumour is the result of 
complex interactions between tumour cells, capillary 
endothelial cells, pericytes and recruited immune cells 
with products of these cells acting in both an autocrine 
and paracrine fashion’. It is normally subject to tight 
physiological control through a balance of proangiogenic 
and antiangiogenic factors. These factors allow a phase of 
rapid proliferation to facilitate wound healing but 
maintain quiescence in the mature microvasculature’, 
Increased production of positive angiogenic factors is 
‘necessary but not sufficient’ for induction of the 
angiogenic phenotype; negative regulators must also be 
decreased’. Imbalance between angiogenic promoters 
and inhibitors produces the intense angiogenesis which is 
characteristic of many pathological processes, including 
diabetic retinopathy", rheumatoid arthritis*, endo- 
metriosis*' and malignant tumours”, 


Factors influencing angiogenesis are derived both from. 
tumour cells and infiltrating cells, such as macrophages 
and fibroblasts’. Through their secretory products, 
activated macrophages can influence each phase of the 
angiogenic process“, The process of macrophage 


activation is mediated in part by hypoxia. The large _ 


number of macrophages present in a variety of 
angiogenesis-associated pathological states is indicative of | 
their influence. It is known, for example, that numerous i 


macrophages are present in the first phase of tumour. a 


growth. Macrophage density is directly proportional to. 
rate of tumour growth in breast carcinoma”. Further- 
more, tumour-associated macrophages cause marked aug- 


mentation of tumour neovascularization® and correlate 


directly with prognosis in this disease”. Other immune n 
cells are also significant, as neutrophilia is associated with > 
a poorer prognosis in breast cancer”. 


Proangiogenic factors (Table 1) 

Vascular endothelial growth factor | 
VEGF is the most potent directly acting angiogenic. 
protein known”. It is a diffusible endothelial cell-specific 


Table 1 Proangiogenic substances 





Substance Reference Year 





Vascular endothelial growth 
factor 

Basic fibroblast growth 
factor (FGF-2) 


Marme” 1995 


Acidic fibroblast growth Jouanneau et al.” 1995. 
factor (FGF-1) | 
Platelet-derived endothelial Takahashi et al.’ 1996 
cell growth factor | l 
Platelet activating factor Camussi et al.’ 195% 5 
Transforming growth factor p1 Pepper et al ™ LOD ca 
Transforming growth factor Gleave et al!” 1993 | 
Insulin-like growth factor Nicosia et al.'*° 1904 | 
Epidermal growth factor Goldman ef al.!*! 1993 | 
Interleukin | Fan et al? 1993, 
Interleukin 4 Wojta et al.’ 1993 . 
Interleukin 6 Sunderkotter et al.” 1994 
Interleukin 8 Smith et al 1994, 
Interleukin 15 Angiolillo et al. 1997 
Angiogenin Moenner et al '™ 1994. 


Vascular integrins 
XV; f; and av, Bs 


Varner and Cheresh' 1996 


Fibronectin ; 
Fibrin Tsopanoglau et al.!*’ 1993: 


Tumour necrosis factor Frater-Schroder et al.'"! 1987. 
x (in vive) 


Endotoxin (lipopolysaccharide) | Mattsby-Baltzer et al" 1994. 


Matrix metalloproteinases Cornelius et al. 1995 
Scatter factor (hepatocyte Rosen et al” 1993. 
growth factor) : 
Hyaluron fragments Cockerill et al” 1995: : 
Granulocyte~macrophage colony Bikfalvi and Han” 1994.. 
stimulating factor S 
Platelet activating factor Bussolino et al.” 1995 
Proliferin Jackson et al.'” 1994 ` 
Substance P Fan et al ® 1993 
Lactate Magee et al.'"° 1994 
Prostaglandin E,, E, Ben-Av et al.!™ 1995. 


Urokinase plasminogen Hildenbrand et al.’ 1995, 


activator | 
Tenascin Canfield and Schor'® 1995. 
Nitric oxide Ziche et al” 1994 
Erucamide 


Mitchell et al." 1996 
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mitogen and angiogenic factor, which also increases 
vascular permeability ^. It binds to two endothelial cell 
tyrosine kinase receptors, the fms-like tyrosine kinase (flt) 
and the kinase domain receptor (KDR)*™. 

Tumour-derived VEGF plays an important role in the 
paracrine stimulation of angiogenesis but it also appears 
to have an autocrine stimulatory effect on tumour cells”, 
particularly in response to hypoxia*’. Hypoxia stimulates 
angiogenesis in a number of sites, including endothelial 
cells, retinal pericytes”, myocardium™ and solid tumours”. 
VEGF activity is potentiated by oxygen deprivation", 
mediated in part by adenosine*’** through upregulation of 
the VEGF endothelial cell receptor KDR“. Wild-type 
p53, a tumour suppressor gene, inhibits proliferation of 
both normal and transformed cells“, and also regulates 
VEGF production. Mutations in this gene abolish such 
control. There appear to be two regulatory VEGF 
pathways: an oncogenic one (v-src) that enhances VEGF 
production and a tumour suppressor (p53) signal that 
suppresses VEGF’. Mutations of the ras oncogene cause 
VEGF upregulation in a colon cancer model with 
resulting increased angiogenesis®’. H-ras oncogene 
mutation also activates angiogenesis through upregulation 
of VEGF and matrix metalloproteinase (MMP) 
bioactivity, while downregulating activity of tissue 
inhibitors of MMP. 

Tumour cell lines which express minimal constitutive 
and hypoxia-inducible VEGF (e.g. human melanoma SK- 
MEL-2 cells) produce small, poorly vascularized tumours. 
Overexpression of VEGF results in dramatically increased 
angiogenesis and subsequent tumour expansion”. 
Interruption of the VEGF receptor paracrine pathway in 
glioma tumours inhibits angiogenesis, leading to reduced 
numbers of new vessels, a higher degree of necrosis and a 
reduction in size of glioma tumours”. Expression of 
VEGF and its receptor KDR is higher in metastatic than 
in non-metastatic colonic neoplasms, and correlates 
directly with the extent of neovascularization and degree 
of proliferation’. There is a direct correlation between 
serum VEGF concentration and breast cancer stage”. 

Soluble recombinant fit receptor binds to free VEGF 
and inhibits its mitogenic affinity for endothelial cells”. 
Anti: VEGF antibodies have been used as a new 
therapeutic modality for the prevention of retinal 
ischaemia-induced neovascularization of the iris, 
confirming that the in vitro effects of VEGF inhibition are 
reproducible in vivo”. 


Basic fibroblast growth factor 


This is a 16-kDa protein which is one of a family of 
fibroblast growth factors”. Capillary endothelial cells 
themselves produce and release bFGF which acts in an 
autocrine fashion independently, and synergistically with 
VEGF", as an endothelial cell mitogen”. It binds 
intensely to the extracellular matrix, but is normally 
confined to its cell of origin as it lacks the signal peptide 
thought to be necessary for secretion’. During the 
malignant evolution of fibrosarcoma, neovascularization is 
associated with a switch to the ability to export bFGF 
from cells”. It also stimulates endothelial and vascular 
smooth muscle cell motility’ ” especially after arterial 
trauma”. Heparin released by recruited mast cells 
amplifies its effect’. Its systemic administration results in 
an increased rate of tumour growth and increased 
vascularity’. Binding by bFGF is inhibited by suramin, an 
antiparasitic agent™. It has been shown that blockade of 


bFGF receptors results in suppression of solid tumour 
growth”, 


Acidic fibroblast growth factor 


This is a heparin binding site-specific endothelial cell 
mitogen®** which promotes angiogenesis and wound 
healing. It is expressed constitutively in normal as well 
as in tumour cells, but appears to be inhibited by an 
angiogenesis suppressor gene which is downregulated 
during tumorigenesis’. Like bFGF, it is found in many 
normal cells but exported only in tumour cells. 


Platelet-derived endothelial cell growth factor 


This proangiogenic cytokine is found in platelets and 
released during the blood clotting cascade, as well as 
being produced by vascular smooth muscle cells”. It is an 
endothelial cell mitogen but is not a classical growth 
factor, because direct contact with a cell-surface receptor 
is not required for its mitogenic capability”. It promotes 
endothelial cell migration’’ and may facilitate endothelial 
differentiation”. Platelet-derived endothelial cell growth 
factor (PD-ECGF) expression is known to be modulated 
by the tumour microenvironment”. It is homologous to 
thymidine phosphorylase”, an enzyme which catalyses the 
reversible breakdown of thymidine to thymine and 
deoxyribose-I-phosphate. This enzymatic activity may 
contribute to its angiogenic activity, as products of 
deoxyribose-I-phosphate are known to be angiogenic, 
although the mechanism through which PD-ECGF exerts 
is angiogenic effect is not yet fully understood”. 


Transforming growth factor p 


Transforming growth factor (TGF) 2, which is produced 
by macrophages and activated platelets, exists in three 
human isoforms, #1, f2 and f3. All act as chemotactic 
agents for macrophages and are indirectly angiogenic in 


vivo” ™, although TGF fi appears most potent in this 
regard, TGF #1 facilitates wound healing through 


accelerated collagen deposition and maturation’. It 
induces matrix production and alters integrin production 
to facilitate neovascularization. It acts in a dose- 
dependent manner, with low concentrations exhibiting 
stimulatory and high concentrations inhibitory effects. 
Its absence results in poor vascular integrity and reduced 
remodelling’, TGF £2 appears to have a greater role in 
matrix remodelling, with a resultant decrease in scar 
formation. 


Epithelial growth factor 


Epidermal growth factor (EGF) is a mitogenic growth 
factor. EGF receptors belong to a group of proto- 
oncogenes, including c-erbB2, which are overexpressed in 
a number of human tumours™. EGF is secreted by 
tumour-associated macrophages in patients with carcin- 
oma of the breast ™. 


Integrins 


Blood vessels involved in angiogenesis express adhesion 
proteins, known as integrins, including von Willebrand 
factor, fibronectin, fibrin and vascular integrin xv, f, and 
uv,f;. They facilitate cell-cell and cell—matrix 
interactions, thereby playing a crucial role in endothelial 
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cell chemotaxis. Adhesion proteins may be selectively 
inhibited by monoclonal antibodies with the resulting 
decrease in angiogenesis inducing apoptosis of endothelial 
cells™. Vascular integrin xv, f, is selectively expressed on 
growing vessels, where it suppresses p53 activity while 
increasing the bel2:bax ratio with a net proangiogenic and 
antiapoptotic effect’. Its inhibition by monoclonal 
antibodies din a melanoma model results in reduced 
angiogenesis, suggesting that the new tumour vasculature 
grows in a self-perpetuating manner, 


Tumour necrosis factor x 


Tumour necrosis factor (TNF) « is a macrophage-derived 
angiogenic factor which is considered to be the principal 
mediator of tumour cell cytotoxicity and cytostasis'”. It 
has a broad spectrum of biological activities including 
both stimulatory and inhibitory effects on target cells 
which are dose related, It induces granulocyte- 
macrophage colony stimulating factor production, has 
procoagulant activity and increases the adherence of 
human endothelial cells. Its proangiogenic activity was 
initially postulated to be induced through an inflammatory 
mechanism secondary to its cytotoxic effects! ", It is now 
believed that TNF-z is a potent mediator of angiogenesis 
at low concentrations, independent of inflammation’. 


Endotoxin 


Endotoxin (lipopolysaccharide; LPS) is a ubiquitous 
molecule derived from the cell wall of most Gram- 
negative and some Gram-positive bacteria as well as 
existing in a free form in the environment. It is a 
proangiogenic molecule because of its ability to elicit 
production of a-wide spectrum of host-effector molecules, 
such. as VEGF, bFGF, TGF-f, TNF, interleukin (IL) 1 
and IL-6, by macrophages and other cell populations, 
Recent work from the authors’ laboratory shows that LPS 
introduced at the time of open surgery in a tumour- 
bearing murine model increases serum VEGF 
concentration”, 


Antiangiogenic factors (Table 2) 

Thrombospondin 

Thrombospondin is a glycoprotein secreted by many cells, 
including endothelial and epithelial cells, fibroblasts, 
smooth muscle cells, monocytes and macrophages’, It 
modulates endothelial cell adhesiveness, motility and 
proteolytic activity by sequestering angiogenesis 
inducers''’, While it is a potent inhibitor of angiogenesis, 
it is downregulated during tumorigenesis’! !!, In 
fibroblasts, wild-type p53 inhibits angiogenesis through 
upregulation of thrombospondin®, an effect which is 
abolished by p53 mutations. Paradoxically, thrombo- 
spondin enhances the angiogenic effect of LPS and bFGF 
stimuli in inflammatory states™, It is speculated that 
thrombospondin 1 downregulates VEGF expression 
through an as yet unknown mechanism*. 


Angtostatin 


Angiostatin is a 38-kDa internal fragment of plasmino- 
gen’! which inhibits endothelial cell proliferation, 
angiogenesis and tumour growth. It blocks the catalytic 
site of the enzyme that cleaves plasminogen, thereby 


Table 2 Antiangiogenic substances , 

ae 
Substance Reference Year 
Thrombospondin Canfield and Schor'® 1995 


Angiostatin O'Reilly et al. 1994 
Endostatin Q'Reilly et al)? 1997 
Suramin Takano et al.' 1994 
interferon « and f Stout er al! 1993 
Interferon y Kobayashi er al.'” 1995 — 
Interferon u inducible protein 10 Angiolillo et af” 1996. 
Interleukin 12 Voest et al 1° {995 
Tamoxifen Donovan et al.” 1997 
Thalidomide D'Amato et al t" 1994: 
Linomide Vukanovic and Isaacs" 1995 
Fumagillin analogues Klauber et al) 1997 
(AGM-1470) 
Captopril Volpert et al? 1996. =. 
Platelet factor 4 Strieter et al2® 1995 | 
Antisense VEGF RNA, VEGF  Millauer et al 1996 
blocking antibody and VEGF : 
receptor kinase inhibitors 
Transforming growth factor 61 Pepper et al) ®™ 1993 
Proliferin-related protein Jackson et al.” 1994: 
2-methoxyoestradiol Fotsis et af. 1994 
Tissue inhibitor of Tagikawa et al% 1990. 
metalloproteinase n 
Retinoids Pienta et al” 1993 


Tumour necrosis factor x 


Frater-Schroder er al"! 1987 > 
(in vitro) : 


Group B Streptococcus toxin Thurman et al?" 1996, : 
CM 101 : a : 
Pentosan polysulphate Nguyen et al” 1993 
Lavendustin A Hu and Fan?! 1995 
Dexamethasone Hori et al?" 1996 
Medroxyprogesterone acetate Yamamoto et al?" 1994. 
Korean misletoe extract Yoon et al?” 1995: 
(Viscum album coloratum) ; 
Indomethacin Tarnawski et al?" 1989 
Diclofenac Lala et al?" 1997. 





VEGF, vascular endothelial growth factor 


preventing the matrix remodelling required for 

angiogenesis''’, It selectively prevents endothelial cells _ 
responding to angiogenic stimuli resulting in dormancy of- 

micrometastases'**. Systemic administration has been 
shown to induce regression of primary tumours of breast, 
colon and prostate in a murine model, providing the first 
example of dormancy therapy in which tumours undergo ~ 
regression through blockade of angiogenesis”. 


Endostatin 


Endostatin is a protein fragment of collagen XVIII and 
was first isolated from a murine haemangioendothelioma 
cell line”. It acts in a similar way to angiostatin, blocking 
collagenase and impeding matrix remodelling. It- 
specifically inhibits endothelial cell proliferation. Re-- 
combinant endostatin inhibits angiogenesis, growth of- 
metastases and growth of primary tumours’, Endostatin- 
treated tumours have a proliferation rate which is the 
same as that of untreated tumours, but an apoptotic rate- 
which is sevenfold greater, providing a further example of 
dormancy therapy. | 


Tumour angiogenesis 


Malignant transformation is a cumulative process 
requiring loss of control of the cell cycle and a shift in the 
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balance of proangiogenic and antiangiogenic factors. 
Induction of angiogenesis is a local event which ts specific 
to activated hyperplastic cells and which procedes overt 
tumour formation'*. For example, angiogenesis Is a 
marker of premalignant transformation in benign breast 
disease", Vascular endothelial cells in malignant breast 
tumours express tissue factor, a potent procoagulant, 
whereas vascular endothelial cells in benign tumours do 
not’, Cell proliferation and malignant transformation 
represent a switch to an angiogenic phenotype, but only in 
the latter is control of the cell cycle lost. Furthermore, 
only those hyperplastic cells which acquire angiogenic 
capacity undergo malignant transformation'’“'°. One 
model involves a tumour suppressor gene encoding the 
angiogenesis inhibitory factor thrombospondin, which is 
downregulated when cells undergo malignant trans- 
formation, allowing the angiogenic phase to commence’. 
This downregulation is under the control of the p53 
tumour suppressor gene“. Loss of suppressor gene 
sequences’ leads to failure of inhibitory pathways with 
resultant tumour growth". 

Numerous parallels between wound healing and tumour 
growth exist, suggesting that tumours act as ‘obligate 
parasites’ which have developed the capacity to pre-empt 
and subvert the wound healing response of the host as a 
means to acquire the stroma they need to grow and 
expand’. Normal cells involved in wound healing, such as 
endothelial cells and fibroblasts, develop features similar 
to those of malignant cells’. These features include 
increased proteolysis", increased motility? and 
proliferation. It dis postulated that the invasive, 
proliferative behaviour of transformed cells may result 
from a functional failure of signals that usually regulate 
the activated behaviour of normal cells in a wound”. 


Angiogenesis and tumour metastasis 


Tumour cells must detach from a primary tumour to 
initiate the ‘metastatic cascade’!’’**, Angiogenesis is a 
necessary precursor of metastasis as new proliferating 
capillaries have incomplete basement membranes and are 
‘leaky’, facilitating penetrance by tumour cells’**'*, These 
tumour cells must evade immune surveillance in the 
circulation and also at the site of secondary development, 
where they cross endothelium, degrade basement 
membrane, implant, proliferate and establish their own 
capillary network’. Angiogenesis is necessary at both the 
beginning and the end of the metastatic cascade. There is 
resultant metastatic inefficiency as only a small number of 
tumour cells which leave the primary tumour successfully 
implant at distant sites? 17, 


Effect of surgery on angiogenesis 


Clinical experience and experimental evidence support the 
concept that the healing wound is an immunologically 
privileged site for metastases? °°)", The cytokine 
environment that ensues in the first 24 h following surgical 
trauma influences the healing process for the subsequent 
3 weeks, Tumour growth is enhanced in healing wounds, 
but not in surrounding normal tissues. It has been shown 
that when tumour cells reach a healing colonic 
anastomosis or laparotomy wound within 2h of its 
formation, the probability of a tumour cell leading to a 
metastatic deposit is increased 1000-fold compared with 
normal tissue’, Evidence showing an increased hazard 
rate for relapse or death in the 3 years following surgery 


b: Micrometastasis 


Permissive environment 
{increased VEGF 
decreased angiostatin, endostatin) 





Premalignant 


Malignant 


Surgical resection 


Fig. 1 Effect of surgery on micrometastases. VEGF, vascular 
endothelial growth factor; LPS, lipopolysaccharide 


for breast cancer, and a second peak a number of years 
later, supports the theory that micrometastases with a 
variable rate of growth are present at the time of 
diagnosis’. Surgery and subsequent healing may 
contribute to the genesis of recurrent disease through 
promotion of a proangiogenic climate which alters the 
dynamic equilibrium that would otherwise maintain 
micrometastases in a state of dormancy”'* (Fig. 1). 

VEGF may be one of the primary links between these 
observations, as it is necessary to allow wound healing but 
may also foster growth of micrometastases through its 
potent proangiogenic activity. Raised circulating levels of 
VEGF have been identified in the early postoperative 
period (J. H. Harmey, unpublished observation). This may 
facilitate the growth and metastasis of circulating or 
intravasated dormant tumour cells. 

Endotoxin induces angiogenesis in a dose-dependent 
fashion at biologically relevant doses''*. Significant 
translocation of endotoxin into the peritoneal cavity anc 
systemic circulation occurs following open surgery or aif- 
insufflation laparoscopy. It directly increases 
macrophage production of VEGF, a potent angiogenic 
factor regulating both vessel growth and permeability, an 
effect which also appears to extend to tumour cells 5#, 
Surgical trauma is known to increase leucocyte numbers 
and activity! and to promote tumour establishment and 
growth'*. The authors’ preliminary observations indicate 
that endotoxin introduced at the time of surgery may 
encourage the growth of metastases by suppression of 
host antitumour immune function and stimulation of 
proangiogenic factor release. The result is a permissive 
environment for tumour growth and angiogenesis. 

It has been shown that the primary tumour produces 
circulating inhibitors of angiogenesis, called angiostatin 
and endostatin, which act specifically at the level of 
endothelial cell proliferation'*’. Within 5 days of removal 
of the primary tumour, angiostatin and  endostatin 
disappear from the circulation and angiogenesis within 
dormant micrometastases becomes possible. This heralds 
a phase of rapid growth of previously dormant 
micrometastases™, Dormancy is normally maintained in 
tumour cells by means of a high replication rate and a 
correspondingly high apoptotic rate (Fig. 2). There is no 
change in the replication rate of neovascularized 
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Dormancy Growth 
(apoptosis = proliferation) (apoptosis < proliferation) 


™ , f 


a Micrometastasis 
Regression apaan" (apoptosis versus 
proliferation) 


{apoptosis > proliferation) 


f 





Surgical 


Premalignant ; 
resection 


Malignant 
Fig. 2 Fate of micrometastases 


metastases; however, the apoptotic rate is significantly 
decreased with resultant net metastatic growth”, 


Therapeutic opportunities (Fig. 3) 


The aim of antiangiogenic treatment is to reduce and 
maintain tumours as small relatively dormant clusters of 
cels which have low metastatic potential, are more 
susceptible to cell-mediated immunological attack?, and 
which may be more vulnerable to chemotherapy” and 
radiotherapy'*’*”, Tumour growth is associated with 
increased interstitial pressure due to leaky tumour 
vessels! in the absence of adequate lymphatic vessels!" 
This causes vascular compression and eventual central 
necrosis. As a result, tumours do not outgrow their blood 
supply, they compress it. Antiangiogenic therapy 
paradoxically increases delivery of chemotherapy to a 
tumour'*’ by reducing interstitial pressure! Inhibition of 
angiogenesis results predominantly in a cytostatic, not a 
cytotoxic, effect! 5-35, although a recent study suggests 
that antiangiogenic therapy may lead to tumour 
regression’, < 

Successful antiangiogenic strategies have incorporated a 
wide range of antiangiogenic agents?!’ Prolonged 
courses of interferon « induce regression of human 
haemangiomatous disease’. Systemic administration of 
angiostatin induces regression of primary murine tumours 


Dormancy 
therapy 


Dormancy Growth 
{apoptosis = proliferation) fy {apoptosis < proliferation) 


ee f 





z Micrometastasis 
Regression -—_—oO (apoptosis versus 
(apoptosis > proliferation) proliferation) 
i arepane 
, Adjuvant 
therapy 
Premalignant { eae 
Prevention Neoadjuvant rOSeSI OR 


of angiogenic switch therapy 
Fig. 3 Antiangiogenic interventions 





of breast, colon and prostate”. Recombinant endosiatin.”. 
inhibits angiogenesis, the growth of metastases and: the”. 
growth of primary tumours’. In vivo inhibition of 
angiogenesis using an animal model of pancreatic — 
carcinoma has been shown to reduce tumour growth! 


Mechanisms of action 


Antiangiogenic therapies may act either directly, by- 
specifically inhibiting endothelial cell proliferation, or — 
indirectly, by altering the cytokine microenvironment — 
which controls angiogenesis. Tumours consist of a two- 
compartment system’ in which tumour cells and 
endothelial cells co-exist, and produce growth factors 
which have paracrine effects on each other”. Inhibition of © 
endothelial cell growth reduces production of tumour- 
promoting substances and inhibits tumour expansion, — 
Inadequate tumour vascularization may result in tumour =~ 
cell apoptosis, a genetically programmed form of cell’ 
death”. Dormant micrometastases are biologically active 
with a rate of apoptosis equal to their rate of cell ~ 
proliferation’, As a result, no net growth of the 

metastasis occurs. Antiangiogenic therapies promote and: 
maintain perpetual dormancy by increasing the apoptotic 
rate within the metastasis, hence the appellation 

‘dormancy therapy’. os 


Direct antiangiogenic agents : 
Angiostatin and endostatin are the only direct inhibitors 


of angiogenesis identified to date, and both have been _ 


shown to reduce tumour growth h3, Systemic- 
administration of endostatin, which directly inhibits 


endothelial cell mitogenesis, has been suggested as an | 


ideal ‘dormancy therapy ™. More recently, it has been 
reported that repeated cycles of endostatin can prevent 


tumour recurrence, possibly through the induction of an 
leading to the 
problems of drug resistance which characterize many | 
chemotherapeutic agents’. Hanahan" has suggested that 


antiangiogenic phenotype, without 


direct inhibitors of angiogenesis may be subdivided into 


three groups. First, pure angiogenesis inhibitors, which © 


inhibit new vessel growth but have no effect on existing — 
tumour vessels. Second, tumour vessel toxins, which. 
damage existing tumour vasculature and, finally, dual 
action agents, which combine these two effects. It appears ` 
that endostatin is a member of the last group. l 





Indirect antiangiogenic agents 


Indirectly acting antiangiogenic therapies influence the 
microenvironment which regulates tumour angiogenesis 


and so indirectly influence endothelial cell behaviour. The ~ 


majority of antiangiogenic agents currently identified 
belong to this group. Each tumour has a unique complex ` 
microenvironment dictated both by tumour histology and _ 

site of implantation. Additionally, within any tumour, — 

heterogeneity arises because of variations in stromal — 

density, tumour differentiation, hypoxia and local 
cytokines, among other factors. As a result, each tumour 
is exposed to different proangiogenic and antiangiogenic 
stimuli which ultimately influence net angiogenesis. It is 
therefore unlikely that therapeutic manipulation of a- 
single cytokine will be sufficient to regulate tumour 
angiogenesis adequately. Intertumour variability suggests 
that therapeutic regimens based on cytokine manipulation 
must be custom-designed for each particular tumour type. 
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Maximum clinical gain may potentially be achieved by a 
combination of antiangiogenic interventions which 
influence different aspects of angiogenesis. For example, 
the fumagillin analogue AGM-1470 reduces endothelial 
cell proliferation. Interferon interferes with 
endothelial cell migration and IL-12 inhibits 
angiogenesis mediated by interferon y. In contrast, 
suramin inhibits bFGF receptor binding in addition to a 
number of direct effects on endothelial cells'”, while 
tamoxifen inhibits WEGF-mediated endothelial cell 
proliferation and migration’. Direct manipulation of 
endothelial cell proliferation combined with alteration of 
the cytokine microenvironment may prove more effective 
than either approach alone. 

Multimodality therapy, in which antiangiogenic 
strategies are combined with chemotherapeutic agents or 
radiotherapy, is known to be more effective than 
monotherapy, probably because of the combined effects 
on both the tumour and vascular compartments! 117, 

Optimal methods and timing of administration of 
antiangiogenic therapies have yet to be determined. 
Unfocused interruption of angiogenesis may potentially 
interfere with wound healing, menstruation and 
embryogenesis. Inhibitors of endothelial-specific growth 
factors (e.g. WEGF) have a theoretical advantage over 
inhibition of growth factors with more widespread targets 
(e.g. bFGF) because undesired non-specific interruption 
of mitogenesis is avoided. However, it is likely that novel 
methods of site-specific drug delivery, developed to 
administer experimental proangiogenic therapies in the 
treatment of ischaemic heart disease, will also be applied 
to the delivery of antiangiogenic agents and may help to 
reduce unwanted systemic effects. Substantial expression 
of VEGF receptors is predominantly limited to the 
tumour vasculature. Interference with this system using 
monoclonal antibodies, dominant negative receptor or 


offer the potential of tumour-specific inhibition of 


dormancy. 

The dosing schedule for biological antiangiogenic 
agents is likely to differ significantly from that for 
pharmaceutical agents’. Clinical experience with 
interferon x in the treatment of life-threatening 
haemangiomas has shown that very prolonged courses of 
daily therapy at optimal doses are essential for vessel 
involution’ ^. Timing of antiangiogenic therapy in relation 
to other therapeutic interventions also requires 
clarification. For example, excision of a primary tumour 
results in decreased levels of the inhibitory factors 
angiostatin and endostatin'®, and raised circulating levels 
of VEGF. In the postoperative setting, this is likely to 
facilitate the growth and metastasis of circulating or 
dormant tumour cells. Therefore, manipulation of tumour 
angiogenesis in the perioperative period provides a 
tempting therapeutic opportunity. The effect of impaired 
angiogenesis on wound healing, however, must be 
clarified. A balance between the neovascularization 
necessary for wound healing and inhibition of neoplastic 
microvessel formation must be achieved. 

Variability in mechanisms and control of angiogenesis 
at different stages in the natural history of cancer may 
exist. A premalignant phase is recognized for many 


tumours. This is also a preangiogenic phase and 
development of an antiangiogenic strategy which prevents 
the onset of angiogenesis could prevent progression to a 
malignant state’. This would require both identification 
of premalignant cells and development of an appropriate 
prophylactic antiangiogenic regimen. This 1s likely to 
differ substantially from the therapeutic approach 
required for primary tumours or micrometastases. For 
example, VEGF messenger RNA expression develops late 
in the course of tumour progression, is not a feature 
of premalignancy® and its manipulation is, therefore, 
unlikely to be of benefit in this situation. Timing of 
prophylactic therapy will also be critical, as angiogenesis is 
probably not involved in the interim stage of 
micrometastasis following shedding from the primary 
tumour, when micrometastases are distributed in organs 
as either single cells or small clusters with ready access to 
a blood supply”. None the less, inhibition of angiogenesis 
is the most promising new therapy in the treatment of 
malignancy. Complete understanding of the factors 
regulating angiogenesis and the interactions between 
these factors should lead to valuable new interventions. 
These may be combined with surgery and other modalities 
to improve the treatment of many solid tumours. 
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Professor Keizo Sugimachi, Editor-in-Chief of Surgery 
Today (The Japanese Journal of Surgery), has selected from 
the October to December 1997 issues of his journal for 


Stomach cancer 


While proximal gastrectomy is often performed for early 
gastric cancer in Japan, it remains unclear whether or not 
the procedure should be performed for advanced gastric 
cancer. A study’ was designed to determine the operative 
indications for proximal gastrectomy in patients with 
gastric cancer in the upper third of the stomach. A total 
of 1691 patients with gastric cancer were reviewed retro- 
spectively from hospital records covering the period from 
1969 to 1994, and the clinicopathological characteristics of 
82 patients who underwent proximal gastrectomy were 
compared with those of 150 patients who underwent total 
gastrectomy. Lymph node metastasis along the lower part 
of the stomach was observed in gastric cancers which had 
invaded beyond the muscularis propria of the stomach, 
but not in those confined to the muscularis propria. Three 
patients with gastric cancer that had invaded beyond the 
muscularis propria and metastasized to nodes along the 
lower part of the stomach were cured by total 
gastrectomy. However, there was no difference in the 
postoperative survival rates of patients treated with 
proximal gastrectomy and those treated with total 
gastrectomy, irrespective of tumour stage and depth of 
invasion. Thus, proximal gastrectomy should be per- 
formed for gastric cancer when invasion is confined to the 
muscularis propria of the stomach. 


Rectal carcinoma 


Preservation of the pelvic plexus in surgery for rectal 
cancer could shorten the distance between the cancer and 
the lateral resection margin, which may reduce the effec- 
tiveness of the operation. To clarify the indications for 
preserving the pelvic plexus in such surgery, the 
relationship of the pelvic plexus to the rectum and rectal 
cancer was investigated anatomically in 12 autopsy speci- 
mens and 12 surgical specimens’. The rectum and anus 
were dissected with all the pelvic organs from cadavers 
and transverse sections were prepared at 10-mm intervals 
after fixation. The location of the pelvic plexus was 
measured on the tissue samples and compared with that 
of surgical specimens from rectal cancers with concurrent 
resection of the pelvic plexus. The pelvic plexus was 
located from a mean(s.d.) of 3-3(1-2)em above to 
2:3(1-9) cm below the peritoneal reflection in the autopsy 
specimens. The mean distances between the muscularis 
propria and the pelvic plexus in the autopsy specimens 
and surgical specimens were 8-3(3-5) and 14-7(4-5) mm 
respectively (P<0-05). Pelvic plexuses were located about 
10mm from the outer margin of the rectal muscularis 
propria. These findings indicate that concurrent resection 
of the plexus may be required to secure sufficient surgical 
clearance in pT, rectal cancers, especially those invading 
deeply beyond the muscularis propria (a,). 

The complications that may develop after preoperative 
intraluminal brachytherapy (IBT) and radical surgery for 
rectal carcinoma have been reviewed*. A total of 106 
patients with rectal carcinoma who were given moderate 
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this quarter’s digest. A digest of BJS for the same period 
written by Mr Colin Johnson, European Editor, appears 
in the Japanese journal. 


(16-40 Gy) er high (40-80 Gy) doses of IBT between 
1986 and 1995 were followed in the outpatient clinic. 
Postoperative complications developed in 34 of 87 
patients in the moderate-dose group and 13 of 19 patients 
in the high-dose group; seven of those in the former 
group and five in the latter group required surgical inter- 
vention for the complication. The other patients were 
treated conservatively. Statistical analysis identified factors 
related to the incidence of complications to be the IBT 
dose, the field length, the time-—dose factor, and the 
distance from above the anal verge to the distal border of 
the tumour. The incidence and severity of complications 
suggested that moderate-dose IBT was better than high- 
dose IBT before operation, especially when restorative 
operations were scheduled. 

A retrospective study was conducted to identify factors 
related to locoregional recurrence in patients who under- 
went curative resection for primary rectal cancer between 
January 1985 and April 1994 at Ankara Oncology 
Hospital in Turkey’. A stepwise logistic regression analysis 
was applied for 116 patients who had complete follow-up. 
Age, sex, macroscopic size of the lesion, tumour location 
in the rectum as determined by the distance from the anal 
verge, obstruction at presentation, tumour histology, 
lymphatic invasion, venous invasion, stage according to 
the tumour node metastasis classification, differentiation 
of the tumour, surgical treatment modality, radical 
abdominopelvic lymphadenectomy (RAPL) and blood 
transfusion were used as the clinicopathological variables. 
Locoregional recurrent disease was found after a mean 
follow-up of 52 months in 28 patients (24 per cent), while 
the median recurrence-free period was 12 months. 
Univariate analysis demonstrated that age, disease stage, 
tumour grade, obstruction, RAPL, blood transfusion, and 
venous and lymphatic invasion were significant risk factors 
(P<0-€5); however, using multivariate analysis, an in- 
creased risk for the development of locoregional recur- 
rence was found to be associated with age (P =0-0052), 
stage (P = 0:0379), blood transfusion (P = 0-0276), obstruc- 
tion (P = 0-0035) and RAPL (P = 0-0069). 


Lung tumour 


Between 1969 and 1995, 180 patients underwent complete 
resection of lung metastases during initial thoracotomy, 
involving the resection of 917 pulmonary nodules at 202 
thoracotomy procedures*. The overall 5- and 10-year 
survival rates after metastasectomy were 46 and 30 per 
cent respectively. Of 111 patients who underwent segmen- 
tectomy and/cr local excision, 57 had multiple metastases, 
39 of whom were treated by neodymium yttrium- 
aluminium—garnet (NdYAG) laser after 1986 and 18 by 
conventional procedures before 1985. The mean number 
of tumours resected per patient treated with the NdYAG 
laser was significantly greater than that of those treated 
with conventional procedures. However, the survival curve 
of the laser-treated group was better than that of those 
treated conventionally. Moreover, slightly better survival 
was achieved in patients operated on after 1992 compared 
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with those operated on before 1991. It is concluded that 
the laser technique may be warranted to afford complete 
resection of metastases and adequate pulmonary preser- 
vation in combination with a selective approach for 
thoracotomy, with careful tumour localization using the 
most recent high-quality computed tomography. Further- 
more, a one-stage operation to control synchronous intra- 
pulmonary and extrapulmonary malignancies may become 
a possible option in combination with selective adjunctive 
therapy. 

In patients who are unable to undergo lobectomy for a 
small peripheral lung cancer, a partial thoracoscopic 
resection appears to be one valuable alternative’. 
However, since the regional lymphatics are disrupted in 
an anatomical fashion with a segmentectomy, it appears 
superior to a wedge resection. This experimental study 
was conducted to determine whether or not an anatomical 
segmental resection is feasible by thoracoscopy. A 
segmental resection of porcine lungs was performed using 
thoracoscopy. The segmental vessels were divided 
between ligatures. The segmental bronchus was divided by 
an endoscopic stapler. The intersegmental lung paren- 
chyma was divided using a cotton dissector and a contact 
NdYAG laser. Forty-three pigs were divided into seven 
groups as follows: group 1, S'**; group 2, S*; group 3, 
upper division; group 4, lower division; group 5, S°; group 
6, S*; and group 7, S°+ The mean(s. d) operating times 
ranged from 145(15) to 191(47) min. Mean(s.d.) blood 
loss ranged from 36(35) to 151(48) ml in all groups. The 
blood loss in the groups with a resection of S° and S°* 
was significantly greater than that of the other five groups. 
Most of the blood loss occurred during the division be- 
tween the intersegmental planes. In conclusion, a thoraco- 
scopic segmentectomy is considered to be technically 
feasible; however, further refinements to this technique 
are warranted before beginning clinical trials. 


Breast tumour 


The clinical and pathological features of phyllodes 
tumours of the breast were evaluated in a study of 118 
cases: 110 benign tumours, four borderline tumours and 
four malignant tumours’. Local excision was performed in 
105 patients (89 per cent) and radical mastectomy was 
performed in ten patients (8 per cent) as the initial 
treatment. Oestrogen receptor status was positive in seven 
of 14 cases and progesterone receptor status was positive 
in nine of 12 cases. Local recurrence developed in eight 
patients, six with benign tumours and two with malignant 
tumours, all of whom were treated by local excision. Of 
the four patients with malignant tumours, one died from 
lung and liver metastases 47 months after the first 
operation. The authors believe that excision with a 
sufficient free margin may be the treatment of choice for 
most benign or borderline phyllodes tumours, whereas an 
Auchincloss modified radical mastectomy or a total 
glandectomy with lymph node dissection is recommended 
for patients with malignant tumours, However, a number 


of problems regarding the treatment of patients with 
distant metastasis remain to be addressed. 

To investigate the impact of the number of involved . 
lymph nodes on survival, the data for 37 patients with — 
breast cancer and metastases of ten or more lymph nodes, 
who underwent treatment between 1987 and 1995, were 
reviewed’, Based on the number of positive lymph nodes, — 


the patients were allocated to one of three groups. The 
5-year disease-free and overall survival rates for all 
patients were both 53 per cent. The seven patients with 26. 
or more positive nodes had significantly poorer survival > 


than either the 19 patients with ten to 15 nodes or the 11 
with 16 to 25 nodes, although there were no differences in - 
survival related to the extent of nodal involvement, 
defined using the Japanese staging system. Patients witha 
50-75 per cent frequency of metastasis, defined as the — 
ratio of positive nodes to total resected nodes, had signifi- 
cantly better survival than those with a frequency of les 
than 50 per cent or more than 75 per cent. These results: — 
indicate that the number of involved lymph nodes is 
related to survival and that 25 positive nodes is a cut-off 
point in patients with breast cancer with ten or more: 
positive lymph nodes. ~ 
K. Sugimachi — 
Editor-in-Chief - 
Surgery Today (The Japanese Journal of Surgery) 
Department of Surgery IT 
Kyushu University 
Fukuoka 812 
Japan 
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Background Any strategy to reduce blood loss in liver resection and decrease blood transfusion would 
be of benefit to the patient and surgeon. This study evaluates the association of central venous 
pressure (CVP) with blood loss and blood transfusion during liver resection. 

Metheds One hundred consecutive hepatic resections in the period 1986—1996 were studied 
prospectively concerning CVP, volume of blood lost, and volume of blood transfused. Blood loss 
volame and blood transfusion were analysed for those with a CVP less than or equal to 5 cmH,O, 
and greater than 5 cmH,O. A multivariate analysis assessed potential confounding factors in the 


coraparison. 


Results The median blood loss in patients with a CVP of 5 cmH,0 or less was 200 mi (n = 40) and 
that in those with a CVP above 5 cmH,O was 1000 ml (n = 52) (P = 0:0001). Only two of 40 patients 
with a CVP of 5 cmH.0O or less had a blood transfusion whereas 25 of 52 patients with a CVP 
greater than 5 cmH,O required a transfusion (P = 0-0008). A multivariate analysis did not show 


confounding factors. 


Conclusion The volume of blood lost during liver resection correlates with the CVP. Lowering the 
CVP to less than 5 cmH,O is a simple and effective way to reduce blood loss during liver surgery. 
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Hepatic resection can be associated with significant intra- 
operative blood loss and the need for transfusion of blood 
and blood products'*, exposing the patient to the risks of 
transfusion. In addition, significant bleeding prolongs liver 
dissection and portal occlusion time, increasing the 
hepatic ischaemia-reperfusion injury. Any strategy that 
reduces blood joss during liver resection would benefit 
both the patient and surgeon. In addition to portal 
occlusion, varicus other devascularization manoeuvres 
have been designed to decrease blood loss*’. Total 
vascular exclusion (TVE) has been used selectively but 
has been associated with significant risks and compli- 
cations’. TVE cannot be used in all patients because of 
the reduction in cardiac output and consequent 
hypotension. VYenovenous bypass can reduce the 
frequency of these complications but adds to the time and 
the complexity of the procedure. 

Clamping of the structures in the lesser omentum, 
which occludes the inflow of blood through the hepatic 
artery and the portal vein to the liver”, can be performed 
safely, quickly and is used widely", However, the 
hepatic veins remain patent and bleeding may continue 
from them and from the sinusoids. The pressure within 
the sinusoids of the liver parenchyma is directly related to 
the pressure in the hepatic veins, which is directly related 
to the pressure in the central veins. The hypothesis was 
that a low pressure in the central veins would be 
accompanied by a low pressure in the hepatic veins and 
sinusoids, thereby decreasing blood loss during transection 
of the liver parenchyma. The aim of this study was to 
analyse the relation of central venous pressure (CVP) to 
blood loss during liver resection, including a multivariate 
analysis of possible confounding factors. 
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Patients and methods 


One hundred censecutive hepatic resections, performed between 
i986 and 1996, were documented prospectively. There were 48 
men and 52 women with a mean(s.e.) age of 51-2(1-4) years. The 
indications for liver resection are outlined in Table 7. The liver 
resections were: right hemmhepatectomy (Couinaud segments V- 
VHD (20); left hemihepatectomy (segments H-IV) (14); right 
lobectomy (segments I, IV-YIH) (16); left lobectomy (segments 
H-HI) (ten); segmentectomy (30); and subsegmentectomy (ten). 
Ten resections were performed in patients with cirrhosis. Data 
collected prospectively included age, sex, intercurrent disease. 
length of operation, operation performed, number of lesions 
resected, length of portal vein and hepatic artery occlusion, CVP. 
volume of intracperative blood loss, and intraoperative and post- 
operative blood transfusion. 

Arterial and central venous access and end-tidal carbon 
dioxide monitoring were used in all patients. The abdominal 
incision was either a reversed L or a Mercedes Benz type. A 
thoracic extension was used on one patient. Intraoperative 
ultrasonography was used routinely to identify the location and 
extent of disease and intrahepatic anatomy (Ultrasound SSD 248 
with 7-5- and 5-MHz T-piece probes; Aloka, Tokyo, Japan). The 
portal triad was dissected and then clamped during parenchymal 
dissection (70 patients). The liver parenchyma was divided using 
blunt dissection in 46 instances and with the Cavitron Ultrasonic 
Surgical Aspirator (CUSA; Valleylab, Boulder, Colorado, USA) 


Table 1 Indications for liver resection 


Indication for resection No. of patients 


Colorectal metastases a2 
Other metastases 15 
Hepatomas 10 
Hydatid disease 12 
Focal nodular hyperplasia 8 
Haemangiomas 3 
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in 54. Haemostasis was obtained with the use of monofilament 
polypropylene sutures, Ligaclips (Johnson and Johnson, 
Cincinnati, Ohio, USA) and the Argon coagulator (Bard Electro 
Medical System, Inglewood, Colorado, USA). The CVP was 
monitored continuously from a zero point at mid-atrial level 
using a Hewlett Packard Anaesthetic Component Monitoring 
System (Medical Products Group, Andover, Massachusetts, 
USA). The CVP was measured as the mean CVP during liver 
parenchymal transection only, being a plateau in nearly all 
patients. None of the patients with a CVP greater than 5 cmH,O 
had a fluctuation below this value. In eight patients the CVP was 
not measured for technical reasons. The blood loss was 
measured by the volume in the suction bottles combined with the 
increase in weight of the surgical packs. Patients were transfused 
perioperatively as indicated on clinical grounds to maintain a 
haemoglobin level above 10 g/dl. 

Patients were analysed in two groups according to whether 
their CVP was greater or less than (or equal to) 5 cmH,O. These 
groups were analysed with respect to blood loss and blood 
transfusion requirements. In the earlier part of the study one 
quarter of patients had a CVP of 5 cmH.O or less, whereas in 
= latter part of the study, half had a CVP of 5cmH,O or 

elow. 


Statistical analysis 


Comparisons of length of operation and number of lesions 
between the two CVP groups were made using the Mann- 
Whitney U test. Analysis of blood loss was performed on log 
transformed data. Changes in blood loss for the two levels of 
CVP in the two groups of portal occlusion and non-occlusion 
were analysed using regression techniques fitting an interaction 
between CVP and portal occlusion. A similar analysis was 
performed with an interaction between CVP and operation type. 
The factors that may have contributed to blood loss, presence or 
absence of portal occlusion, operation type, operating time, 
number of lesions resected, method of liver dissection and 
cirrhosis were analysed by analysis of variance (ANOVA). 





Results 


The median blood loss for all liver resections was 450 
(range 25-8000) ml. Only two of the 40 patients with a 
CVP of 5 cmH,0 or less had a blood transfusion (500 ml, 
1000 ml), while 25 of the 52 patients with a CVP greater 
than S5cmH,O required a blood transfusion (median 
transfusion 1500 (range 500-8000) ml). Blood loss and 
transfusion requirements were significantly less in patients 
with a CVP less than or equal to 5cmH,O during 
resection than in those with a pressure greater than 
5 cmH,O (Table 2). Possible confounding factors that may 
have contributed to blood loss were evaluated by 
ANOVA. These included the presence or absence of 
portal occlusion, the operation type, the operating time, 
the number of lesions resected, the method of liver 
dissection and cirrhosis. 

Fig. 1 relates blood loss to CVP, with and without 
portal triad occiusion. Without portal triad occlusion the 
mean(s.e.) blood loss in patients with a CVP of 5 cmH,O 
or less was 167(33) ml and in those with a CVP greater 
than 5 cmH,O it was 1833(515) ml (P<0-001). Similarly, 
with portal occlusion there was a significant difference in 
mean blood loss between the two groups: 400(126) and 
1344(264) ml respectively (P<0-001). An analysis of the 
effect of CVP within each type of liver resection for 
patients with and without cirrhosis, ultrasonic dissection 
or a clamp-fracture dissection technique and for the 
length of the operation showed a significant reduction in 
blood loss for all procedures in patients with a CVP less 


Table 2 Comparison of blood loss and blood transfusion 


requirements in patients with a central venous pressure less than oe 


or greater than 5 cmH,O Ba 


Median Blood Total No. of 
blood transfusion no. of patients 
loss (ml) (mD) patients transfused = 


A area 
CVP (cmH,0) v2 


<5 200 0-1000 40 2 (5) 
>5 1000 0-8000 52 25 (48) 
P <0-0001 0-0008 


Values in parentheses are percentages. CVP, central venous. 
pressure (Mann-Whitney U test) 
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{n = 24) {n = 67) 

Fig. 1 Mean(s.e.} blood loss during liver resection with and 
without portal triad occlusion. There was a significant difference 
in blood loss between patients with a central venous pressure 
(CVP) greater than 5 cmH,O (C) and those with a CVP of 
5cmH,O or less (Œ), both with and without portal occlusion 
(P<0-001, Mann-Whitney U test) 


= 


Blood loss (ml) 





Fig. 2 Mean blood loss by operation type in patients with central 
venous pressure above 5 cmH,O (C) and less than or equal to 
SemH,O (E). There was significantly less blood loss in the latter - 
patients for each type of liver resection except left lobectomy 
(LL; Couinaud segments JI-IH). RH, right hemihepatectomy 
(segments V-VIII); LH, left hemihepatectomy (segments I-IV); 
RL, right lobectomy (segments I, IV-VII); S, segmentectomy or 
subsegmentectomy. P< 0-05 or better for RH, LH, RL and S 
(ANOVA) 
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than or equal to ScmH,O (Fig. 2), significant for all 
operative types except left lobectomy where the numbers 
involved were too small to analyse. 


Discussion 


‘This study showed a significant reduction in blood loss 
and blood transfusion requirements in patients under- 
going liver resection when the CVP was maintained at less 
than or equal to §cmH,O during parenchymal dissection. 
This result was not influenced by the presence or absence 
of portal occlusion, the resection type, the length of 
operation, the number of lesions resected, the method of 
liver dissection or the presence or absence of cirrhosis. 
The principle of maintaining a low CVP to decrease blood 
loss has been alluded to in the literature’, but until 
recently had little published support. A preliminary report 
showed a significant reduction in blood loss after 
instituting a ‘low CVP’ policy comparing patients studied 
with historical controls“. However, correction for other 
factors that may have influenced blood loss was not made, 
making a firm correlation of CVP to blood loss difficult. A 
study of 20 patients showed strong correlation between 
three bands of CVP (less than 6, 6-12, greater than 12 
mmHg) and operative blood loss’. These authors did not 
examine other risk factors in their study. 

The potential for air embolism, while maintaining a low 
CVP during division of the liver, is significant. A negative 
CVP can rapidly allow large volumes of air through small 
or unrecognized lacerations of the hepatic veins. This is 
unlikely with a positive CVP. Steps were taken to avoid an 
air embolus in this series by immediate oversewing of any 
holes in the hepatic veins during parenchymal dissection. 
For early recognition of air embolus, end-tidal carbon 
dioxide was monitored continuously. Any abrupt drop in 
end-tidal carbon dioxide would suggest air embolus, 
especially if associated with haemodynamic change. A 
minor fall in end-tidal carbon dioxide was common, but a 
smail air embolism was suspected in only two patients. 

The results of this study have altered the authors’ 
practice of liver resection. The CVP during parenchymal 
resection is now kept between 2 and 5cmH,O, and 
patients are not fluid volume loaded at operation. A 
glyceryl trinitrate infusion is commenced at the start of 
the resection, to lower CVP if necessary, and can be 
continued throughout the liver parenchymal division 
phase. The patient is positioned head up or diuretics also 
used as required. 

Maintaining a low CVP throughout hepatic resection 
reduces blood loss and blood transfusion requirements. 
This is particularly evident when the area of parenchymal 
resection is larger, such as a hemihepatectomy or non- 


anatomical resection. Lowering the CVP is a simple and 
effective way to reduce blood loss during liver surgery. 


Acknowledgements 


The authors thank Antory Ugoni, Department of Public Health 
and Community Medicine, University of Melbourne, who per- 
formed the statistical analysis. 


References 


l Farid H, O'Connell T. Hepatic resections: changing mortality 
and morbidity. Am Surg 1994; 60: 748-52. 

2 Scheele J, Stang R, Altendorf-Hofmann A, Paul M. Resec- 
tion of colorectal liver metastases. World J Surg 1995; 19: 
59-71. 

3 Steele G Jr, Ravikumar TS. Resection of hepatic metastases 
from colorectal cancer. Biologic perspective. Ann Surg 1989, 
210: 127-38. 

4 Little JM. Hepatic secondaries: minimal tumor and resectable 
tumor. World J Surg 1984; 8: 753-6. 

5 Steele G Jr, Bleday R, Mayer RJ, Lindblad A, Petrelli N, 
Weaver D. A prospective evaluation of hepatic resection for 
colorectal carcinoma metastases to the liver: Gastrointestinal 
Tumor Study Group Protocol 6584. J Clin Oncol 1991; 9: 
1105-12. 

6 Belghiti J, Noun R, Zante E, Ballet T, Sauvanet A. Portal 
triad clamping or hepatic vascular exclusion for major liver 
resection. A controlled study. Ann Surg 1996; 224: 155-61. 

7 Stephen MS, Gallagher PJ, Sheil AG, Sheldon DM, Storey 
DW. Hepatic resection with vascular isolation and routine 
supraceliac aortic clamping. Am J Surg 1996; 171: 351-5. 

8 Kelly D, Emre S, Guy SR, Sheiner PA, Miller CM, Schwartz 
ME. Resection of benign hepatic lesions with selective use of 
total vascular isolation. J Am Coll Surg 1996; 183: 113-16. 

9 Bismuth H, Castaing D, Garden OJ. Major hepatic resection 
under total vascular exclusion. Ann Surg 1989; 210: 13-19. 

10 Pringle JH. Notes on the arrest of hepatic hemorrhage due to 
trauma. Ann Surg 1908; 48: 541-9. 

11 Cunningham JD, Fong Y, Shriver C, Melendez J, Marx WL, 
Blumgart LH. One hundred consecutive hepatic resections: 
blood loss, transfusion, and operative technique. Arch Surg 
1994; 129: 1050-6. 

12 Blumgart LH, Baer HU, Czerniak A, Zimmermann A, 
Dennison AR. Extended left hepatectomy: technical aspects 
of an evolving procedure. Br J Surg 1993; 80: 903-6. 

13 Supe AN, Blumgart LH. Hepatic resections — the changing 
scene. Nat Med J India 1994: 7: 157-9. 

14 Hanna SS, Proctor J, Hanna TP. A low central venous pres- 
sure reduces blood loss during liver surgery. In: Cavallari A, 
Mazziotti A, Principe A, eds. International Hepatico- 
Pancreatico~Biliary Association 2nd World Congress (Bologna, 
Italy, June 2-6 1996). Bologna: Monduzzi Editore, 1996: 
411-15. 

15 Johnson M, Mannar R, Wu AVO. Correlation between blood 
loss and inferior vena caval pressure during liver resection. 
Br é Surg 1998; 85: 188-90. 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 1058—1060 





British Journal of Surgery 1998, 85, 1061-1065 


Heat shock protein 72 production in liver tissue after experimental 


total hepatic inflow occlusion 


C.-L. DAI, M. KUME, Y. YAMAMOTO, K. YAMAGAMI, H. YAMAMOTO, H. NAKAYAMA, o 
N. OZAKI, A. M. J. SHAPIRO, M. YAMAMOTO and Y. YAMAOKA ae 


Department of Gastroenterological Surgery, Kyoto University Graduate School of Medicine, 54 Kawahara-cho, Shogoin, Sakyo, Kyoto 606-01, $ 


Japan i 
Correspondence to: Dr Y. Yamamoto 





Background The pathogenesis of hepatic ischaemia—reperfusion injury is incompletely understood. 
This study examined the effects of reperfusion with congested portal blood on ischaemia~ 
reperfusion injury of the liver following Pringle’s manoeuvre, as monitored by heat shock protein 


(HSP) 72 production in rat liver tissue. 


Methods Rats were randomized to three groups. In group 1 hepatic ischaemia with portal congestion 
was induced by Pringle’s manoeuvre for 15 min; in group 2 Pringle’s manoeuvre was applied for 
15 min with an extracorporeal portasystemic shunt; and in group 3 the superior mesenteric vein was 
oceluded for 15 min. The production of HSP72 in liver tissue was measured by Western blotting at 
48 h after each intervention. Conventional parameters for hepatic function were examined at 1, 3 


and 48 h after reperfusion. 


Results There was marked HSP72 expression in group 1, but not in group 2 or 3, showing that a 
combination of liver ischaemia and reperfusion of congested portal blood is required to induce 
strong expression of HSP72 in the tissue. On the other hand, biochemical parameters were raised 
equally in both groups 1 and 2, reflecting a similar degree of ischaemic hepatocyte injury. 

Conclusion The additional stress impact of temporary portal occlusion upon ischaemia—reperfusion 
injury of the liver was clearly detected by in situ hepatic HSP72 production in this study. 


Application of Pringle’s manoeuvre, with cross-clamping 
of the hepatoeduodenal ligament, has been shown to 
reduce blood loss during hepatic parenchymal resection’. 
The disadvantage, however, is that prolonged total inflow 
occlusion may induce unwanted hepatocyte injury. It has 
been demonstrated repeatedly in the clinical setting that 
continuous Pringle occlusion in excess of 1 h, particularly 
where there is underlying cirrhosis, may induce profound 
hepatic dysfunction, with the induction of liver failure and 
death of the patient in some instances*”’. 

Although the pathogenesis of hepatic ischaemia- 
reperfusion injury after Pringle’s manoeuvre is incom- 
pletely understood, there are three phases of injury: (1) 
hepatic ischaemia, (2) portal venous congestion and (3) 
reperfusion with arterial and congested portal blood. The 
reperfusion phase may be the dominant phase of injury. It 
has been revealed that reactive oxygen species and some 
chemical mediators activated during recirculation play an 
important role in the development of liver injury after 
ischaemia’. Prolonged occlusion of the portal system 
leads to marked congestion of the bowel wall, with 
breakdown of the intestinal barrier. Subsequent transloca- 
tion of bacteria, or release of chemical inflammatory 
mediators or reactive oxygen species in portal blood, may 
be toxic to the liver. It is proposed that congested portal 
blood containing pathogens and activated inflammatory 
mediators may augment ischaemia—reperfusion injury of 
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the liver. However, the specific roles of ischaemia, portal ~ - 
congestion and reperfusion have not been well docu- : = 


mented in previous studies. Indeed, there is only indirect ~ 
evidence to suggest a significant role for portal congestion — 
in hepatic injury, as sensitive markers have not been 

available previously’. = 


The discovery of the heat shock protein (HSP) gene 
family with its induction and hyperexpression after liver 


injury has been an exciting development in the science of — 


liver injury. It was reported previously that HSP72 could _ a 
be induced in liver tissue after normothermic ischaemia = > 


and reperfusion injury". HSP72 is known to be one of 
the most fundamental stress proteins. The HSP70 gene 
family is highly conserved, present even in invertebrates, 
and is considered to be important in maintaining cellular 
homoeostasis and in increasing the chance of survival” 









In the present study, the production of HSP72 was a — 
compared in three groups of rats, to determine thè — 


influence of hepatic reperfusion with congested portal 
blood on the development of ischaemia-reperfusion — 
injury: (1) after 15 min of Pringle inflow occlusion and _ 


reperfusion with congested blood; (2) after a similar 
period of Pringle occlusion following creation of a -~ 
temporary portasystemic shunt to prevent congestion; and 


(3) after 15 min of occlusion of the superior mesenteric 
vein only, without hepatic inflow occlusion, to determine 
the effects of portal congestion alone on the non=- 
ischaemic reperfused liver. = 


Materials and methods 


Male Wistar rats weighing 200-300 g were housed in an air- 
conditioned room (23-25°C) and exposed to 12-h light-dark 
cycles. Standard rat chow and water were provided ad libitum, 
according to the animal protection guidelines of Kyote 
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University. Rats were premedicated with intramuscular atropine 
sulphate injection (0-05 mg per kg body-weight) and anaesthe- 
tized with intraperitoneal pentobarbital sodium (40 mg per kg 
body-weight) for all operative procedures. 

Rats were assigned randomly to three groups. In the first 
group (group 1), the abdomen was opened through a median 
laparotomy and the liver was detached from its ligaments. Total 
hepatic inflow occlusion with portal congestion was induced by 
clamping the hepatoduodenal ligament for 1S min with a 
microvascular clamp. Fifteen minutes of hepatic ischaemia was 
chosen for this study, since further prolonged periods of portal 
occlusion cannot be tolerated in the rat. In group 2, the 
abdomen was opened and the liver was mobilized in an identical 
manner. An extracorporeal portasystemic shunt was then 
created, by cannulating the caecal branch of the superior 
mesenteric vein and the external jugular vein, using polyethylene 
tubing (0-58 mm inner diameter, 200mm long; Dural Plastics, 
Sydney, Australia) primed with 0-04 ml heparinized saline 
solution (250 units/ml). The liver was then exposed to a 15-min 
warm ischaemic insult by microvascular clamping of the 
hepatoduodenal ligament, but portal congestion was prevented 
by the extracorporeal shunt. In group 3, the abdomen was 
opened in an identical manner, and the superior mesenteric vein 
was occluded with a microvascular clamp for 15 min. Under 
these conditions, arterial and portal hepatic inflow from the 
splenic vein were maintained, and mesenteric congestion without 
hepatic ischaemia was achieved. During all the above 
interventions the abdomen was closed temporarily and an 
electric heating pad was placed beneath the animals to keep the 
rectal temperature at 35-37°C. Release of the microvascular 
clamp allowed immediate hepatic reperfusion, and blood and 
liver tissue samples were obtained at specified intervals. 

For the detection of HSP72 production in the liver tissue at 
48h after each intervention, Western blot analysis was per- 
formed according to methods reported previously'”~"”. 

For the evaluation of tissue adenosine 5'-triphosphate (ATP) 
levels, liver tissue was sampled by freeze-clamping at 1 h (n = 6), 
3h (n=6) and 48h (n =6) after reperfusion. Samples of frozen 
tissue (approximately 400 mg) were stored in liquid nitrogen 
pending assay. Each sample was homogenized with 2 ml of 
perchloric acid 0-33 mmol/l and the extract was centrifuged. The 
supernatant was neutralized with 69 per cent potassium 
carbonate solution (pH 5-5-6-0) and centrifuged again. Adenine 
nucleotide levels were assayed enzymatically in the super- 
natant2’*'. Blood samples were taken from the aorta at Ih 
(n=6), 3h (n=6) and 48 h (n =6). The serum concentrations of 
alanine aminotransferase (ALT) and lactic dehydrogenase 
(LDH) were assayed on a standard biochemistry autoanalyser. 
After sampling, rats were killed humanely under anaesthetic. 

Values are expressed as mean(s.d.). Statistical analysis was 
performed by one-factor analysis of variance (ANOVA) with 
Bonferroni/Dunn post hoc comparisons. P<0-05 was considered 
to be significant. 


Results 


The accumulation of inducible HSP72 in rat liver tissue 
after 48 h of reperfusion in each group is shown in Fig. /. 
In normal liver tissue and tissue from group 3, HSP72 was 
not detectable. In groups 1 and 2, where rats were 
subjected to hepatic ischaemia, HSP72 was induced. 
HSP72 was markedly overexpressed in group 1 but its 
accumulation in group 2 was minimal. 

Changes in ATP concentration in the liver tissue at 1, 3 
and 48 h after reperfusion are shown in Fig. 2. The ATP 
levels in groups 1 and 2 were significantly lower than 
those in group 3 at 1 and 3h after reperfusion but there 
were no differences between groups 1 and 2. At 48 h after 
reperfusion, there were no significant differences between 
the three groups. 

Changes in serum ALT and LDH levels in each group 
are shown in Fig. 3. At 1h after reperfusion, ALT levels 


—_— _> . — 72 kDa 
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Fig. 1 Heat shock protein (HSP) accumulation in the rat liver 
after 48 h of reperfusion in each group compared with that in 
normal liver (5 ug protein per lane). HSC70, which contains 
inducible HSP72 in approximately 10 per cent, was used as a 
positive control (0-2 ug per lane) 
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Fig. 2 Changes in adenosine 5’-triphosphate (ATP) 
concentration in liver tissue at 1, 3 and 48 h after reperfusion in 
groups 1 (W), 2 (W) and 3 (O). Values are expressed as 
mean(s.d.). The ATP levels in groups | and 2 were significantly 
lower than that of group 3 at 1 h after reperfusion (group | 
versus group 3: F = 4-90, 15 residual d.f., P = 0-02 (analysis of 
variance (ANOVA)); P= 0-01 (post hoc comparison)) and at 3 h 
after reperfusion (group 1 versus group 3: F = 5-59, 15 d.f., 

P = 0:02 (ANOVA); P = 0-01 (post hoc comparison)), but there 
were no differences between groups 1 and 2 (1 h, P= 0-75; 3 h, 
P=0-41). At 48 h after reperfusion, there were no significant 
differences between the three groups (F = 0:26, 15 d.f., P = 0:78). 
*P<(0)-05 versus group 3 (ANOVA) 


— 


in groups | and 2 rose to over 4000 units/l, while the mean 
value in group 3 was 300 units/l, significantly lower than 
that in group 1 or 2. At 3h after reperfusion, ALT 
concentration in group 1 remained raised, but levels in 
groups 2 and 3 recovered to 2700 and 200 units/] 
respectively. LDH levels increased to 40000 units/l in 
both groups | and 2, but the mean value in group 3 was 
less than 10 per cent of that in groups 1 and 2. The 
pattern of LDH increase after reperfusion was similar to 
that of ALT. 
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In the comparison between ALT and LDH levels in 
groups 1 and 2, there was a trend towards higher 
transaminase levels in group 1 but it was not statistically 
significant (ALT: 1h, P=0-46; 3h, P=0-05. LDH: l h, 
P=0:31; 3h, P=0-16). By 48h, ALT and LDH levels 
were no different between the groups (ALT: group 1, 
226(155) units/l; group 2, 181(103) units/l; group 3, 
66(36) units/l; F=3-43, 15 d.f., P=0-06. LDH: group 1, 


10000 


7500 


5000 


ALT (units/I) 


2500 


60 000 


40 000 


LDH (units/I) 


20 000 


b Time after reperfusion (h) 


Fig. 3 Changes in a serum alanine aminotransferase (ALT) level 
and b serum lactate dehydrogenase (LDH) level at 1, 3 and 48 h 
after reperfusion in groups 1 (W), 2 (W) and 3 (O). Values are 
mean(s.d.). At 1 h after reperfusion, the ALT level in groups | 
and 2 increased significantly more than that in group 3 

(F = 17-90, 15 d.f., P<0-001 (analysis of variance (ANOVA)); 
P<0-001 (group 1 versus group 3), P<0-001 (group 2 versus 
group 3) (post hoc comparison)). At 3 h after reperfusion, ALT 
concentration in group | remained raised, but levels in groups 2 
and 3 decreased (F = 9-05, 15 d.f., P= 0-003 (ANOVA); 
P<0-001 (group 1 versus group 3), P= 0-05 (group 2 versus 
group 3) (post hoc correction)). LDH levels also increased 
remarkably in both groups 1 and 2, but mean values in group 3 
were less than 10 per cent of those in groups 1 and 2 (F = 11-82, 
15 d.f., P< 0-001 (ANOVA); P<0-001 (group 1 versus group 3), 
P = 0:003 (group 2 versus group 3) (post hoc correction)). The 
pattern of LDH increase after reperfusion was similar to that of 
ALT (at 3 h of reperfusion: F = 6-00, 15 d.f., P= 0-01 (ANOVA); 
P=0-004 (group 1 versus group 3), P = 0-07 (group 2 versus 
group 3) (post hoc correction)). *P<0-01, +P <0-05 versus group 
3 (ANOVA) 








588(265) units/l; group 2, 476(248) units/l: group 3, 
450(302) units/l; F = 0-43, 15 d.f., P= 0-66). 


Discussion 


HSP72 is an ubiquitous protein, highly conserved through- 
out the evolutionary scale, which has been shown to be 
induced rapidly in response to stress. It appears to be an 
important adaptational response to hibernation, and is 
believed to constitute an endogenous protective response 
to injury. Blockade of this pathway has been shown to 
augment susceptibility to hypoxic injury”. Ischaemic 
preconditioning of tissue and organs, with short periods of 
ischaemia preceding the final insult, has been shown to 
protect cells from injury, and a likely mechanism of 
protection includes HSP72 induction. Hyperexpression of 
HSP72 has been shown to protect cultured neurones from 
heat shock”, and may decrease cardiac infarct size in 
mouse models of myocardial ischaemia™. Regulation of 
HSP72 production is mediated via activation and binding 
of a heat shock transcription factor to a specific sequence 
of the promoter, called the heat shock element”. It was 
previously shown that HSP72 induction by heat stress was 
able to protect significantly against subsequent warm 
ischaemic liver injury in the rat%. 

The present study addressed the role of reperfusion of 
the ischaemically injured liver with congested portal blood 
after temporary Pringle inflow occlusion. It was 
hypothesized that portal congestion, with its potential for 
induction of bacterial translocation, endotoxin and other 
immune activation pathways, may constitute a ‘second-hit’ 
insult to the ischaemically injured liver. Intrahepatic 
production of HSP72 was used as a highly sensitive 
indicator of liver injury in this study. 

A limited period of 15 min of total hepatic inflow 
occlusion (group 1) caused marked serum increases in 
ALT and LDH levels at 1 and 3 h after reperfusion, which 
returned to baseline within 48 h of surgery, indicating that 
significant, but reversible, hepatocellular injury had been 
induced. Creation of a temporary portasystemic shunt to 
relieve portal congestion followed by Pringle occlusion 
(group 2) also led to marked increases in ALT and LDH 
levels, with a non-significant trend toward lower 
transaminase levels compared with group 1. Intrahepatic 
stores of ATP were reduced similarly early after injury, 
with complete recovery by 48 h. 

In terms of HSP72 induction, there was high expression 
in the livers of group 1 animals, where ischaemic injury 
was followed by reperfusion with congested portal blood. 
Where a portasystemic shunt was used, however, there 
was minimal HSP72 expression at 48 h. It would appear 
from the data, therefore, that a limited period of 15 min 
of warm ischaemia followed by hepatic reperfusion with 
non-congested portal blood was an inadequate stimulus 
for HSP72 synthesis in the rat liver. In contrast, Tacchini 
et al.” reported that inflow occlusion of the partial liver 
for the longer period of 60 min induced the expression of 
HSP70 messenger RNA (mRNA) in the ischaemic lobe of 
rat livers. In their experiment, portal circulation to the 
non-ischaemic liver lobes was maintained during 
hemiocclusion of the hepatic inflow and portal congestion 
was therefore avoided. Nevertheless, the stress response 
was triggered only by ischaemia. It would appear that, in 
the absence of portal congestion, marked HSP72 
induction occurs only when severe parenchymal damage 
has been initiated by prolonged ischaemia. 
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The present study has demonstrated an important 
synergistic interaction of congested portal blood reper- 
fusion and as little as 15 min of Pringle-induced ischaemia 
on the production of HSP72 in liver tissue. Schoeniger ef 
al.° reported that activation of HSP72 gene transcription 
in porcine liver after Pringle-induced ischaemia did not 
occur until after restoration of blood flow. They showed 
that the reperfusion phase led to maximal transcription of 
HSP72 mRNA, which was found to be highly dependent 
on the generation of superoxide anions. Although this 
report suggests the importance of reperfusion injury in the 
stress response of the liver after ischaemia, the role of 
portal blood pooling during reperfusion was not 
addressed specifically. The aetiological mechanism of 
ischaemic injury synergy with congested portal blood is 
presumed to be complex and multifactorial. It is likely 
that pathogen translocation, endotoxin release and 
immune activation may all play a part in exacerbating 
ischaemia—reperfusion injury in the liver. A key 
intermediate may be production of reactive oxygen species 
in portal blood after oxidative stress, which is known to 
activate the heat shock response’. Free radical 
generation in portal blood during portal occlusion may be 
particularly harmful to the ischaemically injured liver 
during reperfusion. Increased xanthine oxidase activity in 
the portal plasma and increased permeability of the small 
intestinal wall may be other factors leading to heightened 
injury after ischaemia and reperfusion’. Moreover, 
bacterial translocation caused by congestion of the portal 
vein leads to release of both endotoxin and a variety of 
cytokines’, which may also cause HSP induction, as 
speculated by some authors’. Results for the control 
group (group 3), in which superior mesenteric occlusion 
was induced in the absence of liver ischaemia, clearly 
indicated that hepatic perfusion with portal toxins alone 
was insufficient to induce HSP72 production. 

The present study has demonstrated that HSP72 might 
prove to be a more useful marker than transaminase 
release or hepatic ATP content in evaluating the degree 
of hepatic injury after ischaemia—reperfusion. A drawback 
of HSP72 monitoring is that de novo synthesis may limit 
assessment of dynamic changes in acute liver injury. To 
overcome this shortfall, examination of HSP72 mRNA 
may be of more relevance in clinical applications. 

Although a 15-min Pringle’s manoeuvre is not fatal for 
Wistar rats, the stress response induced by reperfusion 
with congested portal blood was a highly potent stimu- 
lator of HSP72 production compared with non-congested 
reperfusion. More prolonged periods of inflow occlusion 
may cause further accumulation of pathogens in the 
portal system leading to fulminant liver failure and early 
death in the rat. The failure of intermittent portal triad 
cross-clamping in protection from injury was confirmed by 
analyses of arterial ketone body ratio and liver-related 
enzyme levels in serum”. According to differences in 
mechanisms of stress response with HSP72 synthesis, 
alteration in mitochondrial energy status of hepatocytes, 
and liberation of liver enzymes into serum during and 
after ischaemia—reperfusion, HSP72 synthesis seems to be 
an early event in cellular dysfunction and its action may 
be more sensitive to this type of injury than arterial 
ketone body ratio or conventional parameters of liver 
damage. 

In conclusion, the deleterious effect of warm 
ischaemia—reperfusion in the liver tissue induced by short- 
term Pringle’s manoeuvre was attributable principally to 
synergistic toxicity from reinflow of congested portal 


blood. The influence of congested portal blood on 
ischaemia-reperfusion injury was detected clearly using 
HSP72. which is now advocated as a highly sensitive 
parameter of injurious stress to the liver. 
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Laparoscopic cholecystectomy has traditionally been 
undertaken with two 10-mm ports, one at the umbilicus 
and the other in the epigastrium. Two further 5-mm ports 
are placed along the line of a Kocher’s incision. There has 
been a recent drive to reduce port sizes first with the 
introduction of a 5-mm laparoscope and then with 
equipment designed for 3- and 2-mm port sizes'-. Unlike 
the introduction of new medication’, many variations in 
surgical technique are introduced without a prospective 
randomized controlled trial to assess their efficacy. There 
appear to be theoretical reasons why reducing port sizes 
might reduce pain and speed recovery after laparoscopic 
cholecystectomy. A prospective randomized trial has 
therefore been conducted to assess the impact on patients 
of reducing the epigastric port size to 5 mm. 


Patients and methods 


Over a 4-month period, 60 consecutive patients were invited to 
be randomized to either traditional ‘10-mm’ laparoscopic chole- 
cystectomy or ‘5-mm’ laparoscopic cholecystectomy. Patients in 
the 5-mm group had the cystic duct secured with a 5-mm clipper 
(Ethicon, Cincinnati, Ohio, USA) and the gallbladder removed 
from the umbilicus under direct vision using a S-mm, 30° 
laparoscope (KeyMed, Southend-on-Sea. UK), p laced in the 
epigastric port. Standard dressings were applied at the end of 
operation to ensure that ward staff could not differentiate 
between the two groups. Patients received a standardized anaes- 
thetic and a record ua kept of total morphine consumption, and 
pain scores at 1, 3, 6 and 18h after surgery. Discharge from 
hospital and date ai return to normal activity or work was also 
recorded. All data were collected by the first two authors without 
prior knowledge of which operation had been undertaken. 


Results 


Of 60 patients approached, three refused to take part in 
the study. Four further patients refused to have pain 
scored after operation. Of 53 remaining patients, 26 
underwent 10-mm laparoscopic cholecystectomy and 27 
5-mm laparoscopic cholecystectomy. The results are 
shown in Table 1. There were no significant differences in 
any of the variables measured. Complications occurred in 
five patients in the 5-mm group; four required conversion 
to more than one 10-mm port because of dense adhesions 
and thick-walled gallbladders while one patient in this 
group required conversion to open surgery. There were 
no wound infections requiring antibiotics or hernias in 
either group during the 6 months after surgery. 
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Table 1 Age, duration of operation, pain scores, analgesia 
consumption, hospital stay and return to work after 5-mm and 
10-mm laparoscopic cholecystectomy 





95% 
confidence 
10 mm 5 mm P* interval 





Age (years) 
Duration of 

operation (min) 
Pain score 


58 (30-80) 52 (2% 
(3 


70 (43-108) 73 (33-125) 0-86 —13 to 13 


1h 3-2 (0-9-9) 3-0 (0-9-9) 087 —1-8 to 15 
3h 3-2 (0-99) 3-0 (0-7-0) 047 —2 tol 
6h 20 (0-9-9) 3-0 (0-8-0) O15 ~2 to Ol 
18 h L6 (0-5-0) 1-0 (0-7-8) 0-17 Sio 2 
Total morphine 10 (0-34) 10(0-46) 0-58 —6to5 
(mg) 
Hospital stay (h) 24 (14-72) 24 (17-72) 097 -6to5d5 
Time to return 4 (1-14) 3 (1-7) 019 -6to4 


to normal (days) 





Values are median (range). n.s., Not significant. “Mann-Whitney 
U test 


Discussion 


Laparoscopic cholecystectomy is inherently a procedure 
associated with a short hospital stay and low pain scores 
in the postoperative period. Significant improvement in 
pain scores and a reduction in opiate usage can be 
achieved by using diclofenac sodium’. This prospective 
randomized study has failed to show any significant 
benefit in postoperative pain, opiate consumption or 
return to normal activity as a result of a reduction in the 
epigastric port size from 10 to 5mm. Power calculations 
based on previous work’ had suggested that this sample 
size would be large enough to detect significant changes in 
pain scores or analgesic requirements. 

It is highly likely that at least one 10-mm port will be 
required for laparoscopic cholecystectomy in the UK, so 
that thick-walled and stone-laden gallbladders may be 
removed from the peritoneal cavity. This being so, then 
the first choice for reducing port sizes would be the 
10-mm epigastric port. Reduction in size avoids the need 
for suture closure of the deep fascia in the epigastrium 
and may have some cosmetic benefits. It does not, 
however, have significant clinical benefits in terms of pain 
relief or analgesia consumption. Pressure to further re- 
duce port sizes to 2 or 3mm should be resisted unless 
there is objective clinical benefit, particularly as instru- 
ments designed for such ports are not as effective for 
handling severely diseased gallbladders as 5- or 10-mm 
instruments (personal observation). If additional expense 
is invelved in the reduction in port sizes (which was not 
the case in this study), or if instrument effectiveness ts 
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N in a drive for ever smaller ports, there 
be objective benefits to the patient in terms of 
yperative pain and overall recovery before a change 
aller poris can be recommended. 
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Background Peripheral intrahepatic cholangiocarcinoma (PIC) is an intrahepatic primary liver 
neoplasm which is clinicopathologically distinct from hepatocellular carcinoma and major duct 
cholangiocarcinoma. The clinical outcome after resection of these rare tumours is not well 


documented. 


Methods Review of the hepatic database and tumour registry at Memorial Sloan-Kettering Cancer 
Center identified 32 cases of PIC resected for cure over a 23-year period. Intrahepatic 
cholangiocarcinomas with major bile duct involvement were excluded from this analysis. 
Demographics, pathological features, biochemical markers, operative results and survival were 


analysed. 


Results The majority of patients presented with abdominal pain (7 = 19). Only two patients had 
pathological evidence of hepatic cirrhosis. Serum marker levels included a-fetoprotein (AFP; 
median 3-7 (range 0-225) ng/ml) and carcinoembryonic antigen (CEA; median 1-6 (range 0-30) ng/ 
ml). Type of hepatic resection included: wedge (n = 2), lobectomy (7 = 14) and extended lobectomy 
(n = 16). There was one postoperative death. Median follow-up time was 27 months. Median 
survival was 59 months with an actuarial 5-year survival of 42 per cent. Vascular invasion and 
intrahepatic satellite lesions were predictors of worse survival (P < 0-05). 

Conclusion PIC is a rare hepatic primary tumour, which usually presents in non-cirrhotic livers with a 
normal serum AFP and CEA level. In selected patients, complete surgical resection can be 
performed safely and is associated with long-term survival. 


rete EAN NRE eR NAAN A rar herent ei a a a a aas 


Bile duct tumours include a spectrum of diseases defined 
by location and histology. Cholangiocarcinomas may arise 
in the distal extrahepatic bile ducts, proximal intrahepatic 
major ducts (Klatskin tumours). as well as from peripheral 
intrahepatic biliary radicals. Each location has its own 
presentation and natural history. In addition to prognosis, 
distinction between the three tumour sites is important m 
terms of treatment planning. The surgical option for distal 
cholangiocarcinomas is usually pancreaticoduo- 
denectomy'. For proximal or hilar bile duct lesions, major 
bile duct excision with or without hepatic resection Is 
indicated*. For peripheral intrahepatic cholangio- 
carcinoma (PIC), hepatic resection is usually indicated, 
occasionally requiring extrahepatic bile duct excision for 
complete tumour clearance’. 

Of the three, PIC is the least common and has been 
referred to by a variety of terms including cholangio- 
cellular carcinoma, cholangiolar carcinoma or peripheral 
cholangiocarcinoma. Although rare, PIC is the second 
most common hepatic primary tumour after hepato- 
cellular carcinoma. Pathologically, these tumours repre- 
sent a transition from hepatocellular to extrahepatic 
cholangiocarcinoma. Importantly, PIC is clinicopatho- 
logically distinct from hepatocellular carcinoma and major 
duct cholangiocarcinoma, and the clinical outcome after 
resection of these rare tumours is not well documented. 
The current paper reports 32 patients with PIC who 
underwent surgical resection at a tertiary referral centre, 
in order to define perioperative results and to identify 
predictors of long-term survival. 
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Patients and methods 


Review of the authors’ prospective hepatic database and tumour 
registry identified 32 cases of PIC resected for cure over a 
23-year period. Patients were selected based on the absence of 
extrahepatic disease and technical ability to undergo resection. 
Postoperative chemotherapy was not administered routinely. 
Intrahepatic cholangiocarcinomas with any major bile duct 
involvement were excluded from this analysis. All pathological 
specimens were reviewed to confirm the diagnosis of PIC. 
Tumours with minimal hepatocellular features were included 
(PIC, mixed type; n =3). Tumours were classified according to 
the criteria of the American Joint Commission on Cancer’. 

A right lobectomy included resection of hepatic segments V, 
VI, VII and VIII. The inclusion of segment IV in the resected 
specimen constituted an extended right lobectomy (right tri- 
segmentectomy). A left lobectomy included segments H, IH and 
IV, and the addition of segments V and VHI was defined as an 
extended left lobectomy (left trisegmentectomy). 

Medical records were reviewed and the following factors were 
analysed: (1) demographics, (2) symptoms at presentation, (3) 
biochemical markers and (4) intraoperative factors, including 
operative time, blood loss and transfusion requirements. Out- 
come measures included length of hospital stay, operative deaths 
and overall survival. 

Data are expressed as median (range). Survival was calculated 
by the Kaplan-Meier method and compared by log rank test 
with statistical significance defined as P< 0-05. 


Results 
Patient characteristics 


Thirty-two patients underwent resection for PIC (five 
from 1972 to 1987, six from 1988 to 1991 and 21 cases 
from 1992 to 1995). There were ten men and 22 women 
of median age 69 (49-82) years. None of the patients 
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presented with intrahepatic stones or parasitic infections. 
The most common symptom at presentation was abdomi- 
nal pain (7=19). Only one patient presented with 
jaundice. Eight patients had a history of hepatitis. There 
were equal numbers (n = 12) of primary tumours in the 
right and left lobes. Eight patients presented with tumours 
involving both lobes. 

The majority of patients presented with serum bilirubin 
levels within the normal range (0-1 mg/dl), with a median 
value of 0-5 (0-3—18-3) mg/dl. Serum x-fetoprotein (AFP; 
normal range 0—10 ng/ml) levels were raised in four of 20 
patients (median 3-7 (0-225) ng/ml). Carcinoembryonic 
antigen (CEA; normal range 0-5 ng/ml) levels were raised 
in two of 18 patients (median 1-6 (0-30) ng/ml). 


Operative results — 


Of the 32 patients, two underwent wedge resection, 14 
underwent lobectomy and 16 patients required an 
extended hepatic lobectomy (trisegmentectomy) for 
tumour clearance. All resections were macroscopically 
complete. The median operating time was 4-5 (2:3~8-5) h. 
The median operative blood loss was 1000 (200-5900) ml 
and median blood transfusion was 2 (0-11) units of 
packed red blood cells. One patient died 14 days after 
operation from sepsis. The median hospital stay was 11 
(3-81) days. 


Pathology 


The median tumour size was 8-0 (3-16) cm. Four patients 
had positive lymph nodes. Resection margins were 
positive in six patients. Satellite lesions were detected in 
13 patients, perineural invasion in seven and vascular 
invasion in ten patients. Only two patients had patho- 
logical evidence of cirrhosis. Microscopic vascular invasion 
correlated with the presence of intrahepatic satellite 
metastasis (P < 0-005, 7° test). 


Survival 

Median follow-up for the entire cohort was 27 (4- 
117) months. Median survival was 59 months with a pro- 
jected 5-year survival of 42 per cent (Fig. 1). Patients with 
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Fig. 1 Overall survival for patients undergoing resection for 
peripheral intrahepatic cholangiocarcinoma. Median survival was 
59 months 





stage I] disease (n = 16) did significantly better (median 
survival 63 months) than patients with stage HI tumours 
(n = 15; median survival 20 months) (P<0-02). All four 
patients with positive nodal disease died; one from peri- 
operative complications and the remaining three from ~~ 
recurrence at 6, 8 and 19 months. Vascular invasion and 
intrahepatic satellite lesions were predictors of worse 
survival (P<0-05). Patients with positive resection 
margins (n =6) had a worse median survival (9 months) 
than those with negative margins (63 months). Sex, age, 
perineural invasion and tumour site did not correlate with - 
outcome. a 








Discussion 


PIC is a relatively rare primary hepatic tumour, which is 
clinically distinct from hepatocellular carcinoma and 
extrahepatic cholangiocarcinoma. The majority of patient 
with hepatocellular carcinoma present with cirrhosis and. 
raised serum AFP levels, whereas patients with perihilar 
or distal cholangiocarcinomas present with jaundice. In 
contrast, patients with PIC usually present with abdominal =- 
pain in the absence of jaundice, associated with a non-. 
cirrhotic liver and normal serum AFP and CEA levels. | 
Similar to other Western reports’, this series did not ~ 
identify any risk factors associated with PIC. This is 
different from Asian series, which report an association 
with liver fluke infestation and hepatolithiasis®*, This 
report also demonstrates that resection can be performed —_ 
safely with an operative mortality rate of 3 per cent (one. 
of 32 patients). This is similar to this institution’s perie =- 
operative mortality rate for hepatic resection for non- 
cirrhotic hepatocellular carcinomas and metastatic. 
tumours’. P ag 
The overall median survival of 59 months for this se: 
is significantly longer than that in other rey 
studies"! This improved survival is likely to be the 
result of patient selection. Patients with major bile duct) 
involvement were excluded to ensure that patients with =~ 
hilar cholangiocarcinomas were not included in this study. 
Some series include these patients, which might account = 
for a worse survival rate®®?, The improved outcome in o 
the present series may be explained by the early stage 
distribution; approximately half of the patients presented) 
with stage II disease (node negative, no vascular invasion) 
and, in contrast to other reports**, no patients with stage. 
[Va disease in this cohort were resected. This early stage 
distribution most likely represents a combination of -> 
referral bias, as well as a selection bias by the surgeon. = 
In addition to stage, the presence of intrahepatic satel- 
lite lesions or vascular invasion predicted a worse out-— 
come in this study. Interestingly, there was a significant 
correlation between microscopic vascular invasion and the 
presence of intrahepatic satellite metastasis. This assos 
ciation has also been described by others and has been = 
suggested to be a factor contributing to the high incidence- 
of early intrahepatic and extrahepatic metastasis assos- 
ciated with PIC”. Yamamoto et al. reported that 60 per- 
cent of resected PICs had evidence of vascular involve- 
ment and, of these, 83 per cent had intrahepatic meta- 
Stasis; of the remaining lesions without vascular invasion, 
none had intrahepatic satellites. | 
The ability to obtain clear surgical margins also affected 
outcome. Six of the present patients had microscopically 
positive surgical margins, which translated into a worse 
median survival (9 months) compared with that of those. 
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with negative margins (63 months). Other series reported 
26-36 per cent margin positivity rates”'’, which also corre- 
lated with survival. This high rate of margin positivity may 
be explained by the fact that many patients present late, 
with large tumours often involving both lobes (eight of 32 
in this series). In addition, 13 of 32 tumours demonstrated 
multicentricity. In an attempt to perform a more en- 
compassing resection, many groups have reported hepatic 
transplantation for PIC. Results so far have been dis- 
appointing, and many centres now consider PIC a contra- 
indication for transplantation*”. 

The presence of hilar lymph node metastasis is asso- 
ciated with a worse survival. Only four patients had docu- 
mented positive lymph nodes, all of whom died from 
either postoperative complications (n=l) or recurrent 
tumour (1 = 3). The poor prognosis of patients with lymph 
node metastasis has been documented by others. Chou ef 
al.’ reported a 0 per cent 1-year survival of patients with 
positive lymph nodes resected for PIC (n= 11). This was 
significantly worse than that for those with negative lymph 
nodes (n=8), with a 3-year survival of 64 per cent. 
Pichlmayr ef al? also noted a worse survival for patients 
with node-positive disease who had a median survival of 
7-7 months compared with 21-2 months for patients with 
node-negative tumours. 

In summary, the results of surgical resection for PIC at 
a single tertiary care cancer centre are reported. PIC is 
usually associated with non-cirrhotic livers in the face of 
normal serum AFP and CEA levels. In selected patients, 
complete surgical resection can be performed safely and is 
associated with long-term survival. Stage, margin status, 
microvascular invasion and the presence of intrahepatic 
satellite lesions predict outcome. Data from other 
institutions provide discouraging results of hepatic trans- 
plantation for these patients, and the only curative option 
at the present time is complete surgical resection. 
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Background In adhesive small bowel obstruction, the early recognition of complications such as 
strangulation or volvulus is essential to choose between surgical or conservative initial treatment. 
The objective of this study was to determine prospectively the contribution of computed 


tomography (CT) to decision making in the mana 


Methods Patients with suspected adhesive small 


CT signs of volvulus or strangulation and/or cl 
surgery; other patients had conservative initial 


gement of these patients. 

bowel obstruction had CT at admission. Patients with 
inical signs of peritoneal irritation underwent urgent 
treatment. 


Results Fifty-four patients were evaluated. CT demonstrated signs of strangulation or volvulus in 19 
patients, including three with signs of peritoneal irritation. Within this group, urgent laparotomy 
was performed in 17 patients and confirmed the CT diagnosis in 16. Thirty-seven patients without 
clinical or CT signs of complications had initial conservative treatment: among them, seven of 12 
with a distal obstruction determined by CT required a delayed operation for persisting obstruction, 
compared with two of 25 patients with a proximal obstruction (P< 0-01). 

Conclusion CT is useful for the evaluation of adhesive small bowel obstruction, to detect accurately 
patients with complications who require urgent operation and to determine the location of the 
adhesion, which represents a significant prognostic factor for success of conservative treatment 





Conflicting opinions still exist about the choice between 
non-operative or surgical initial treatment for patients 
with adhesive small bowel obstruction (ASBO). This con- 
troversy is mainly related to the inability to differentiate 
accurately at an early stage strangulation from simple 
obstruction using conventional clinical criteria, plain 
abdominal radiography or laboratory data'*. While 
successful conservative treatment has been reported**", 
many authors recommend systematic early surgical 
exploration for all patients with ASBO to avoid excessive 
morbidity and mortality that may result from delayed 
operation!*”, 

Computed tomography (CT) has been advocated 
recently as a valuable procedure to evaluate ASBO. CT is 
able to diagnose the obstruction, its cause and location, 
and also to detect early signs of strangulation*", More- 
over, CT may demonstrate the presence of volvulus 
secondary to adhesions, a condition that often leads to 
intestinal ischaemia or infarction?"*, 

The aim of the present study was to evaluate pro- 
spectively the contribution of CT to decision making in 
the management of patients with ASBO, first to detect at 
early stages the patients with complications, strangulation 
or volvulus, who have to be operated on as an emergency, 
and second to identify factors that may predict the success 
or failure of conservative treatment in patients with 
simple obstruction. 
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Patients and methods 


From January 1995 to June 1997, all patients who presented with a 
clinical symptoms of intestinal obstruction were candidates ior.: 
inclusion in the study. Patients with an obstruction occurring in 


the month following an abdominal operation were ex 
Clinical evaluation consisted of physical examination, 
abdominal radiography and blood tests. As reported prev | 
the diagnosis of a strangulated occlusion was suggested € 2 










lye 
only by the presence of signs of peritoneal irritation. In contrast ~~ 
to partial obstruction, the diagnosis of complete obstruction was - 
made at admission in cases of total constipation and when gas. 
was absent in the colon on a plain abdominal radiograph. = 
All the patients had CT at admission, using a modern CT unit — 
(Somatom Plus 4A or C; Siemens Medical System, Erlangen, 7 
Germany); CT findings were interpreted independently from — n 
clinical data. On CT, the obstruction was demonstrated by the > 
presence of dilated small bowel proximal to a transition zone and > 
a collapsed distal small intestine or ascending colon. Thei; 
diagnosis of ASBO was retained when no cause of obstruction < 
could be identified at the level of the transition zone. The 
location of the obstruction, proximal or distal, was determined by 
the site of the transition zone. Based on the authors’ experience: 
and previous reports in the literature’, the CT signs evaluated” 
for the diagnosis of strangulation were: presence of ascites, 
presence of mesenteric congestion or intramesenteric fluid, wall 
thickening (bowel wall greater than 2mm) and reduced mural 
enhancement after intravenous injection of contrast. This last’ 
sign was demonstrated by asymmetric enhancement in similar yo 
distended adjacent loops, decreased in strangulated compared: 
with non-strangulated bowel (Fig. 7). CT suggested the diagnosis- 
of strangulation when reduced mural enhancement was 
demonstrated or when at least two of the other severity signs 
evaluated (ascites, mesenteric congestion, intramesenteric fluid. 
or wall thickening) were present. Volvulus was diagnosed on CT 
if one of two signs was present: the whirl sign", corresponding to 
a whirlpool arrangement of the mesentery around the point of 
bowel torsion, and the abnormal distribution of the intestine with 
a fixed radial disposition of dilated bowel loops converging 
toward the point of torsion’ (Fig. 2). 
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Fig. 1 Computed tomography after contrast injection, ina 
patient without signs of peritoneal irritation at admission, 
showed reduced mural enhancement (large arrow) in 
strangulated bowel loops compared with normal enhancement in 
similarly distended non-strangulated bowel (small arrow). Bowel 
ischaemia was confirmed at laparotomy and an intestinal 
resection of 180 cm was performed 





Fig. 2 Computed tomography at admission, in a patient without 
signs of peritoneal irritation, demonstrated a typical image of 
volvulus characterized by the presence of the whirl sign (arrow), 
consisting of a whirlpool arrangement of the mesentery around a 
central collapsed loop. Laparotomy confirmed the presence of a 
volvulus with secondary intestinal necrosis which required 
intestinal resection of 200 cm 


After initial clinical and CT evaluation, all patients with a 
diagnosis of ASBO were included in the study. Two groups of 
patients were identified: patients with a suspicion of complicated 
obstruction, including those with clinical signs of peritoneal irri- 
tation and/or those with CT signs of strangulation or volvulus, 
and patients with a suspicion of simple ASBO with no clinical or 
CT signs of complication. Patients with suspected complicated 
ASBO underwent urgent laparotomy and those with a suspected 
simple obstruction were initially treated conservatively, using 
nasogastric decompression and administration of intravenous 
fluids. For patients treated conservatively, delayed laparotomy 
was decided upon when clinical conditions deteriorated or did 
not improve within 72 h. The final diagnosis was made at the end 
of the evaluation. The diagnosis of complicated obstruction was 
always established at laparotomy, when macroscopic signs of 
intestinal ischaemia and/or a volvulus of the bowel of at least 
180° around the mesenteric vessels were observed. The diagnosis 
of simple ASBO was retained in patients relieved with non- 
operative therapy and in those whose operation did not reveal 
any ischaemic lesions or volvulus. 

For each patient, initial clinical and CT findings were corre- 
lated with the final diagnosis. The efficacies of clinical judgement 


and CT were evaluated considering simple occlusion as negative 
and complicated occlusion as positive. According to this, the 
number of true-positive (TP), false-positive (FP), true-negative 
(TN) and false-negative (FN) diagnoses was determined. From 
these values, the sensitivity and specificity of clinical data and CT 
signs in the detection of complicated occlusion were calculated. 
Sensitivity was defined as the percentage of patients with compli- 
cated obstruction correctly detected ((TP/TP + FN) X 100). 
Specificity was defined as the percentage of patients with simple 
obstruction correctly diagnosed ((TN/TN + FP) x 100). Statistical 
analysis was with Fisher’s exact test or Student's ¢ test. 


Results 
Patients 


Fifty-four patients were included in the study; there were 
30 men and 24 women, ranging in age from 25 to 85 
(mean 62)years. The previous laparotomy was for 
colorectal surgery in 16 cases, appendicectomy in ten, a 
gynaecological operation in nine, gastric surgery in seven 
and other procedure in 25, including biliary surgery, aortic 
replacement, urological operations, intestinal resection 
and kidney transplantation. Of the 54 patients evaluated, 
34 (63 per cent) presented with a complete occlusion at 
admission. 


Diagnosis 


Sixteen patients had complicated obstruction confirmed at 
laparotomy. Three of these patients presented signs of 
peritoneal irritation at admission (Table /). In these last 
three cases, the general condition of the patients allowed 
performance of abdominal CT before the operation. In all 
16 patients with a final diagnosis of complicated obstruc- 
tion, the CT findings suggested the presenee of compli- 
cations at admission (Table 1). In this group, 15 patients 
had CT signs of strangulation, associated with signs of 
volvulus in eight. Among these 15 patients, the CT diag- 
nosis of strangulation was made on the basis of reduced 
mural enhancement in seven and was related to the 
demonstration of at least two of the other signs of severity 
in the other eight patients. The three patiemts with peri- 
toneal signs showed mural enhancement on CT. One 
patient had CT signs of volvulus without associated signs 
of strangulation (Table 2). 

Thirty-eight patients had a final diagnosis of simple 
occlusion; none of them presented peritoneal signs 


Table 1 Comparative diagnostic value of clinical and computed 
tomographic signs for the diagnosis of complicated obstruction 





Complicated Simple 
obstruction obstruction Sensitivity Specificity 





(n = 16) (n = 38) (%) (%) 
Clinical diagnosis 3 0 19 100 
of complicated 
obstruction * 
CT diagnosis of 16 3 100 92 
complicated 
obstruction} 





*Clinical diagnosis of complicated obstruction was made in the 
presence of signs of peritoneal irritation; computed tomographic 
(CT) diagnosis of complicated obstruction was made in the 
presence of signs of strangulation (reduced mural enhancement or 
at least two of the following signs: ascites, mesenteric venous 
congestion, intramesenteric fluid or mural thickening) or of 
volvulus (whirl signs and/or radial distribution of the mesentery) 
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Table 2 Value of computed tomography signs for the diagnosis of complicated obstruction 








Specificity - 


Complicated obstruction Simple obstruction Sensitivity 
CT signs at admission (n= 16) (n = 38) (G%) (%) 
Reduced mural enhancement 7 0 44 100 
Ascites i 12 7 75 82 
Mesenteric congestion 10 5 62 87 
Mesenteric fluid — 10 0 v2 100 
Mural thickness | 4 5 25 86 
Whirl sign and/or radial distribution of the 9 | 56 97 

mesentery 


; i ae 


CT, computed tomography 


(Table 1). Of the three patients with CT findings that 
suggested complicated obstruction, one patient had CT 
signs of volvulus and was operated on as an emergency 
and two had CT signs of strangulation with the association 
of ascites and mesenteric venous congestion. Because of 
the good general condition of these last two patients and 
their immediate improvement after nasogastric aspiration, 
the surgeon judged that urgent operation was unnecessary 
and they received conservative initial treatment before the 
need for operation became clear. In seven patients with a 
final diagnosis of simple obstruction, isolated ascites was 
described on CT at admission. 


Clinical outcome 


All 16 patients with complicated obstruction were 
operated on. Intestinal resection for non-viability of the 
strangulated loop was performed in nine patients, includ- 
ing the three with clinical signs of peritoneal irritation, the 
remaining seven patients were treated with adhesiolysis 
only. Four complications were observed in this group 
including one case of respiratory insufficiency, one urinary 
infection, one wound infection and one case of septi- 
caemia. One patient with a final diagnosis of simple 
obstruction was operated on as an emergency on the basis 
of a CT diagnosis of volvulus, which was not demon- 
strated at laparotomy. This patient was treated by simple 
adhesiolysis. ` 

The remaining 37 patients with a simple obstruction 
were initially treated conservatively. Of these, 28 were 
relieved without operation, including the two patients with 
discrete CT signs of strangulation, and nine underwent 
delayed operation for persisting obstruction after a mean 
of 60 (range 24-120) h. In the group of nine patients who 
required delayed operation, intestinal resection for non- 
separable adhesions was performed in two and 
adhesiolysis in seven. Four complications were observed 
in patients with simple obstruction. One patient treated 
conservatively developed bacteraemia. Among the 
patients who underwent delayed operation, one with 
terminal hepatic failure died from multiple organ failure 
on the first day after a laparotomy performed 24 h after 
admission, one presented with a wound infection and one 
who had intestinal resection for non-separable adhesions 
developed secondary ischaemia of the distal bowel which 
required a second laparotomy for resection. 

There was a significant association between distal 
location of the obstruction demonstrated on CT per- 
formed at admission and the failure of conservative treat- 
ment (Table 3). In the same patients, plain abdominal 
radiography performed at admission suggested that the 
obstruction was proximal in five patients and distal im 


Table 3 Evaluation of predictive factors for outcome after 
conservative initial treatment 








Successful 

conservative Delayed 

treatment surgery 

(n = 28) (n= 9) P 7 
Mean(s.d.) duration 49(39) 59(45) nst o 


of symptoms before 
admission (h) 


Complete occlusion 16 3 nad l p 
Distal location* E 7 <00 


*The location of the occlusion was determined by computed 
tomography at admission. n.s., Not significant. TStudent’s £ testi 
Fisher's exact test | 
















four. In contrast to the location of the obstruction, the- 
duration of symptoms before admission and the presenc 
of partial or complete obstruction did not signif 
affect the outcome after initial conservative managem 
There was no correlation between previous operative pro- 
cedure and the evolution after conservative treatment. 


Discussion 


In cases of ASBO, the early distinction between simple — 
and complicated obstruction, including strangulation and 
volvulus, is essential to select safely the patients for whom. 
a trial of conservative treatment can be proposed ar 
those who require urgent surgical exploration. Conserv 
tive initial treatment may allow a reduction in the numb 
of unnecessary operations in patients with simple obstru 
tion; in contrast, urgent surgery could reduce the mor- 
bidity and probably the rate of intestinal resection in 
patients with complicated obstruction. a ee. 
As reported previously’, clinical judgement, depending 
on the presence of signs of peritoneal irritation, was not- 
reliable for early differentiation of simple and compli- 
cated obstruction in the present study. In contrast, on the 
basis of the criteria evaluated, CT was sensitive and 
specific for the detection of strangulation and volvulus, 
before the appearance of clinical symptoms. = 
Reduced mural enhancement was found to be a highly 
specific CT sign of strangulation but its sensitivity was less 
than 50 per cent. Similarly, intramesenteric fluid was a 
very specific but poorly sensitive sign in patients with 
strangulation; the validity of this particular sign, not pre- 
viously mentioned, must be evaluated further in larger 
series. Signs of severity such as ascites or mesenteric 
congestion were sensitive for the detection of complicated 
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obstruction but their isolated specificity remained limited. 
Ascites and mesenteric congestion were demonstrated in 
12 and ten respectively of the 16 patients with 
complicated obstruction but also in seven and five of the 
38 patients with simple obstruction. Similar observations 
concerning the presence of ascites in patients with simple 
obstruction have been described previously with the use of 
ultrasonography". If the presence of at least two of these 
severity signs, including ascites, mesenteric congestion, 
intramesenteric fluid or mural thickening, was required 
for the diagnosis of strangulation, their combined 
specificity exceeded 90 per cent. 

Independently of the signs of strangulation, volvulus 
was diagnosed on CT at admission in nearly 20 per cent 
of the patients evaluated and in nine of the 16 patients 
with complicated obstruction. The presence of a volvulus 
was confirmed at laparotomy in all cases but one. Among 
the patients with a volvulus proven at laparotomy, most 
had intestinal ischaemia of the twisted loop and four 
required a resection for non-viability. This observation, in 
agreement with previous reports’*'", emphasizes the major 
pathogenic role of volvulus in ASBO and underlines the 
need for early surgical treatment of this condition. 

Demonstration of the signs of strangulation or volvulus 
led to CT diagnosis of complicated obstruction with an 
overall sensitivity of 100 per cent and a specificity superior 
to 90 per cent. On this basis, CT has a major impact on 
the early management decision in the authors’ experience; 
in all the patients with complicated obstruction, CT find- 
ings prompted urgent laparotomy although this approach 
was suggested by signs of peritoneal irritation in only 
three of 16 patients. 

When CT signs of severity are isolated or limited, their 
exact significance has still to be defined. Moreover, CT 
signs of strangulation indicated by the association of 
ascites and mesenteric congestion were observed in some 
patients with a final diagnosis of simple obstruction. 
Despite initial conservative treatment, none of these 
patients developed complicated obstruction during follow- 
up. This could be related either to the non-specificity of 
these signs or to the reversibility of early ischaemic lesions 
if they are treated with nasogastric aspiration. 

In the management of ASBO, a second question of 
interest is to differentiate, in patients with a simple 
obstruction, those who will be relieved with conservative 
treatment from those who will require operation for 
persisting obstruction. Accurate location of the obstruc- 
tion on CT may represent a valuable predictive factor. 
Patients developing ASBO after appendicectomy or oper- 
ation on the ovary or tube more frequently require 
surgical treatment”. In these cases, the presence of band 
adhesions in the pelvis is likely to cause distal obstruction. 
In the present series, however, the occurrence of persist- 
ing obstruction after initial conservative treatment was not 
related to the type of previous surgery. 

In conclusion, these results suggest that CT could play a 
key role as a first diagnostic procedure in the manage- 
ment of patients with ASBO. In this condition, CT is able 
accurately to define three categories of patients and 
specifically direct management in each of these groups: 
first, patients with strangulation or volvulus that requires 
urgent surgical treatment; second, patients with a proxi- 
mal simple obstruction who most probably will be relieved 
with conservative treatment; and, finally, patients with a 
simple distal obstruction who will require operation for a 


persisting occlusion in more than 50 per cent of cases. For 
these last patients, the ideal treatment has still to be 
defined; it has been suggested that a semiurgent laparo- 
scopic division of adhesions may be a suitable form of 


19,20 


management” 
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Background Carotid endarterectomy (CEA) is a proven method of stroke prevention in patients with 


symptomatic and asymptomatic high-grade internal carotid artery stenosis. This study examined 


_ whether site of residence affects access to CEA in Scotland. 
Methods Scottish Morbidity Record hospital discharge data were collected by the Information and 
Statistics Division of the National Health Service in Scotland and analysed for the interval 1 





January 1989 to 31 December 1995. The number of CEAs performed in the hospitals of each of the 


15 regional Health Boards, and CEA rate per 100000 population resident in each Health Board 


region, were determined. 





Results In 1989, 65 CEAs were performed in the hospitals of five Health Boards and in 1995, 431 
CEAs were performed in nine Health Boards. In 1989, the CEA rate per 100.000 resident 





ern 


popu 


ation varied between 0 (four regions) and 4 (one region), with one region significantly 


different from Scotland as a whole (P<0-01). In 1995, the CEA rate varied between 0 (two 
regions) and 19 (one region), with two regions significantly different from Scotland as a whole 


(P<0-01). 


Conclusion Despite a sixfold increase in the number of CEAs being performed, and a rise in the 
number of centres performing CEA, there is increasing geographical inequality in the provision of 


CEA in Scotland. 





Two, large multicentre randomized controlled trials have 
indicated that, in patients with symptomatic internal 
carotid artery stenosis equal to or exceeding 70 per cent, 
carotid endarterectomy (CEA) in addition to best medical 
therapy is associated with a significant reduction in the 
rate of future stroke compared with best medical therapy 
alone’*. Although estimates vary widely, the Association 
of British Neurologists has assessed the incidence of 
symptomatic carotid artery stenosis to be 43 per 100000 
per year and have suggested that nine patients per 100 000 
per year might be candidates for CEA? The 
Asymptomatic Carotid Atherosclerosis Study (ACAS) has 
recently shown that CEA, in addition to best medical 
therapy, does significantly reduce stroke risk in patients 
with asymptomatic internal carotid artery stenosis equal to 
or exceeding 60 per cent*, the incidence of which is 
estimated to be 800 per 100000 per year’. These data 
have far reaching implications for the future allocation of 
resources and personnel to CEA. The aim of this study 
was to examine whether site of residence in Scotland 
affects patient access to CEA. 





Patients and methods 


The National Health Service (NHS) in Scotland comprises 15 
regional Health Boards (Fig. 7). The Information and Statistics 
Division (ISD) of the NHS in Scotland collects information on 
all hospital discharges through the Scottish Morbidity Record 1 
(SMR 1). The accuracy of SMR 1 clinical data for main 
operation is between 85 and 91 per cent, and for main diagnosis 
approximately 89 per cent®. With regard to CEA, the Quality 
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Assessment and Accreditation Unit of the ISD compared SMR i 
data and surgeons’ own audit data in 33 hospitals thro ut + 
Scotland, and discovered 100 per cent concordance. Between Loo 
January 1989 and 31 December 1995 (the last year for which 
complete data are available), the following were obtained. fe 
each of the 15 regional Health Boards: the number of individua: 
resident in each region who were discharged from hospital wit 
a diagnosis of stroke of any aetiology (International 
Classification of Diseases, ninth revision (ICD-9) codes 430-434 
436, 437); the number of individuals resident in each region wh Le 
were discharged from hospital with a diagnosis of transient > 
ischaemic attack (TIA) (ICD-9 code 435}; the number of 
individuals resident in each region who died, both in hos ! 
out of hospital, as a consequence of stroke (all cause 
number of CEAs performed in NHS hospitals in Scotlar 
(Office of Population Census and Surveys (OPCS4) codes 129.4 
129.5); and the number of CEAs performed on the residents a 
each region. Population estimates from the Registrar General fo 
Scotland were used to calculate the following for each Healt 
Board area: stroke (all causes) incidence and stroke mortality) 
rate per 100000 resident population; TIA incidence per 100000. 
resident population; and the CEA rate per 100000 resident. 
population. veh 
The Bonferroni method was used to make comparison: 
between rates in individual Health Boards and Scotland as | 
whole; a probability value of less than 0-01 was regarded as > 
statistically significant (99 per cent confidence interval, adjusting ` 
for the number of tests). The Mann-Whitney U test was used to. | 
compare population demographics; P<005 was regarded as > 
statistically significant (95 per cent confidence interval). a 

































Results 


A significantly greater proportion of the population of 14- i 
of the 15 Health Boards was aged 45-64 years in 1995 > 
(median 24 (range 21-25) per cent) compared with 1989 
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(median 22 (range 19-24) per cent) (P < 0-01). There was, 
however, no significant difference in the proportion who 
were aged 65 years or older (median 16 (range 13-19) per 
cent) in 1995 versus median 15 (range 13-28) per cent in 
1989; P = 0-65). 

During the 7-year study interval, the annual incidence 
of hospitalized stroke (all causes), death from stroke and 
hospitalized TIA varied considerably between Health 
Boards (Figs 2-4) and bore no relationship to the number 
of CEAs performed (Fig. 5). In 1989, the CEA rate per 
100 000 resident population ranged between zero in four 
regions (Highland, Orkney, Shetland and Western Isles) 
and 4-1 in Tayside, where the rate was significantly higher 
than in any other region (P< 0-01). In 1995, the CEA rate 
ranged from zero in two regions (Orkney and Shetland) 
to 19-0 in Tayside. The operation rates in Ayrshire and 
Arran (167) and Tayside (19-0) were significantly higher 
than in the other regions (P< 0-01) (Fig. 5). The CEA 
rate in Scotland per 100000 resident population was 1-3 
in 1989 and 8-4 in 1995. 

A total of 1731 CEAs were performed between 1989 
and 1995. The median age of patients was 63 (range 
36-89) years. In 1989, 65 operations were performed in 
five of 15 Health Board regions whereas in 1995, 43] 
procedures were performed in nine Health Boards. 
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Fig. 1 Population (in thousands at 30 June 1995) and area 
boundaries (------ } of the 15 regional Health Boards in the 
National Health Service in Scotland 


Seventy-eight per cent of CEAs (1355) were performed in 
three Health Board areas (Greater Glasgow, Lothian and 
Tayside). Two centres collaborated in CEA trials. In 
Lothian, CEA was performed in nine of 17 patients 
randomized in the Carotid and Vertebral Artery 
Transluminal Angioplasty Study (CAVATAS) and six of 
12 randomized in the Asymptomatic Carotid Surgery Trial 
(ACST). In Tayside, CEA was performed in 14 of 27 
patients randomized in the ACST. 


Discussion 


There has been a sixfold increase in the number of CEAs 
performed in Scotland between 1989 and 1995, most of 
which has occurred since publication of the two large 
multicentre randomized controlled trials. The CEA rate in 
Scotland in 1995 was over two and a half times that for 
the rest of the UK in 1993 (8-5 versus 3-3 per 100000)’, 
but less than one-quarter of that in the USA in 1993 (36 
per 100000)*. Although it would appear that the CEA 
rate in Scotland is approaching the level suggested by the 
Association of British Neurologists’, there are wide 
variations in the number of residents in each Health 
Board region undergoing CEA. 

In the present study, no information was available on 
the indication for surgery, although a guideline produced 
by the Scottish Vascular Audit Group, of which all 
Scottish vascular surgeons are members, recommends 
CEA for symptomatic disease only with stenosis greater 
than 70 per cent, and for asymptomatic disease only 
within the context of a clinical trial. Data regarding CEA 
performed in non-NHS hospitals were not available, but 
are likely to include a small number of patients. 

Despite an overall increase in the number of CEAs 
performed, and an increase in the number of centres 
undertaking carotid surgery, there is increasing geo- 
graphical inequality in the provision of CEA. Such 
variation in CEA provision has been observed in the 
USA’. 

Can the differences in CEA provision be explained by 
differences in stroke and TIA rates between Health 
Boards? As only a proportion of strokes are due to 
carotid artery stenosis, and CEA is aimed at preventing 
and not treating stroke, this question could only be 
answered definitively by examining Health Board 
differences in the incidence of carotid territory TIA. 
Unfortunately, the true incidence of TIA is not known as 
many patients do not report symptoms, and only a 
proportion of those who attend their general practitioner 
are referred to hospital". 

In the present study, there is no suggestion that the 
utilization of CEA as a means of stroke prevention is 
related to the incidence of hospitalized stroke, death from 
stroke or hospitalized TIA in any particular region, or to 
differences in patient demography. It is likely that the 
differences between Health Boards are due to variations 
in referral practice. Whether it is general practitioners 
who do not refer a patient to a hospital specialist, or non- 
surgical specialists who fail to refer patients from regions 
where a vascular surgeon who performs CEA is not 
available, remains unknown. The present study clearly 
indicates that, even in Scotland where the overall CEA 
rate is the highest in the UK, patients in certain regions 
may have significantly reduced access to CEA. 
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Fig. 2 Annual incidence of hospitalized stroke. Number of individuals discharged from hospital with a diagnosis of stroke (ICD-9 codes 
430-434, 436, 437) per 100 000 population by Health Board of residence for 1989 (O) and 1995 (Ml). AC, Argyll and Clyde; AA, 
Ayrshire and Arran; B, Borders; DG, Dumfries and Galloway; F, Fife; FV, Forth Valley; G, Grampian; GG, Greater Glasgow; H, 
Highland; La, Lanarkshire; Lo, Lothian; O, Orkney; S, Shetland; T, Tayside; WI, Western Isles 
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Fig. 3 Annual stroke mortality rate. Number of individuals who died in and out of hospital from stroke per 100 000 population by Health 
Board of residence for 1989 (CJ) and 1995 (W). AC, Argyll and Clyde; AA, Ayrshire and Arran; B, Borders; DG, Dumfries and 
Galloway; F, Fife; FV, Forth Valley; G, Grampian; GG, Greater Glasgow; H, Highland; La, Lanarkshire; Lo, Lothian; O, Orkney; S, 
Shetland; T, Tayside; WI, Western Isles 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 1075-1079 


1078 D.J. ADAM, M. BAIN, E. SHANKS and A. W. BRADBURY 






























































70+ 
60 | 
50 + 
s | 
T 
5 40+ M 
> | | | | 
ie) | 
op | | | nee | | 
° 30+] | | | = 
O | | | | | | 
a | | | pii 1 | | — 
| | | | | 
20 | | | | 
| | | | | | | 
| | | | | | | | 
10 -| | | i 
| | |] 
i 1a en gi 
o LU | L | ES) [| || _| im | 
AC AA DG F FV G GG H La Lo 


Health Board of residence 


Fig. 4 Annual incidence of hospitalized transient ischaemic attack (TIA). The number of individuals discharged from hospital with a 
diagnosis of TIA (ICD-9 code 435) per 100 000 population by Health Board of residence for 1989 (O0) and 1995 (W). AC, Argyll and 
Clyde; AA, Ayrshire and Arran; B, Borders; DG, Dumfries and Galloway; F, Fife; FV, Forth Valley; G, Grampian; GG, Greater 
Glasgow; H, Highland; La, Lanarkshire; Lo, Lothian; O, Orkney; S, Shetland; T, Tayside; WI, Western Isles 
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Fig. 5 Carotid endarterectomy (CEA) rate per 100 000 population by Health Board area of residence for 1989 (O) and 1995 (W). AC, 
Argyll and Clyde; AA, Ayrshire and Arran; B, Borders; DG, Dumfries and Galloway; F, Fife; FV, Forth Valley; G, Grampian; GG, 
Greater Glasgow; H, Highland; La, Lanarkshire; Lo, Lothian; O, Orkney; S, Shetland; T, Tayside; WI, Western Isles 
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Background 1-Arginine-depleted environments accompanying ischaemia—reperfusion enhance 
superoxide production, leading to the for mation of reactive oxygen species and a concomitant 
reduction in basal nitric oxide levels. The bioflavonoid quercetin may prevent these undesirable 


effects by scavenging superoxide. 


Methods Untreated rabbits were compared with those infused with quercetin (5 mg/kg for 2 min) 
during hindlimb ischaemia (2:5 h) and reperfusion (2 h). In both groups, mitric oxide concentration 
was measured (porphyrinic microsensor) in the femoral artery wall. Microvasculature changes 
(morphometry) and superoxide concentration (chemiluminescence) were measured intermittently 


in biopsies. 


Results Approximately 6 min into the period of ischaemia a rapid increase in nitric oxide level from a 
mean(s.e.m.) basal level of 50(20) to 450(30) nmol/l was cbserved. In untreated animals, nitric 
oxide concentration dropped to an undetectable level (less than 1 nmol/l) curing reperfusion. In 
quereetin-treated animals, the decrease in nitric oxide concentration was slower, such that 
substantial amounts (60(20) nmol/l) accumulated during reperfusion. In biopsies after ischaemia- 
reperfusion maximal calcium ionophore A23187- stimulated nitric oxide concentration increased 
(25-30 per cent) in the presence of quercetin, while the superoxide concentration decreased. 

Conclusion Quercetin treatment mollified ischaemia—reperfusion injury to skeletal muscle by 
scavenging destructive superoxide and enhancing the cytoprotective nitric oxide concentration. 


S mrd d wiare benoit Ratna be rA Aaaa mayan Aman an AAA AAAA AAAA AAA A 


Increased production of reactive oxygen species during 
ischaemia—reperfusion injury leads to a one and 
depletion of endogenous scavenging antioxidants’. The 
consequences of such injury, frequently observed in 
surgical patients, are local and remote tissue destruction, 
and sometimes the death of the patient’. 

Acting on encouraging epidemiological studies’ suggest- 
ing a possible protective role of moderate alcohol intake 
(in particular red wine) on the incidence of coronary 
heart disease (‘the French paradox’), Fitzpatrick et al” 


recently investigated the effects of various components of 


grapes on rat aortic rings. Among the major components 
of red grape skin, they found that quercetin (a low 
molecular weight bioflavonoid) relaxed rat aortic rings 
(precontracted with phenylephrine) while it significantly 
increased the intracellular concentration of guanosine 3’, 

5'-cyclic monophosphate, the product of nitric oxide- 
agonized enzyme. These quercetin-induced effects were 
obliterated by denuding the constitutive nitric oxide 
synthase (cNOS)-studded endothelium, or by incubation 
with inhibitors of cNOS. Therefore, it was suspected that 
quercetin might interact with endothelial cNOS, or its 
products. 

Under normal conditions in mammalian tissue, CNOS 
receives and stores enough electrons from reduced nico- 
tinamide adenine dinucleotide phosphate (NADPH) to 
transform its substrates oxygen and -arginine into its 
Presented in abstract form to Eurosurgery 96 in Rome, Haly, 
October 1996 and published as Br J Surg 1996; 83(Suppl 2): 150 
Paper accepted 23 January 1998 
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products c-citrulline, nitric oxide and water’. Under 
abnormal conditions, in L-arginine or (6R)-5,6,7,8-tetra- 
hydrobiopterin (H,B)-depleted environments, it has been 
demonstrated in vitro that at least one CNOS isoform can 
still receive electrons from NADPH and, when activated, 
donate them to its substrate oxygen alone, resulting in the 
formation of superoxide’. Living mammals, freshly excised 
tissue, Or even tissue cultures naturally contain a large 
concentration of superoxide dismutase (SOD; 5-10 pmol/l) 
that rapidly converts superoxide into hydrogen peroxide’, 

and a similarly large concentration of “catalase that 
converts hydrogen peroxide into water and oxygen at a 
more moderate rate. Nitric oxide and hydrogen peroxide 
are potent vasodilators”, and superoxide is a potent 
vasoconstrictor’. However, the product of the rapid 
(k = 6-7 X 10” litres per mol per s)? reaction of nitric oxide 
with superoxide, peroxynitrite, is a relatively impotent 
vasodilator”. 

Since the amount of SOD in tissue cannot effectively 
prevent the non-enzymatic reaction of nitric oxide with 
superoxide as long as basal concentrations of nitric oxide 
are maintained, at least two major strategies may possibly 
prevent excess superoxide production and subsequent 
ischaemia~reperfusion injury. The first is based on treat- 
ment with H,B, L-arginine or their analogues, thus pre- 
venting L-arginine- and H,B-deficient conditions so cNOS 
will not produce excessive superoxide’. The second is 
based on scavenging superoxide already produced by 
cNOS and other potential sources of superoxide by using 
SOD and other free radical scavengers’. This paper des- 
cribes the use of the second strategy, and tested the 
hypothesis that pretreatment with quercetin would mollify 
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ischaemia—reperfusion injury by affecting the superoxide 
and nitric oxide production. In these experiments 
continuous in vivo measurement of nitric oxide production 
was correlated with intermittent measurement of super- 
oxide production. Microvasculature changes (microvessel 
cross-sectional area alterations) were measured morpho- 
metrically as an indicator of ischaemia—reperfusion injury. 


Materials and methods 
Animal preparation for in vivo studies 


The in vivo studies were performed on adult male New Zealand 
white rabbits (Charles River, Sulzfeld, Germany) according to 
the ‘Guiding Principles in the Care and Use of Animals’. The 
rabbits had free access to food (Altromin 2120 standard diet 
pellets; Marek, Vienna, Austria) and water. 

Rabbits anaesthetized using a mixture of ketamine hydro- 
chloride 15 mg/kg and xylazine hydrochloride 1:5 mg/kg were 
intubated and ventilated with nitrous oxide-oxygen and 
isoflurane (concentration 1-2 vol per cent). Ventilator 
parameters were adjusted according to blood gas values to 
achieve the normal range of partial pressures of oxygen and 
carbon dioxide, and pH and oxygen saturation in arterial blood 
samples obtained from the carotid artery. Blood arterial pressure 
was monitored in the carotid artery (physiological pressure 
transducer; Berg, Kirchseeon/Eglharting, Germany). Blood flow 
was measured with the Transonic System (Model T 106, Ithaca, 
USA). 7 

Bilateral hindlimb ischaemia was achieved according to an 
established technique’. Blood flow occlusion as well as reper- 
fusion were confirmed with a blood perfusion monitor (Laserflo 
BPM2; Vasamedics, St Paul, Minnesota, USA). The hindlimb 
ischaemia time was 2-5 h followed by 2 h of reperfusion. Animals 
(n= 7) were treated by intravenous infusion into the auricular 
vein of a water-soluble form of quercetin (5 mg/kg over 2 min). 
ischaemia was started 40min after quercetin infusion. The 
animals subjected to ischaemia—reperfusion but without 
quercetin treatment received a placebo infusion of 0-9 per cent 
saline and served as controls (n = 7). 


Preparation of nitric oxide sensors for in vitro and in vivo 
measurements 


Preparation of the catheter-protected porphyrinic sensor” was 
slightly different from that previously described’. Specifically, 
the needle shaft was truncated 3 mm shorter, instead of 0-5 mm 
longer, than its protective catheter. Using a 24-G placement 
oe (clad with its catheter with two 50-um ventilation holes 

ar the tip), femoral artery smooth muscle tissue was pierced, 
then the needle was advanced to the desired place in the vessel 
wall. The position of the catheter was secured, and the 
placement needle was removed and replaced by a 24-G porphy- 
rinic nitric oxide sensor. 

For positioning the flexible active tip of the porphyrinic sensor 
on a microvessel, a lower limb of a rabbit was positioned under 
a dissecting microscope. Surgical microdissection was performed 
until a microvessel (mean(s.e.m.)} (50) um) was visualized. Then, 
a porphyrinic sensor was lowered with the help of a stereotactic 
micromanipulator until the surface of the observed blood vessel 
was reached. A platinum wire counterelectrode and a reference 
silver/silver chloride electrode were placed in contact with 
adjacent tissue. - 

Differential pulse voltammetry (DPV) or chronoamperometry 
was performed using a PAR model 273 voltammetric analyser 
(potentiostat plus waveform generator; EGG Princeton Applied 
Research, Oak. Ridge, USA) interfaced with an IBM 80 486 
computer (Gateway, North Sioux City, USA) with data acqui- 
sition and control software. DPV was used to measure the basal 
nitric oxide concentration. C hronoamperometry was used for fast 
(resolution time 0-1-1 ms) and continuous measurement of the 
changes in nitric oxide concentration from basal level with time. 
Linear calibration curves were constructed for each sensor from 






2x 10°? to 2X 10°* mol per litre nitric oxide, before and after — 
measurements, with aliquots of saturated nitric oxide prepared as 
described previously”. | 


Indirect and direct superoxide measurement 


To determine the superoxide concentration in freshly excised 
tissue indirectly nitric oxide release was stimulated with. a 
calcium ionophore (A23187, 10 wmol/l), and the nitric oxide con- 
centration was measured in the presence and absence of SOD 
100 units ml as described above. The difference in concentrations 
was assumed to be equal to the superoxide concentration. : 
To confirm the indirect method, the superoxide concentration = 
was determined directly by a chemiluminescence method in fresh 
biopsies. Superoxide produced chemiluminescence of lucigenin =; 
(bis-N-methylacridinium nitrate; Aldrich Chemical Company, -` 
Milwaukee, Wisconsin, USA), which was detected with a 
scintillation counter (Beckman 6000LS, with a single photon 
monitor; Beckman, Fullerton, USA). Each tissue sample: 
(8-15 mg) was placed in 2ml Hanks’ Balanced Salt Sob 
(HBSS; Sigma Chemical Company, St Louis, Missouri, USA) 
adjusted to pH 7-4 at 25°C, then enough lucigenin was added. to 
give a concentration of 0:25 mmol/l. Basal superoxide 
concentration produced by the tissue was measured after a 2-1 
incubation in HBSS. The sum of the superoxide produced by the 
L-arginine- or H,B-depleted cNOS and other sources o 
(stimulated) was measured in a similar manner, except the 2-min= _ 
incubation period was followed by injection of 20 ul of A23187 
| mmol/l (a receptor-independent cNOS agonist). Photon counts- 
were calibrated by constructing standard curves of superoxide — 
concentration generated stoichiometrically by treating xanthine = > 
with xanthine oxidase. | 

















Morphological investigations 







Adductor magnus muscle tissue samples were removed from the.’ 
hindlimb before the onset of ischaemia, at the end of ischaemia — 
and 2h after reperfusion. Tissue samples were immediately 
immersed for quick freezing at —70°Ċ in a 2-methylbutane 
solution (Uvasol; Merck, Darmstadt, Germany) for 2 min, The. . 
samples were stored at — 80°C until they were sectioned. Trans- 
verse cryosections of 10ym_ thickness (Kryostat 1720; Leitz, . 
Germany) were stained for  actomyosin adenosine = — 
5’-triphosphatase (ATPase) activity at pH 43 and were examined: 
by light microscopy (Axiomat; Zeiss, Oberkochen, Germany). _ 
Capillaries were measured with a pen linked to a personal 
computer using a semiautomatic image-analysing system- 
(LUCIA M; Nikon Laboratory Imaging, Prague, Czech 
Republic) at a 1000-fold magnification. Fifty microvessels per 
random field were measured in each section, and the microvessel 
cross-sectional area was determined. After completion of the 
experimental investigation, the animals were killed by i 
intravenous administration of an overdose of potassium chlorides = = 






Statistical analysis 


Data are expressed as mean(s.e.m.). Statistical analysis was by 
unpaired Student's f test or by analysis of variance followed by 
Schette’s test. Means were considered statistically different at 
P< 005. 


Results 


A typical chronoamperometry curve (current abuei. as 
nitric oxide concentration versus time) was obtained from 
in situ measurement of nitric oxide in a freshly excised 
rabbit aorta (Fig. Ja). Immediately after administration of 
a receptor-independent cNOS stimulator, A23187 
10 umol/l, an initial rapid increase in nitric oxide concen- 
tration was observed. The peak concentration of nitric 
oxide was 310(30) nmol/l. This peak concentration in- 
creased to 420(35) nmol/l after A23187 stimulation of 
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nitric oxide im the presence of quercetin 4umol/. A 
similar increase in nitric oxide concentration was observed 
in the presence of SOD 100 units/ml (Fig. 7b); nitric oxide 
peak concentration increased from  300(30) to 
405(20) nmol/.. 

lt was hypothesized that quercetin is a rapid scavenger 
of superoxide like SOD and either compound was used in 
the indirect estimation of superoxide production at the 
time of nitric oxide release. Nitric oxide concentration 
enhancement (by rapid superoxide scavenging by quer- 
cetin) increased as the concentration of quercetin 
increased up to 30 umol/ (Fig. 2). At quercetin concen- 
trations higher than 30 zmol/l a rapid decline in the bene- 
ficial effect on production of nitric oxide was observed. 
That quercetin was scavenging superoxide was sub- 
stantiated by the use of a chemiluminescence method to 
make direct in vitro measurements of superoxide concen- 


tration in freshly excised aorta. The basal concentration of 


superoxide in the tissue (before A23187 stimulation a 
cNOS) was 12(3) nmol per litre per mg tissue (7 da 
decreased to 6(1) nmol per litre per mg tissue in ke 
presence of quercetin (Fig. 3). After A23187 stimulation, 
superoxide concentration increased to 27(3) nmol per litre 
per mg tissue in the absence of quercetin. However, in the 
presence of quercetin 10 ei the superoxide concen- 
tration decreased to 7(1) nmol per litre per mg. This is 
significantly lower than in the absence of quercetin (n =7 
P<0-005) (Fig. 3). 


250 nmol/l 





250 nmol/l 





Fig. 1 /m vitro measurement of nitric oxide concentration from 





rabbit aorta a in the absence (~~~~—) and presence ( ) of 
quercetin 4 mol/l and b in the absence (-~~~— ) and presence 
( ) of used dismutase 100 units/ml. A calcium 





ionophore (A23187, 10 umol/l) was used to stimulate nitric oxide 
release 


A typical chronoamperometry curve was obtained from 
the in vivo measurement of nitric oxide concentration with 
the sensor placed in the wall of the femoral artery. 
Administration of quercetin (5 mg/kg over 2 min), without 
subsequent femoral artery clamping, caused an increase in 
nitric oxide concentration to 110(20) nmol/l (n = 7) above 
its basal level (Fig. 4). The increase in nitric oxide concen- 
tration was accompanied by a decrease in blood pressure 
of 20 mmHg (Fig. 4). 

A nitric oxide sensor placed in the wall of the femoral 
artery in vivo showed an increase in nitric oxide pro- 
duction shortly (340(30)s) after the femoral artery was 
clamped (Fig. 5a). The concentration of nitric oxide 
reached a peak (450(30) nmol/l) and after that dramati- 
cally decreased with time (40 min) below its original basal 
concentration (50(20) nmol/l). Treatment with quercetin 
was quickly followed by an increase in nitric oxide 
concentration with a simultaneous decrease in blood pres- 
sure (fig. 5b). After the femoral artery was clamped an 
initial burst of nitric oxide production (maximum 
440(30) nmol/l) was observed, which later decreased 
gradually approximately to its basal level. During reper- 


100 


A nitric oxide (nmol/i) 





7 10 100 
Quercetin (pmol/l) 


Fig. 2 Mean(s.e.m.) difference in nitric oxide concentrations 


measured in the presence and absence of quercetin (A nitric 
oxide), es a function of quercetin concentration 


Superoxide (nmol/l/mq) 
mn 





0 
Basal level A23187 
Fig. 3 Concentration of superoxide in aorta in the absence (£) 
and presence (W) of quercetin 10 pmol/l. Superoxide 
concentration was measured before (basal level) and after (total 
level) stimulation with a calcium ionophore (A23187, 10 umol/l) 
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Fig. 5 In vive measurement of nitric oxide release in the wall of the femoral artery during ischaemia and repertuson (rabbit limb) a 
without quercetin and b with quercetin (5 mg/kg over 2 min). Time course marks 1, infusion of quercetin; 2, beginning of ischaemia;: 3, 
beginning of reper fusion ee 
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fusion, the nitric oxide concentration remained constant, 
and flow increased above its preischaemic level without a 
change in pressure. 


Morphological changes 


No significant changes in the size of microvessels in 
skeletal muscles of untreated animals ee observed 
during the ischaemia period. However, 2h after reper- 
fusion, significant microvessel constriction was docu- 
mented: the microvessel cross-sectional area decreased 
from 19-15(0-76)um"° at the end of ischaemia to 
12-64(1-15) unr after 2 h of reperfusion (P< 0-005). In the 
muscles of quercetin-treated animals, no significant 
change in microvessel size was observed either at the end 
of ischaemia or 2 h after reperfusion. 


Discussion 


The model underlying these studies is that in the L- 
arginine-deficient environment accompanying ischaemia 
cNOS may initiate high production of superoxide and lead 
to rapid scavenging of nitric oxide to form peroxynitrite". 
Although peroxynitrite is relatively stable, when proto- 
Hae (pK, =6°8), the rapidly formed peroxynitrous acid 
(tz less than 1s) rearranges to form the relatively harm- 
less hydrogen cation and nitrate anion”. However, any 
process that increases the local nitric oxide or superoxide 
concentration may cause the local peroxynitrous acid 
concentration to become sufficient enough to assure its 
efficient transport to reactive sites as far as several cell 
diameters away“. In the vicinity of certain reactive 
centres, peroxynitrous acid may undergo homolytic 
cleavage to hydroxyl free radical and nitrogen dioxide free 
radical, or heterolytic cleavage to nitronium cation and 
hydroxide anion”. Three of these cleavage products 
(hydroxyl free radical, nitrogen dioxide free radical and 
nitronium cation) are among the most reactive and 
damaging species in biological systems, and may initiate a 
cascade of events leading to severe ischaemia—reperfusion 
damage”. 

As evident from the data obtained, quercetin may 
increase total nitric oxide concentration by scavenging 
superoxide. At the maximum effective concentration of 
30 umol, quercetin appears to be a more potent 
scavenger of superoxide than SOD 100 units/ml (approxi- 
mately the normal physiological concentration of SOD)*. 
The apparently larger amount of superoxide scavenged by 
quercetin displayed in Fig. Ja is most likely the result of 
prolonged nitric oxide production by endothelial cNOS. 
Quercetin certainly scavenges superoxide”, but it is also 
known as a protein kinase C inhibitor“. Endothelial 
cNOS is normally turned off by phosphorylation of one of 
its serine residues by a phosphate group provided by 
protein kinase C a minute or so after the endothelial 
cNOS is turned on”. It is suggested that quercetin is not 
only a good scavenger of superoxide but that it also 
prolongs the endothelial cNOS burst by inhibiting protein 
kinase C, the enzyme that provides the negative switch. 

Furthermore, high concentrations of quercetin have 
been reported to inhibit the nitric oxide generating 
activity of endothelial cNOS (IC. = 220 mol/l)’. It is 
evident from Fig. 3 that quercetin also effectively inhibits 
the superoxide. generating activity (FCs, = 100 wmol/). 
However, the exact cause(s) may be difficult to ascertain, 
since plant phenols display a multiplicity of other bio- 
chemical actions, such as inhibition of the sacroplasmic 


reticulum calcium ATPase in skeletal muscle, stimulation 
of cardiac sacroplasmic recticulum calcium ATPase, and 
inhibition of the sodium—potassium ATPase and phospho- 
diesterase, which complicate interpretation of the effects 
at the cell or tissue level”. 

B-dihydroxy flavones like quercetin produce hydrogen 
peroxide after scavenging superoxide”. In vive, this is 
usually not a problem because there is sufficient catalase 
present to rapidly convert the hydrogen peroxide into 
water and oxygen“. However, the ubiquitous presence of 
free ferrous ion accompanying in vitro studies will rapidly 
convert hydrogen peroxide into hydroxyl free radical 
(Fenton reaction), the most destructive species in 
biological systems”. At least one in vitro study” reports 
that quercetin accelerates the production of hydroxyl free 
radicals in the presence of ferrous ion (most probably 
quercetin rapidly transforms the existing superoxide into 
hydrogen peroxide, then the Fenton reaction works 
rapidly). /n vive systems are protected from this disastrous 
reaction by the iron transporter, ferritin, which quickly 
scavenges any free ferrous ion. 

In general, direct, but intermittent, chemiluminescent 
measurements of superoxide in freshly excised tissue 
during the course of ischaemia—reperfusion provide 
strong indications that superoxide can be produced in 
relatively high concentrations during ischaemia—reper- 
fusion. Furthermore, this superoxide production is 
inversely related to nitric oxide accumulation continuously 
measured by the nitric oxide sensor. A dramatic decrease 
in nitric oxide concentration was observed during reper- 
fusion when production of superoxide was the highest. 
Paralleling this low nitric oxide concentration during 
reperfusion, a significant decrease in the diameter of 
microvessels was observed". 

Treatment with quercetin before ischaemia—reperfusion 
prevented significant accumulation of superoxide and 
helped to maintain the concentration of nitric oxide at its 
basal level during reperfusion. The physiological level of 
nitric oxide prevented microvessel constriction in reper- 
fused muscle. 

In conclusion, the present study demonstrates that 
quercetin may be useful in protecting skeletal muscle 
from ischaemia—reperfusion injury. Nitric oxide deficiency 
due to its consumption by superoxide produced at a high 
concentration during ischaemia-reperfusion plays an 
important role m the pathophysiology of ischaemia- 
reperfusion injury. Quercetin treatment prevents excessive 
accumulation of superoxide and preserves nitric oxide 
concentration at a level sufficient to maintain vaso- 
relaxation in the surrounding smooth muscles, while in- 
hibiting platelet aggregation and adhesion within the 
lumen. 
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Background CD44 is an adhesion molecule expressed by neutrophils and lymphocytes which is 
involved in cell-cell and cell—matrix binding. In this study, the effect of ischaemia—reperfusion 
injury on CD44 messenger RNA (mRNA) and cell surface immunohistochemical expression of 


CD44 in the rat small intestine was evaluated. 


Methods Wistar rats (n = 16) were randomized to either serve as controls (sham surgery) or to be 
subjected to a standardized ischaemia—repertfusion injury (suprarenal aorta occluded for 1 h 
followed by 1 h of reperfusion). Standardized segments of jejunum were harvested after ischaemia- 
reperfusion injury (ischaemic and reperfused samples) to measure the mucosal protein and DNA 
content, mRNA expression of CD44 and the immunohistochemical expression of CD44. 


Results Reperfusion significantly damaged the jejunal mucosa, e 


.g. mucosa! protein content was lower 


after A aa compared with that in the control group (z = ~ 2:31, P = 0-02) and the ischaemic 


samples 


~ 2:52, P= 0-01). The expression of cell surface CD44 protein was also significantly 


decre< ased after ischaemic injury (z = — 1-99, P = 0-04); this coincided with a decrease in the amount 
of cytoplasmic CD44 mRNA within isolated enterocytes (z = ~ 2-31, P= 0-02). 

Conclusion Ischaemia—reperfusion injury decreases the expression of CD44 within the jejunal 
mucosa. This may contribute to the failure of the gut barrier after such injury. 
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The migration, accumulation and activation of poly- 
morphonuclear neutrophils (PMNs) is a key event in 
ischaemia—reperfusion injury’-. CD44 is a transmembrane 
glycoprotein expressed by neutrophils and lymphocytes 
which is involved in cell-cell and cell-matrix binding. 
Hence CD44 may play a key role in events such as PMN 
migration, lymphocyte homing and cancer metastasis*°. In 
this study, the effect of ischaemia—reperfusion injury on 
CD44 syst RNA (mRNA) and immunohisto- 
chemical expression of CD44 in the rat small intestine was 
evaluated. 


Patients and methods 


Sixteen male Wistar rats (300-350 g) were allowed 1 week to 
acclimatize before surgery. The rats were exposed to a daily 12-h 
light-dark cycle, and fed water and rat chow (Milne 
Stockfeeders, Perth, Australia) ad libitum. This study was 
approved by the Royal Perth Haspital Animal Ethics Committee. 


Surgical procedures 


The rats were anaesthetized by an intraperitoneal injection of 
pentobarbitone sodium S50 mg per kg body-weight. They were 
then placed on a heating pad and a midline incision was made in 
the abdomen. The animals were randomized to either serve as 
controls (sham surgery) or to be subjected to a standardized 
ischaemia—reperfusion injury (suprarenal aorta occluded for 1h 
followed by | h of reperfusion). Standardized circumferential and 
full-thickness biopsies were taken from the proximal jejunum of 
animals in the control group. The suprarenal aortas of the re- 
maining animals were occluded with a vascular clamp before 
closure of the abdomen. After 1 h, the abdomens were reopened 
and standardized circumferential and full-thickness biopsies were 
taken from the proximal jejunum (ischaemic samples). The 
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vascular clamps were then removed from the aorta and the 
abdomens were closed. After 1 h of reperfusion, the abdomens 
were reopened and further standardized circumferential and full- 
thickness biopsies were taken from the proximal jejunum 
(reperfused samples). 


Harvesting of tissues 


The ischaemic samples were divided into portions 0-5 and 3-0 cm 
long. The 0-5-cm segments were slit down the mesenteric border, 
embedded in Optimal Cutting Temperature (OCT) Compound 
(Sakura Finetechnical, Tokyo. Japan) and immediately snap- 
frozen in liquid nitrogen for immunohistochemistry. The 3-0-cm 
segments were weighed, slit down the mesenteric border and the 
mucosa was stripped away from the submucosa using a glass 
slide (depth confirmed by histology). The samples of mucosa 
were weighed, placed in 5 ml of homogenizing buffer (potassium 
hydrogen phosphate 125 mmol/l, sucrose 330 mmol/l, 
dithiothreitol 2 mmol/l, pH 7-6) and homogenized (Ultra Turrax: 
Janke and Kunkel, Staufen, Germany). 

The reperfused samples and control samples were divided into 
portions 0-5, 3-0 and 10-C.cm long. The 05- and 3-0-cm segments 
were treated in the manner described for the ischaemic samples. 
Enterocytes were isolated from the 10-0-cm segments using the 
method described by Weiser’. Briefly, the segments of bowel 
were flushed with normal saline, filled with disrupting solution 
(potassium chloride 1-5 mmol/l, sodium chloride 96 mmol/l, 
sodium citrate 27 mmol/l. potassium dihydrogen phosphate 
8 mmol/l, disodium hydregen phosphate 5-6 mmol/l, pH 7-3) and 
incubated for 15min at 37°C. The disrupting solution was 
replaced with collection buffer (sodium chloride 13-6 mmol/l, 
potassium chloride 0-26 mmol/l, potassium dihydrogen phosphate 
0-14 mmol/l, disodium hydrogen phosphate 0-81 mmol/l, ethyl- 
enediamine tetra-acetic acid 1-5 mmol/l, dithiothreitol 0-5 mmol/ 
l, pH 74) and the segments of bowel were incubated for a 
further 15 min. The segments were patted with the finger tips, 
the isolated enterocytes were collected into a centrifuge tube and 
the tubes were centrifuged at 500g for 5 min at 4°C. The isolated 
enterocytes were immediately snap-frozen in liquid nitrogen and 
stored at — 70°C. 
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Immunohistochemistry 


The samples frozen in optimal cutting temperature compound 
were sectioned on to glass slides at 6 um using an Ames Cryostat 
II (Miles). Immunohistochemical staining was performed using 
an indirect immunoperoxidase technique*. The primary antibody 
was a mouse antirat CD44 antibody (MRC OX-50; Serotec, 
Oxford, UK) diluted 1:100. The secondary antibody consisted of 
biotinylated sheep antimouse immunoglobulins (Amersham 
Australia, Sydney, Australia) containing 10 per cent normal rat 
serum. The tertiary antibody was a streptavidin—horseradish 
peroxidase conjugate (Amersham Australia). Sections were 
counterstained with haematoxylin and peroxidase-positive cells 
were identified morphometrically by brown staining around the 
cytoplasm. Positive cells were expressed as the number of 
positive cells per 1000 enterocytes. At least ten villi or 1000 
enterocytes were counted per section. 


Biochemistry 


Aliquots of the mucosal homogenates were taken to estimate 
protein content by the method of Lowry et al.’ using bovine 
serum albumin as the standard and DNA content by the method 
of Larbarca and Paigen"’ using calf thymus DNA as the standard. 


Molecular biology 


RNA was separated from the isolated enterocytes using RNAzol 
B (Bresatec, Adelaide, Australia). RNA integrity was confirmed 
by electrophoresis on a 1 per cent denaturing agarose gel. The 
RNA content was measured by ultraviolet spectrophotometry 
and samples were then diluted to 1 ug/ul with diethyl pyro- 
carbonate-treated water. The RNA was reverse transcribed using 
avian myeloblastosis virus reverse transcriptase (Promega, 
Sydney, Australia) and 5 wl of the resultant complementary DNA 
was subjected to polymerase chain reaction (PCR). The PCR 
reaction mix contained deoxyribonucleoside 5'-triphosphates 
200 nmol/l, 1x PCR buffer (Boehringer Mannheim, Sydney, 
Australia), 0:5 units Taq DNA polymerase (Boehringer 
Mannheim) and 0:16 mmol/l each of the forward and reverse 
primers. The forward primer sequence for CD44 was 
5'GGTGCATTTGGTGAACAAGG3’ and the reverse primer 
sequence was 5'AAAGGACCTCCAGGGTTTGAS,, resulting in 
a product of 676 base pairs". f-actin mRNA was used as an 
internal control. The forward primer sequence for /-actin was 
S'ATGGATGACGATATCGCTG3’ and the reverse primer 
sequence was 5'ATGAGGTAGTCTGTCAGGT3’, resulting in a 
product of 568 base pairs”. 

The PCR was carried out for 45s at 94°C, 45s at 55°C and 
90s at 72°C for 35 cycles. Preliminary work indicated that the 
amplification was in the exponential phase at 35 cycles. Aliquots 
of the PCR reaction mixes (5 wl) were electrophoresed on 6 per 
cent polyacrylamide gels, stained with SYBR Green I (1:10 000; 
Molecular Probes, Eugene, USA) and scanned using the 
Fluorlmager SI computer package (Molecular Dynamics, 
Melbourne, Australia). The intensity of the product bands was 
measured using Image Quant software (Molecular Dynamics) 
and expressed as a ratio of CD44 to f-actin products. 


Statistical analysis 


Results are expressed as mean(s.d.). Comparisons were made 
using the Mann-Whitney U test for independent samples and 
the Wilcoxon matched pairs signed rank test for related samples. 
A probability of a type I error of less than 5 per cent was 
considered to be statistically significant. 


Results 


Reperfusion significantly damaged the jejunal mucosa 
(Table 1). Mucosal protein content was lower after reper- 
fusion compared with that in both the control group 
(z= —2:31, P=0-02) and the ischaemic samples 
(z= — 2:52, P=0-01). In addition, the reperfused samples 


Table 1 Effect of ischaemia—reperfusion on the jejunal mucosa 





Ischaemia—reperfusion 
injury (n = 8) 
Control 
(17 =8) 


Ischaemic _Reperfused 





Protein content (ug/mg) 38:14(7:54) 36-53(9-19) 24-47(10-27) 
DNA content (ug/mg) 7:54(2:18) 6-49(2-45) —-3-47(1-98) 





Values are mean(s.d.) 








Fig. 1 Effect of ischaemia—reperfusion on CD44 expression in 
the jejunum. a Negative control; note the granular endogenous 
peroxidase (arrows). b CD44 expression around the villous tips 
and crypts; positive cells were identified by brown staining 
(arrows) around the cytoplasm (haematoxylin counterstain; 
original magnification X 40) 


had a lower mucosal DNA content than the control 
samples (z= — 2:62, P=0-01) and the ischaemic samples 
(z= — 2:38, P=0-02). Histological examination confirmed 
that 1h of ischaemia followed by 1h of reperfusion pro- 
duced ischaemia—reperfusion injury. The degree of in- 
testinal tissue damage ranged from the development of 
subepithelial space at the villous tip, to epithelial lifting 
along the villous sides, i.e. grade I-III lesions'*". 

The expression of cell surface CD44 protein was de- 
creased after ischaemia—reperfusion injury. In the control 
group 119-9(39-3) cells per 1000 enterocytes expressed 
surface CD44, while 73-5 (40-0) cells were stained in the 
ischaemic samples (z= — 1:99, P=0-04). Reperfusion 
tended to decrease CD44 surface expression (76°4(30-6) 
positive cells). However, this was not significant compared 
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with either the control group (z = — 1-78, P = 0-07) or the 
ischaemic samples (z= ~014, P=0-89). This coincided 
with a significant decrease in the ratio of cytoplasmic 
CD44 to f-actin mRNA within isolated enterocytes: 
1-00(0-14) in the control wae versus 0-73(0-25) in 
reperfused samples (z= ~23l, P= =()-02). CD44 was 
expressed in the crypts and vi illous = of the jeyunum in 
rats after ischaemia—reperfusion injury (Fig. /). 


Discussion 


It was found that 1h of ischaemia followed by Ih of 
reperfusion produced morphological and biochemical 
changes within the jejunum. I[schaemia-reperfusion injury 
impaired gut cellularity, as demonstrated by reduced 
mucosal protein and DNA contents. F urthermore, 
ischaemia—reperfusion injury decreased the expression of 
CD44 mRNA and cell surface receptors. This raises the 
possibility that ischaemia~—reperfusion injury impairs gut 
integrity and gut barrier function by reducing cell-cell 
and cell-matrix interactions. Possible explanations for 
these findings are that the decreased expression of CD44 
is indicative of mucosal cell death due to ischaemia- 
reperfusion injury, or that the reperfusion period was not 
long enough to detect ischaemia—reperfusion injury-in- 
duced PMN infiltration. 

CD44 plays an important role in biological processes 
such as haematopoiesis, lymphocyte activation, cellular 
migration, tumour progression and metastasis’. In 
addition, CD44 has been implicated in signal 
transduction *, enhancement of natural killer cell cytotoxic 
activity and regulation of murine B cell effector 
functions’. CD44 is a widely distributed cell surface 
glycoprotein whose principal ligand has been identified as 
hyaluronan, a major component of the extracellular 
matrix", Analysis of canine epithelium in the kidney has 
shown that the distribution of CD44 is restricted to the 
basolateral domain of polarized epithelial cells, supporting 
the belief that CD44 plays a role im interepithelial 
interactions”. 

The site of expression of CD44 is of crucial importance. 
In normal small intestine, CD44 expression is seen on 
many different cells within the lamina propria. However, 
expression on epithelial cells is restricted to the region of 

cell division in the base of the crypts”. This distribution, 
aF T with the established functions of CD44, 
suggests an involvement in the maintenance of villous 
integrity’. This is supported by Jun ef al.” who found 
that aa expression was most prominent within tight 
junctions of rats with experimental glomerulonephritis. 

This study showed that ischaemia~reperfusion injury 
decreased CD44 expression by villous epithelial cells. 
CD44 expression near the villous tips was first reported by 
Uff et alò during small bowel allograft rejection. Such 
changes in the pattern of CD44 expression may be related 
to i alter ‘ations in extracellular matrix components and loss 
of villous integrity. This is because a major function of the 
extracellular matrix is to provide structural support to the 
villi’. The extracellular matrix contains hyaluronan mole- 
cules which have large hydrodynamic volumes that are 
able to trap substantial amounts of water and therefore 
influence tissue swelling. CD44 expression plays an 
important role in the maintenance of hyaluronan homoeo- 
stasis as demonstrated by impaired tissue repair and 
failure of the epidermis to undergo hyperplasia in CD44 
knockout mice”. 
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Cytokines may influence the expression of CD44 on 
villous epithelial cells. Uff et al? suggest that alterations in 
the pattern of CD44 expression may be due to changes in 
the cytokine profile of damaged mucosa. Tumour necrosis 
factor (TNF) x and interferon y have been shown to up- 
regulate the expression of various CD44 isoforms *, This 
is not surprising as these cytokines are known to play an 
integral role in leucocyte activation and inflammation? ~’, 
which are also functions of CD44. In addition, it is 
interesting to note that ligation of hyaluronic acid and 
CD44 stimulates TNF- mRNA transcript expression”. 

In conclusion, on the basis of the present findings it is 
postulated that ischaemia-reperfusion injury may impair 
the gut barrier by reducing normal CD44 functions. This 
results in inadequate infiltration of the mucosal tissues by 
inflammatory cells, a loss of villous integrity and a break- 
down in gut barrier function. Further studies on the 
interactions of CD44 and other adhesion molecules 
involved in cell-extracellular matrix binding may improve 
understanding of the mechanisms underlying failure of the 
gut barrier. 
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Background The mortality rate associated with ruptured abdominal aortic aneurysm (AAA) remains 
high. The objective of this study was to assess the feasibility of population screening for AAA. 

Methods In an area with a mixed rural and industrialized population of 60 000 inhabitants, all 23 
general practitioners (GPs) participated. The GPs selected from their patient lists men aged 
60-80 years. Men whose condition was suitable for aortic surgery were invited for screening by a 
single postal letter. All men responding had aortic ultrasonography in or close to the GP surgery. 
Diagnosis of AAA was established when the aortic diameter was 30 mm or greater. Referral for 
surgery was advised for an aortic diameter of 50 mm or greater. 

Results Of 2914 invitations, 2419 men had ultrasonography, resulting in an attendance rate of 83-0 


per cent. A total of 2416 aortic measurements were made: 196 aortic aneurysms were diagnosed 


(prevalence 8-1 per cent). In 40 men the aortic diameter was over 50 mm. 
Conclusion Ultrasonographic screening for AAA is feasible in a primary care setting. 


The mortality rate associated with ruptured abdominal 
aneurysm (AAA) remains high. Survival is estimated to be 
only 10-20 per cent'>. The incidence of ruptured AAA is 
increasing and this can only partially be explained by the 
gradual ageing of the population”. AAA causes almost 2 
per cent of all deaths in men over the age of 60 years in 
England and Wales". The mortality rate is threefold 
higher in men compared with women, who are affected by 
AAA at an age 10 years older®*°*!)"°") The reported 
prevalence varies with the definition of AAA, the geo- 
graphical area and the population. 

Ultrasonography is very effective in the detection of 
AAA *", Screening asymptomatic individuals offers the 
best chance for detection and elective treatment of AAA, 
resulting in a substantial reduction in the incidence of 
rupture“. The risk of rupture increases with the AAA 
size, which therefore determines the timing of surgical 
intervention’. Elective operative repair is the standard 
treatment, with a perioperative mortality rate of approxi- 
mately 5 per cent’. 

AAA causes significant mortality and morbidity in 
elderly men; detection of the condition is simple and 
accurate, and an effective treatment is available*'. There- 
fore a public screening programme should be con- 
sidered, The design of a programme requires infor- 
mation on prevalence, health care availability and patient 
compliance. A study was therefore performed to assess 
the feasibility of an ultrasonographic AAA screening 
programme in a primary care setting. The main objectives 
were to determine the attendance rate and the prevalence 
of AAA in men over 60 years of age’. An upper age 
limit of 80years was chosen in view of the increased 
mortality rate of elective AAA repair and a limited life 
expectancy™“, 
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Patients and methods 


Three neighbouring districts in the east of the Netherlands were 
selected for the AAA screening study, involving a mixed rural 
and industrialized population of 60000. Full participation was 
obtained from all 23 general practitioners (GPs), serving the 
inhabitants of the area. 

All men aged 60-80 vears were selected from the GP patient 
registers, a total of 3098. The GPs excluded all men who pre- 
viously had AAA repair and those whose condition was judged 
to be unsuitable for AAA repair. The most common reasons for 
exclusion were respiratory insufficiency with continuous oxygen 
therapy, cardiac failure, disseminated malignancy and poor 
mental state, mostly due to advanced dementia. This resulted in 
exclusion of 184 selected men (5-9 per cent). The remaining men 
were sent a single postal invitation, which included information 
on AAA, ultrasonography and the screening study. The 
invitations were signed by the local GP and the study 
coordinator. A telephone number was supplied for further 
information and logistic arrangements. Non-responders were not 
contacted a second time. 

Abdominal aortic investigations were carried out with a port- 
able B-mode grey scale machine with a 3-75-MHz transducer 
(TOSBEE; Toshiba Medical Systems, Woerden, The Nether- 
lands). The scanner was transported to locations adjacent or 
close to the GP surgeries, such as local health care buildings. 
Imaging was performed by one of four experienced technicians, 
recruited from the division of ultrasonography of the Depart- 
ment of Radiology, St Radboud University Hospital. The most 
dilated segment of the abdominal aorta was identified by 
longitudinal scanning from the diaphragm to the aortic bifur- 
cation. The maximum diameter of the infrarenal and suprarenal 
abdominal aorta was measured in both transverse and antero- 
posterior directions”. 

A diagnosis of AAA was established when an aortic diameter 
of 30 mm or more was measured. Following AAA detection the 
GP was informed. For AAAs with a diameter of 50 mm or 
ereater, referral to a regional hospital was advised for elective 
aneurysm repair. Ultrasonographic follow-up is continuing every 
6 months for AAAs less than 50 mm. During follow-up, referral 
is advised if the aneurysm becomes symptomatic, the diameter 
increases to 50mm or more and/or the growth rate 1s over 
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10 mm/year. The study was approved by the ethics committee of 
St Radboud University Hospital. 


Results | 
A total of 2914 men were invited for aortic screening. 
Ultrasonographic investigation was performed in 2419 
cases, resulting in an attendance rate of 83-0 per cent. 
There was little variation in compliance between the 
different areas with attendance rates of 81-8, 82:3 and 84-9 
per cent. z 

Complete aortic measurement was achieved in 2416 
men (99-9 per cent). In one, urinary bladder dilatation 
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Fig. 1 a Distribution of maximum infrarenal abdominal aortic diameters in 2416 men aged 60-80 years. b Distribution of maximum — 


infrarenal abdominal aortic diameters of 30 mm or more 
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with megaureters made visualization of the aorta 
impossible. In a second patient extreme obesity in 
combination with bowel gas interfered with measurement 
of the suprarenal aorta. Because of chorea a third patient 
was unable to maintain a supine position during the 
investigation. The distribution of aortic diameters i 
shown in Fig. J. In 196 men the infrarenal aortic diameter 
was 30mm or greater; the prevalence of AAA was 
therefore 8-1 per cent. Stratification of detected AAAs 
according to age did not show an increase in AA, 


prevalence with age (Fig. 2). Of the 196 AAAs detec 

















40 were 50 mm or greater in diameter (prevalence 1-7 pe 
cent). The distribution of larger aneurysms was also not 
influenced by age. These 40 patients were referred for 
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Fig. 2 Distribution of screened population (n = 2419) according to age. ©, Total number of men examined by ultrasonography; W, 
number of abdominal aortic aneurysms (AAAs) detected; @, age-specific prevalence of AAAs 


surgery. Two men did not have an operation; one refused 
elective repair after being informed about risks and the 
other was not thought fit enough. Thirty-eight men 
underwent elective aneurysm repair; one died within 
30 days following wound complications and multiple organ 
failure. Another patient died from pneumonia 2 months 
after operation. Follow-up scans over 6—18 months in the 
156 men with an AAA less than 50 mm in diameter have 
resulted in another three elective aneurysm repairs. 


Discussion 


This study confirms that AAA is a fairly common 
condition in men aged over 60 years. Direct comparison 


Table 1 Results of reported aortic screening programmes 


of the prevalence found in this programme with that in 
other reports is complicated by differences in the 
observed population and diverse definitions’. An 
analysis of the results, defining AAA as a distal aortic 
diameter of at least 50 per cent more than that of the 
proximal aortic diameter and/or an absolute infrarenal 
diameter of 30 mm or more, results in a prevalence of 9-7 
per cent (235 of 2416). If the absolute threshold is raised 
to a diameter of 35 mm the prevalence decreases to 6:6 
per cent. These results correspond with the outcome of 
other studies in open populations as shown in Table 
]*'S47. The high attendance rate in this study compares 
favourably with those reported from similar screening pro- 
grammes, mostly conducted in the UK and Northern 
Europe. In other population screening studies in the 








Definition 
of AAA 
Attendance 19——————————_ Prevalence of Definition of Prevalence of 
Age No. rate Size AAA large AAA large AAA 

Reference Year (years) Sex screened (%) (mm) Direction (%) (mm) (%) 
Bengtsson et al.” 1991 74 M 375 75:2 =25 trans 10-7 = 40 33 
Boll et al. (this study) 1998 60-80 M 2419 83-0 =30 max 8:1 = 50 i 
Collin et al.” 1988 65-74 M 426 S17 =30 max* 4-2 = 40 2:4 
Holdsworth” 1994 65-79 M 628 78-5 =30 diam 5:1 = 50 1-6 
Kullmann et al.” 1992 =60 M 1256 47:3 =30 a.p. 7:3 = 40 1-8 
Lucarotti et al. 1993 65 M 4232 79-3 >25 ap. 8-4 = 40 1-3 
Morris et al.*° 1994 =50 M 3030 73:1 =30 diam F2 = 46 1:3 
O’Kelly and 1989 65-74 M 906 75:8 >25 ap 78 > 40 1-5 

Heather“ 

Pleumeekersetal.® 1995 =50 M 2217 78 23 apf 4-1 >50 0-8 
= 50 F 3066 78 23 apf 0:7 = 50 0-1 
Scott et al.?! 1995 65-80 M 2342 Tal =30 max 7-6 = 50 1-4 
65-80 F 3052 65:2 =30 max i = 50 0:2 
Simoni et al.*° 1995 65-75 M 741 58:5 =30 max 8-8 = 40 4:3 
65-75 F 860 58-5 =30 max 0-6 = 40 0-1 
Smith et al.” 1993 65-75 M 2669 76:3 =30 max 8:4 > 40 3-0 





*Disregarding the absolute aortic diameter, an abdominal aortic aneurysm (AAA) was also considered to be present when the maximal 
diameter of a dilated segment of the aorta was 5 mm or more greater than the proximal suprarenal aortic diameter; ‘disregarding the 
absolute aortic diameter, an AAA was also considered to be present when the maximal diameter of a dilated segment of the aorta was 
equal to or greater than 150 per cent of the proximal aortic diameter. trans, Transverse; max, maximum; diam, diameter (not specified 
according to direction of measurement); a.p., anteroposterior 
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Netherlands, seh as for breast cancer, the compliance 
tends to be high in comparison with other countries. This 
can be attributed to population differences. Two factors in 
the design of the present study are considered to have 
contributed to the high compliance. First, the programme 
was actively supported by the local GPs, who also signed 
the invitations for screening, and second, ultrasonography 
was performed locally and was therefore easily accessible. 

The costs of the programme ensuing from 3000 postal 
invitations, 2400 ultrasonographic examinations, GP re- 
imbursement and communication amount to £75 000, cor- 
responding to £31 per individual screened or £383 per 
aneurysm detected. Taking into account that 184 (5-9 per 
cent) of the 3098 men aged 60-80 years were not invited 
for AAA screening for medical reasons and the attend- 
ance rate of these who were invited was 83-0 per cent, a 
total of 78-1 per cent (2419 of 3098) of the population at 
risk was actually screened. 

Primary care-based ultrasonographic screening of men 
aged 60-80 years in a mixed rural and industrialized 
population results in a high attendance rate and revealed 
a high prevalence of asymptomatic AAA. The screening 
programme was inexpensive and well received both by 
patients and GPs. The assumed substantial reduction of 
death from ruptured AAA would support the idea of a 
large-scale AAA screening study of the population at 
risk”, 
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Background Colonic ischaemia is a well documented complication of abdominal aortic 
reconstruction. In this prospective study patients had routine preoperative and postoperative 
colonoscopy and biopsy, in order to determine the true incidence and implications. 

Methods Fifty-six patients undergoing elective infrarenal aortic surgery, 28 for aneurysm and 28 for 
occlusive disease, had colonoscopy and biopsy before and 1 week after operation. 

Results Colonic ischaemia was identified histologically in biopsies from 16 (30 per cent) of 53 
patients. Almost half the patients had normal macroscopic appearances. Two factors exhibited a 
Statistically significant association with the development of ischaemia: prolonged cross-clamp time 
(P<0-05) and postoperative diarrhoea {P < 0-001). Co-morbidity was much higher in patients with 
colonic ischaemia (P< 0-005). Overall morbidity was significantly greater in the aneurysm group 


(P < 0-05). 


Conclusion Colonic ischaemia is common after aortic reconstruction. When suspected, colonoscopy 


with biopsy is diagnostic. 





Abdominal aortic reconstruction is a routine vascular pro- 
cedure, but is still associated with significant morbidity 
and a mortality rate approaching 6 per cent for elective 
aneurysm repair’. First documented in 19545, post- 
operative colonic ischaemia remains a serious potential 
complication; the reported incidence varies from 0 to 32 
per cent’. Important predisposing factors are listed in 
Table 1’. The commonest reported symptom is diar- 
rhoea with or without blood, usually commencing within 
48 h of surgery, Absence of diarrhoea is documented" 
and may present diagnostic difficulty. 

The aim of this study was to examine, by colonoscopy 
and biopsy, the incidence of overt and subclinical post- 
Operative colonic ischaemia in an unselected group of 
patients undergoing elective infrarenal aortic surgery, and 
to identify predictive factors. 


Patients and methods 


All patients undergoing elective abdominal aortic surgery involv- 
ing infrarenal cross-clamping were included after giving their 
informed consent. Ethics committee approval was obtained 
before commencement of the study. Exclusion criteria were: a 
history of previous aortic surgery, colonic disease or resection, 
and intraoperative diagnosis of colonic pathology. 

Venous blood was taken for measurement of baseline haema- 
tology and biochemistry. Arterial blood was sampled for 
measurement of blood gases, and 24-h urine collection was 


Table 1 Factors predisposing to postoperative colonic 
ischaemia’?  ; 





Inferior mesenteric arterial ligation 

Severe stenosis or occlusion of the superior mesenteric artery, 
internal iliac arteries or other collateral channels 

Aortoiliac steal syndrome 

Operative damage to vital collaterals, mesentery or colon 

Previous colectomy with sacrifice of middle colic artery 

Prolonged hypotension with resultant hypoperfusion 

Operation for ruptured aneurysm 

Embolization of atheromatous debris or cholesterol 

Prolonged cross-clamp time 
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performed to determine creatinine clearance. The night before- 
surgery patients were given a phosphate enema to evacuate the- 
distal colon and rectum. M 
A standard general anaesthetic technique was used, with non- | 
invasive monitoring of pulse, respiratory rate, tidal volume, 
oxygen saturation (S,o,) and end-tidal carbon dioxide. Central 
venous pressure and S.o, were measured directly by means of o 
internal jugular venous and radial arterial lines, and urine output 
was monitored continuously. ES 
After induction of anaesthesia, patients were placed in the left. - 
lateral position and a limited colonoscopy performed using ans 
Olympus CF-10 L colonoscope (Olympus Optical, London, UK)... 
Note was made of visual appearances, and biopsies were taken at 
20, 30 and 40cm from the anal verge. Specimens were 
immediately fixed in 10 per cent formalin solution for later: 
examination by the same consultant histopathologist. = 
All operations were performed using a standard technique of 
aortic graft insertion, Aortic aneurysms were replaced by inlay of 
Straight or bifurcated grafts as necessary. Aortic occlusive.disease o 
was bypassed using an end-to-side proximal anastomosis. At 
operation, note was made of the patency of the superior mesen- 
teric artery (SMA), inferior mesenteric artery (IMA) and 
marginal arteries. Cross-clamp time was documented together _ 
with whether or not the IMA or internal iliac arteries were’ 
ligated. All patients except one had preservation of at least one- 
internal iliac artery. The incidence of significant hypotension, = 
defined as systolic blood pressure less than 85 mmHg lasting 
longer than 10 min, was documented for the intervals before, 
during and after cross-clamping, and after operation. f 
Fluid administration was governed by anaesthetic staff, losses 
being replaced by colloid, crystalloid and blood, as required. 
Routine postoperative management included intravenous fluids, 
analgesia using intravenous morphine via a patient-controlled 
administration pump, and monitoring of pulse, blood pressure, 
central venous pressure, urine output and peripheral pulses. The _ 
incidence of postoperative diarrhoea was documented, as were | 
cardiac, respiratory, renal and circulatory complications. ii 
Haematology and serum biochemistry were measured on days 
1, 2, 3 and 7 after operation; 24-h urine collections were also 
made for the purpose of measuring creatinine clearance. 
Colonoscopy with biopsies was repeated under sedation 
| week after surgery. 











Results 


Fifty-six patients were studied (male:female ratio 3:1, 
mean age 64 (range 46-80) years). The mean age of those 
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undergoing surgery for aneurysm was significantly greater 
than that of patients having an operation for occlusive 
disease (67 versus 60 years; P<0-005, two-tailed unpaired 
t test). 

Preoperative arteriography was available in 35 patients 
(63 per cent), seven with an aneurysm and 28 with 
occlusive disease. The SMA was patent in all patients. 
Seven had an occluded or stenosed IMA; 27 had at least 
one occluded or stenosed common iliac artery; and 19 had 
at least one occluded or stenosed internal iliac artery. 

At operation the IMA was ligated in significantly more 
patients in the aneurysm group (all patients versus ten of 
28; P<0-05, two-tailed Fisher’s exact test). Ligation of 
both the IMA and an internal iliac artery was necessary in 
five patients. 

Cross-clamp time ranged from 20 to 87 (mean 38) min, 
and was almost 5 min longer in the aneurysm group (40 
versus 35 min, P = 0-06, two-tailed unpaired ¢ test). 

Significant hypotension occurred in ten patients (18 per 
cent), significantly more in the aneurysm group (nine of 
28 versus one of 28; P=0-01, Fisher’s exact test). Mild to 
moderate diarrhoea occurred in 19 patients (34 per cent); 
three had associated bleeding, one of whom progressed to 
frank necrosis. The incidence was similar in aneurysm and 
occlusive groups (11 of 28 versus eight of 28). Stool 
culture for pathogens including Clostridium difficile was 
negative in all patients who had diarrhoea. 


Colonic histology (Fig. 1) 


All patients had normal macroscopic and microscopic 
appearances of colonic mucosa before surgery. Post- 
Operative ischaemia was suggested on macroscopic 








Fig. 1 a Colonic mucosa in which there is superficial ulceration 
and granulation tissue (to the left) along with acute inflammation 
of the adjacent epithelium (to the right). b Section from the base 
of the ulcer in a showing cholesterol emboli in the arteriole. 
Haematoxylin and eosin stain, original magnification X 40 


appearances in 13 patients (25 per cent ); however, four 
of these had oedema or pallor of the mucosa but normal 
histology. Ischaemia was diagnosed by microscopy in 16 
patients (30 per cent). Of these, seven patients had 
normal mucosa macroscopically. There was no significant 
difference in the incidence of ischaemia between patients 
with aneurysm or occlusive disease (ten of 26 versus six of 
27; P>0O-05, Fishers exact test). In each patient, 
histological appearances of biopsies taken at the specified 
levels showed no differences in the distribution of 
ischaemia. 


Complications 


Overall morbidity, excluding colonic ischaemia, was 34 per 
cent, significantly greater following aneurysm repair (13 of 
28 versus six of 28 patients; P<0-05, Fisher’s exact test). 
Cardiac complications occurred in five patients (myo- 
cardial infarction, two; heart failure, two; significant dys- 
rhythmia, one); three of these were fatal. Respiratory 
complications occurred in three of 56 patients (5 per 
cent). Three patients experienced major vascular mor- 
bidity: two had critical ischaemia of one foot which 
recovered, and in one patient one limb of a bifurcated 
graft was occluded at 24h, requiring further surgery. 
There were no haemorrhagic complications. Gastro- 
intestinal complications included one fatal colonic 
infarction on the ninth postoperative day and one perfor- 
ated gastric ulcer on day 10, with recovery after partial 
gastrectomy. Most renal complications were subclinical 
and were diagnosed on the basis of changes in serum 
creatinine or creatinine clearance (30 per cent rise in the 
former or decrease in the latter sustained for a minimum 
of 2 days); all but one patient recovered within 1 week. No 
patient required dialysis, nor were any deaths directly 
attributable to renal failure. 


Patients with colonic ischaemia 


Comparing patients with and without colonic ischaemia, 
there were no differences in age, sex and preoperative 
arterial patencies (Fig. 2). At operation, a palpable pulse 
was noted in the IMA in nine of 16 patients who 
developed colonic ischaemia compared with 33 of 40 who 
did not (P<0-05, Fisher’s exact test). All patients had 
pulsatile marginal arteries. Although IMA ligation was 
performed more frequently in patients who developed 
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Fig. 2 Patency of aortic branches at preoperative angiography in 
patients with (Q) and without (©) colonic ischaemia. There 
were no significant differences in patency between the two 
groups 
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Fig. 3 Aortic cross-clamp time in patients with (C) and without 
(ES) colonic ischaemia. P< 0-05 versus patients without colonic 
ischaemia (Mann-Whitney U test) 


80 - 
$ 
e H A 
70 - = 
60 ~- E 
ł H H 


(ae 


No. of episodes (%) 


SF Respiratory asealac Gastrointestinal Renal 
: Complications 


Fig. 4 Morbidity i in patients with (CJ) and without ((2) colonic 
ischaemia. P< 0-05 versus patients without colonic ischaemia 
(Fisher's exact test) 


colonic ischaemia (13 of 16 versus 25 of 40), this did not 
reach statistical significance. 

Cross-clamp time was significantly longer in patients 
who developed ischaemia (mean 45 versus 35 min: 
P<0-05, Mann-Whitney U test). This difference occurred 
in the patients with aneurysm (mean 53 versus 29 min; 
P<0-05) (Fig. 3). Significant hypotension occurred more 
often in patients who developed colonic ischaemia (five of 
16 versus five of 40), although this difference was not 
significant. Postoperative diarrhoea occurred more often 
only in patients with ischaemia (14 of 16 versus five of 40; 
P<0-001, Fisher’s exact test), Mortality and overall mor- 
bidity rates were also greater in the ischaemia group (13 
of 16 versus six of 37; P<0-005, Fisher’s exact test) (Fig. 
4). 


Discussion — 

The majority of reports about postoperative colonic 
ischaemia following aortic surgery are anecdotal or retro- 
spective. Ernst ef al. colonoscoped 50 consecutive 
patients within 4 days of aortic surgery, noting macro- 
scopic changes of ischaemia; Zelenock et al.” performed 
colonoscopy in 100 consecutive patients within 48h of 
surgery. The incidence of ischaemia in these studies was 6 
and 3 per cent respectively, but they relied on visual 
assessment by the endoscopist and these values were 
almost certainly inaccurate. 

A more scientific method of diagnosing ischaemia is by 
histological examination. Marston et al.” described three 
patterns of ischaemic colitis: infarction of the colon, 
ischaemic stricture and ‘transient ischaemic colitis’. Bicks 
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et al. also agreed with the concept of ‘transient 
ischaemia: diarrhoea which occurred 6-8 days after oper- 
ation, with a spectrum of proctoscopic findings varying 
between normal, pallor, non-specific oedema, granularity 
friability and punctate ulceration. Others have reported | 
non-specific sigmoidoscopic appearances similar to those | 
of ulcerative colitis**. Macroscopic signs of transien 
mucosal ischaemia may include non-specific diffuse 
hyperaemia with multiple submucosal haemorrhagic spots 
oedema, or small erosions or ulcers”. It was felt that such 
lesions had no clinical significance. However, patients with 
subclinical ischaemia may develop mucosal disruption at -> 
macroscopic and microscopic levels, and may be ~ 

susceptible to development of sepsis from enteric. 
organisms and multiple organ failure. E 

The importance of histological assessment in the 
diagnosis of ischaemic colitis was emphasized by 
McBurney et al.”. In the present study all patients had — 
normal macroscopic and microscopic appearances. before 
operation. Of 13 patients (25 per cent) with abnormal 
postoperative macroscopic appearances, four had normat 
histology, therefore excluding ischaemia. However, 
ischaemia was diagnosed on the basis of histology in seven 
more patients, resulting in an overall incidence of 16- 
patients (30 per cent). This incidence is higher than that 
in any previously reported prospective study. Prospective 
studies that reported a high incidence of ischaemia are 
not comparable for various reasons: Fiddian-Green etal? 
and Schiedler et al. described incidences of 25 and 29- 
per cent respectively, but in selected patients considered 
to be at highest risk of developing colonic ischaemia. 
Krohg-Sorensen and Kvernebo™ diagnosed ischaemia on 
the basis of symptoms in three of 16 patients (19 per- 
cent), Meroni et al.” reported a 17 per cent incidence in | 
only 18 patients, and a 13 per cent incidence was reported 
by Hagihara er al.*' in a larger study. a 

Preoperative arteriography was not performed in most 
patients in this study, particularly before aneurysm repai 
Although important information may be obtained’ pre- 
operative arteriography does not reduce morbidity and 
mortality rates’ and in this study it failed to help predict 
which patients would develop postoperative cölonig ; 
ischaemia. 5 

The importance of the fate of the IMA is unknown. 
IMA clamping reduces colonic blood flow, particularly im 
patients undergoing surgery for occlusive disease”. I 
et al. described a critical IMA stump pressure of | 
40 mmHg, below which ischaemia would develop after. 
IMA ligation, but in their study only one such patient had 
ischaemic colitis. Ernst and colleagues reported previously 
that colonic ischaemia may still develop when the IMA is 
preserved". Others found that ligation of a patent IMA 
did not increase the likelihood of ischaemic colitis, and ~ 
that IMA stump pressure measurement was unreliable”. - 
Zelenock et al.” suggested that ischaemia was less likely if 
the IMA was reimplanted; one large retrospective study 
found a lower incidence of colonic infarction when a 
policy of routine IMA reimplantation was undertaken’. In 
the present study colonic ischaemia was more common in 
patients who had IMA ligation (although not significantly 
so). Reimplantation was never performed. 

The importance of the duration of aortic clamping in 
the aetiology of colonic ischaemia is well recognized”. 
This is particularly important in patients with aneurysms, 
who do not have an adequate collateral circulation. In the 
present study, cross-clamp time was significantly longer in 
patients who developed ischaemia, mainly during 
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aneurysm repair. The few published prospective studies 
disagree whether colonie ischaemia is more likely after 
surgery for aneurysm than for occlusive disease*™. In the 
present study, patients who had aneurysm repair had a 
longer cross-clamp time and were significantly more likely 
to need IMA ligation. Perioperative hypotensive episodes 
were more frequent, diarrhoea more common and histo- 
logical ischaemia more prevalent in patients who had 
aneurysm repair. Mortality and overall morbidity rates 
were also greater. Therefore, although colonic ischaemia 
did not develop in significantly more patients with 
aneurysm, risk factors for ischaemia were more common 
and postoperative mortality and morbidity rates were 
higher in this group. 

Although a high incidence of colonic ischaemia was 
demonstrated in this study (30 per cent), progression to 
colonic infarction was rare; only one patient died from 
this complication. In this case, the patient’s clinical state 
did not suggest that laparotomy was required. The 
severity of ischaemia cannot currently be predicted by 
histological means alone. 

While in many cases, colonic ischaemia is truly transient 
and is not a major clinical problem, patients who have 
prolonged aortic cross-clamp, or who develop post- 
operative diarrhoea, would benefit from investigation. 
Sigmoid tonometry, which can detect intramural acidosis 
and thus ischaemia, might help determine which patients 
should undergo colonoscopy. When colonoscopy is 
deemed necessary, biopsy and histology should be per- 
formed. Although current basic histological stains do not 
fulfil any predictive role, a diagnosis of ischaemia is 
indicative of higher risk. 
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Background The aim of this study was to assess the accuracy of duplex imaging, compared with 
arteriography, in detecting arterial disease distal to the renal arteries. 

Methods Some 177 legs were studied in 90 patients (59 men, 31 women; median age 68 years) with 
peripheral arterial disease. Each patient had conventional intra-arterial angiography and duplex 
ultrasonography. Each leg was divided into 17 arterial segments, and the disease in each segment 
was quantified by measuring the peak systolic velocity ratio across any arterial lesion that was 


identified. 


Results Compared with angiography, duplex imaging was able to detect arterial disease with an 
overall sensitivity of 92 per cent, specificity of 99 per cent, positive predictive value 91 per cent and 
negative predictive value 100 per cent, and with a x value of 0-87 (95 per cent confidence interval 
(c.i.) 081-0-93). Duplex was able to determine the length of the arterial lesion with a sensitivity of 
89 per cent and a specificity of 98 per cent with a x value of 0-88 (95 per cent c.i. 0:86-0:90). When 
the surgeon’s final management decision concerning each vascular lesion was used as the reference, 
duplex and arteriography were equivalent, with an accuracy of 84 per cent and 85 per cent 


respectively in identifying the management used. 


Conclusion Duplex ultrasonography is reliable in detecting arterial lesions in peripheral arteries and 
could be used routinely in the initial evaluation of patients with lower limb arterial disease. 





Arteriography has been regarded as the standard investi- 
gation for peripheral arterial disease’. Arteriography gives 
an anatomical representation but does not assess the 
functional obstruction presented by stenotic lesions. 
Recently duplex ultrasonography has replaced arterio- 
graphy for investigation of carotid artery disease’. The use 
of duplex imaging to assess peripheral arterial stenoses, 
using the peak systolic velocity ratio (PSVR) across the 
lesion, has been described’? and is reliable in the 
aortoiliac and femoropopliteal regions in comparison with 
arteriography”. In the intervening years there have been 
several technical improvements in duplex imaging 
equipment. 

The aim of this study was to assess the accuracy of 
duplex imaging in detecting and assessing the severity and 
extent of lesions in the peripheral arterial tree in com- 
parison with arteriography. A further aim was to assess 
the concordance of the clinical decision concerning 
patient management based on duplex results with that 
based on arteriography. 


Patients and methods 


Arterial duplex. imaging and intra-arterial digital subtraction 
arteriography (IADSA) were performed in 90 patients (177 legs 
in 59 men and 31 women of median age 68 years). Eighty-one 
patients had intermittent claudication, one had ischaemic ulcer- 
ation, and eight had rest pain. Ethics committee approval for this 
study was obtained from the University College London Medical 
School Ethics Committee and patients gave their written 
consent, 


AeA fy a innnan NTN RAE n annaa AI BY RE IY LR RE RTI RAE AIR Re 


Paper accepted 20 January 1998 


© 1998 Blackwell Science Ltd 


Duplex imaging was done by one of two trained vascular 
technologists who were unaware of the results of angiography. 
An Acuson scanner 128XP/10v (Acuson, Mountain View, 
California, USA) was used. A 2.5-MHz curvilinear and a 7-MHz 
linear array probe were used to examine the pelvic and the 
infrainguinal vessels respectively. `; 

All patients fasted for 6h before imaging to minimize the: 
presence of bowel gas. With the patient supine, imaging was- 
done from the infrarenal aorta to the ankle vessels. Colour flow 
was used to outline the arterial wall and any arterial lesions, and 
for each arterial segment the peak systolic velocity was obtained. 
The PSVR of any stenosis was derived by comparing the peak 
systolic velocity at the stenotic area to that of the prestenotic or 
poststenotic area. A PSVR of 20 was used to differentiate 
between a significant stenosis with more than 50 per cent reduc- 
tion in luminal diameter and an insignificant stenosis with less 
than this. For the assessment, the peripheral arterial vessels were. 
divided into 17 segments: common iliac, external and internal 
iliac, common femoral, superficial femoral and profunda femoris. 
The superficial femoral artery was divided into proximal, mid. 
and distal segments, while the popliteal was divided into. 
proximal and distal, and each crural vessel into proximal and 
ankle segments. z 

The length of iliac disease was determined by using the duplex 
ultrasonography measuring calliper; for femoropopliteal lesions a 
non-permanent skin marker was used to mark the proximal and 
distal ends of the arterial lesion detected by duplex imaging, and 
the distance between them was measured with a ruler. = 

IADSA was done within a week of duplex imaging by a 
consultant radiologist who was unaware of the duplex findings, 
using the Seldinger technique. A 7-Fr sheath was introduced 
through the common femoral artery, then a 5-Fr catheter was 
placed through the sheath to the aorta. Intra-arterial pressure 
measurements were not done routinely and only uniplanar views 
were obtained. The severity of stenosis was determined by divid- 
ing the diameter of the lumen by the diameter of the nearest 
normal segment. All IADSA films were reviewed and classified 
by two consultant radiologists separately. The length of the diac 
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and femoropopliteal stenoses and occlusions were measured 
from the IADSA investigation. 

To assess the clinical benefits and diagnostic reliability of 
duplex imaging compared with IADSA, five vascular surgeons 
were given 164 anonymous coded duplex and IADSA reports at 
two different sessions (6-month interval). All these reports were 
supporied with a brief clinical history. Surgeons were asked to 
make a management decision based on either the arteriography 
or duplex reports. 

The treatment that each patient received was established from 
the clinical notes and was used as the reference standard. The 
clinical decisions were classified into: conservative, balloon 
angioplasty, bypass surgery, combined therapy (balloon angio- 
plasty and bypass surgery), thrombolysis or sympathectomy. 


Statistical analysis 

The sensitivity and specificity of duplex imaging compared with 
arteriography in detecting a non-significant (less than 50 per 
cent) and a significant (greater than 50 per cent) lesion or occlu- 
sion were calculated. The kappa (x) statistic was computed to 
measure the level of agreement between the radiologists and 
technologists. For agreement by chance alone the x value is 0 
and for perfect agreement the x value is 1. The 95 per cent 
confidence interval of « values was also calculated. 


Results 


Some 3108 arterial segments in 177 legs (630 aortoiliac 
segment, 531 femoral, 885 femoropopliteal and 1062 run- 
off vessels in both calf and ankle) were examined in 90 
patients. A total of 466 arterial lesions was identified and 
graded on arteriography, compared with 451 lesions 
identified and graded on duplex imaging. Table 7 demon- 
strates the distribution of the arterial lesions in a two-way 
table of duplex and IADSA data. 

In the aortoiliac region 570 of 630 segments were 
normal on both duplex and arteriography. Of 90 patients, 
two examinations of the iliac vessels were described as 
‘difficult’ (because of the presence of bowel gas in one 
and obesity of the other patient; the common iliac artery 
and its bifurcation were not clearly seen). In the femoral 
artery 485 of 531 arterial segments were normal on both 
duplex scan and arteriography. Duplex was able to 
identify significant stenoses in the femoral arterial seg- 
ment with a sensitivity and a specificity of 100 and 99 per 
cent respectively; for occlusions the sensitivity and 
specificity were 100 and 99 per cent (overall sensitivity 
and specificity in Table 2). 

In the femoropopliteal region 648 segments were 
normal by both modalities. Some 213 arterial lesions were 


Table 1 Two-way table demonstrating the overall agreement 
between duplex imaging and arteriography 


Grading of IADSA based on diameter reduction (%) 


panee 


PSVR Normal <20 20-<50 50-99 Occlusion Total 





be te 


i 2618 3 2 10 19 2657 
< 1-5 l 5 4 l 0 1] 
15- <2 Q) | 4 4 0 9 
2 Hi I 3 120 6 14] 
No pulse 12 0 Q 6 272 290 
Total 2642 15 l5 l4l 297 3108 


PSVR, peak systolic velocity ratio 


Table 2 Statistical assessment of duplex imaging compared with 
intra-arterial digital subtraction angiography for all arterial 
segments 





Sensitivity Specificity PPV NPV 





Artery (%) (%) (%) (%) K 
Al 89 99 92 99 0-81 (0-°92~0-70) 


FA 100 99 95 100 094 (0-99-0-89) 
FP 95 99 94 99 0-92 (0-94-0-90) 
ROF 82 99 82 100 0-81 (0:87-0:75) 
Overall 92 99 91 100 087 (093-081) 





Values in parentheses are 95 per cent confidence interval. PPV, 
positive predictive value; NPV, negative predictive value; Al, 
aortoiliac; FA, femoral artery; FP, femoropopliteal region; ROF, 
run-off vessels 


identified by both IADSA and duplex imaging. At the 
level of the run-off vessels 915 of 1062 segments were 
normal; 37 significant stenoses and 68 occlusions were 
recognized by both methods of investigation. 

A summary of the overall accuracy of duplex scanning 
in all segments is shown in Table 2. Although a PSVR of 
2-0 was used prospectively to discriminate between signifi- 
cant and insignificant stenosis, on receiver—operator curve 
(ROC) statistics, a PSVR of 1:8 was more sensitive in 
identifying a significant stenosis (Fig. 1). 


Duplex and length of the arterial lesions 


Some 807 arteries in 177 legs of 90 patients were 
examined (630 aortoiliac and 177 femoropopliteal). No 
disease was found in 624 arterial segments (559 aortoiliac 
and 65 femoropopliteal). Some 152 arterial lesions were 
detected by both methods of investigation (44 aortoiliac 
and 108 femoropopliteal), 89 lesions less than 5cm in 
length (44 aortoiliac and 45 femoropopliteal), 31 lesions 
of 5-10 cm, and 32 lesions of more than 10cm. Duplex 
imaging showed a sensitivity of 89 per cent, specificity of 
98 per cent, positive predictive value of 92 per cent and 


Sensitivity 





1 - specificity 


Fig. 1 Receiver—operator curve demonstrating the accuracy of 
various values of peak systolic velocity ratio (PSVR) in 
identifying significant stenosis. A PSVR of 1-8 is the most 
sensitive point for discriminating between significant and 
insignificant stenosis 
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Table 3 Accuracy of the decision based on duplex imaging compared with intra-arterial digital subtraction angiography when the actual 
treatment the patient received was used as a reference standard 





Accuracy | 
Reference standard Test Surgeon | Surgeon 2 Surgeon 3 Surgeon 4 Surgeon 5 Mean : 
Final treatment received Duplex 93 78 79 83 87 84 
Final treatment received IADSA 90 83 77 80 95 85 
Decision based on IADSA Duplex 98 89 88 85 95 91 





IADSA, intra-arterial digital subtraction angiography 


negative predictive value of 97 per cent compared with 
IADSA (reference standard) and x value of 0-88 (95 per 
cent confidence interval 0-86—0-90). 


Duplex and clinical decision 


When the actual treatment the patient received was used 
as a reference standard, the mean accuracy of the clinical 
decision reached by the five vascular surgeons based on 
duplex data was 84 per cent and the accuracy based on 
IADSA was 85 per cent. When the surgeons’ decision 
based on IADSA was used as the reference standard, the 
mean accuracy of duplex imaging was 91 per cent (Table 


3). 


Discussion 


Arteriography « continues to play a central role in the diag- 
nosis and management of arterial disease. Despite 
advances in catheter design, contrast materials and tech- 
niques, arteriography remains invasive and carries both 
morbidity and mortality risks’. Recently, duplex imaging 
has reduced the indications for arteriography in the 
routine assessment of carotid artery disease and bypass 
graft patency. The relationship between the arterial 
diameter and age of the subject has been established by 
es et al3, who also reported that the peak aortic 
velocity decreases with age. Although arteries tend to be 
smaller in women, the arterial flow velocities are not 
significantly different between the sexes. PSVR is a 
valuable parameter in determining the degree of arterial 
stenosis in leg arteries. In many reports a PSVR of 20 
was used to discriminate between a lesion with more than 
50 per cent and that with less than 50 per cent reduction 
in diameter ® nh, 

Previously, Kohler et al.’ reported that duplex imaging 
had a sensitivity of 82 per cent and a specificity of 92 per 
cent, but admitted difficulty in detecting lesions distal to a 
critical stenosis or occluded segment. Cossman and col- 
leagues? examined 84 legs and reported that duplex 
imaging has a sensitivity and a specificity of 87 and 99 per 
cent respectively. In the present study, by further retro- 
spective assessment of the data using ROC statistics, a 
PSVR of 1-8 was more sensitive in identifying significant 
stenosis (sensitivity 98 per cent and specificity 97 per 
cent). Legemate et al^” used a PSVR of 2:5 to define a 
significant stenosis (sensitivity and specificity 84 and 96 
per cent respectively) but reported that in some segments 
(femoropopliteal) a sensitivity of only 60-70 per cent was 
achieved. 

Occasionally duplex ultrasonography is unable to differ- 
entiate between a very tight stenosis (99 per cent diameter 
reduction) and total occlusion. In this study five tight 


stenotic lesions (one iliac and four infragenicular) on 
IADSA reported as occluded on duplex imaging, while 


three tight iliac stenoses reported on duplex were a 
occluded on IADSA. Similar observations have been- 


reported by Legemate et al.” and Sensier et al.. Duplex — 
ultrasonography has a similar difficulty in differentiating 
between a tight carotid artery stenosis and occlusion". In- 
high-grade stenoses the flow velocity falls to a low level 
and may be undetected, unless the Doppler detecting 
system is adjusted correctly by the investigator. : 
In the present study, the reliability of duplex imaging in- 
delineating the severity of lower limb arterial disease and 
its implications on the management strategy were estab- 
lished. Obesity and bowel gas can reduce visualization of 
the iliac arteries. Few studies'*'’ have investigated the 
efficacy of duplex imaging of infrageniculate disease (an 
overall sensitivity of 75 per cent and specificity of 95 per 


cent). In the present study the accuracy of duplex imaging 


was reduced compared with that of more proximal. 
segments (sensitivity 82 per cent and specificity 99 per 
cent). Distal vessels are small making them difficult to 
identify and assess, and calcification causes further 
problems by reducing the Doppler signal. : 

Management of the ischaemic leg is a subject of great 
debate. Although intermittent claudication is relatively 
benign, about 7 per cent of patients will develop critical | 
limb ischaemia within 1 year“. The indications for 
intervention vary between surgeons. For example, in this 
study, a 53-year-old man had right calf pain due to a 3-cm 
common femoral artery occlusion shown on both duplex 
and IADSA (claudication distance 400 yards). Two 
surgeons suggested no intervention while the other three 
recommended balloon angioplasty. The ideal lesion for 
balloon angioplasty is a short iliac artery stenosis rather 
than a long femoropopliteal occlusion. However, the 
precise limits of technical feasibility and success of 
balloon angioplasty in the hands of interventional radiolo- 
gists in different anatomical situations are still matters for 
debate. It is not surprising that surgeons disagreed to 
some extent when presented with the same data, 
especially in the isolation of a non-clinical study when the 
patients were not available for clinical examination. i 

Some vascular surgeons make management decisions 
based on duplex imaging alone. Elsman et al.” reported 
that 36 of 100 patients underwent angioplasty without any 
diagnostic arteriography and in 62 patients the treatment 
strategy could be determined without diagnostic arterio- 
graphy. The present data support this viewpoint; the 
accuracy of clinical decision based on duplex imaging 
compared with that based on IADSA was 94 per cent. 
This suggests that preoperative arteriography provides no 
additional diagnostic benefit over duplex ultrasonography. 
Duplex imaging is an accurate, non-invasive method for 
the routine assessment of lower limb arterial disease. 
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Management decisions can be made safely from the infor- 
mation provided by duplex imaging alone. 
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Background The role of inducible nitric oxide synthase (iNOS) in endotoxin-induced bacterial 
translocation was investigated by using its specific blocker aminoguanidine in 46 albino mice 


(25-35 g) allocated into four groups. 


Methods The first group received intraperitoneal saline (control; 0-9 per cent wv"! sodium chloride 
1 mi kg~'; n = 6), the second group intraperitoneal endotoxin (Escherichia coli lipopolysaccharide 
055:B5 20 mg kg”'; n = 19), the third group intraperitoneal aminoguanidine (20 mg kg’, 20 min 
before and 12 h after saline; n = 6) and the fourth group both endotoxin and aminoguanidine 
intraperitoneally (a = 15). Some 24 h later, the animals were anaesthetized with ether and blood 
samples were collected by cardiac puncture together with mesenteric lymph node (MLN), spleen 
and liver specimens under aseptic conditions. Specimens were then cultured to determine the 
presence of colony-forming units as an index of bacterial translocation. 

Results No bacterial growth was detected in samples from the first and third groups. Colony-forming 
bacteria were found in ten of 14 MLN samples, eight of 14 spleens, four of 14 livers and three of 14 
peripheral blood samples in the second group, with E. coli being the predominant pathogen. In 
contrast, in the fourth group, colony-forming bacteria were found in only three of 14 MLN samples 
(P = 0-02 versus the second group), three of 14 spleens and one of 14 liver specimens. None of the 
values in the fourth group was significantly different from those in the saline control group. 

Conclusion The inhibition of INOS during endotoxaemia by its specific blocker aminoguanidine 
attenuates the incidence of bacterial translocation in mice. These results may be exploited clinically 


for the prophylaxis and treatment of septic states. 





erage ir. 


In contrast to significant improvements in the care of 
critically ill patients, septic shock still remains a leading 
cause of death in non-coronary intensive care units’. The 
development of multiple organ failure during the progres- 
sion of this sepsis-triggered clinical entity increases the 
mortality rate from 30 to 100 per cent’. Although Gram- 
positive micro-organisms’, some fungi’, bacterial DNA or 
active synthetic oligonucleotides’ can initiate the cascade 
of events that leads to septic shock and multiple organ 
failure, it is widely accepted that sepsis and its 
consequences are caused predominantly by Gram-negative 
bacteria*® and their endotoxins’. Endotoxin is probably 
the primary initiator of septic shock. A large proportion 
of patients with non-Gram-negative sepsis have endo- 
toxaemia® and 40 per cent of patients with septic shock 
lack any pathogenic micro-organisms in the blood or 
tissue’!'. Since the gastrointestinal tract is the main 
source of endotoxin”, it is postulated that an increase in 
intestinal mucosal permeability, for example resulting 
from blunt multiple trauma’, burn injury'’, intestinal 
ischaemia and reperfusion’, food deprivation? or 
exogenously introduced endotoxin per se'’, may result in 
the pathological migration of live bacteria into the blood- 
stream as well as to gut-associated lymphoid structures". 
This may lead to fatal multiple organ failure”. 
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Recent studies have revealed the mechanisms of action. 
of endotoxin", and nitric oxide appears to have the - 
central role’. Briefly, endotoxin, together with cytokines _ 
(e.g. interleukin 1, tumour necrosis factor, interferon 7), 
leads to the induction of inducible nitric oxide synthase 
(iNOS) in the endothelium, macrophages and vascular 
smooth muscle cells”. This results in the production of 
copious amounts of nitric oxide”, which renders the — 
vasculature hyporesponsive to vasoconstrictors™ and 
vasodilators’, resulting in refractory hypotension and 
diminished blood flow to vital organs, which leads to 
multiple organ failure’. a 

Aminoguanidine, a molecule containing the guanidino 
group of L-arginine linked to hydrazine, is reported to be - 
a relatively selective inhibitor of iNOS. In animal experi- 
ments aminoguanidine attenuates circulatory failure and 
improves survival in experimentally induced Gram- 
negative” and Gram-positive? septic shock. It is also 
possible that iNOS inhibition may reduce endotoxin- 
induced bacterial translocation since endotoxin-induced 
cellular injury is closely associated with iNOS induction”. 
In addition, endotoxin-induced intestinal microvascular 
leakage in the small and large intestine can be blocked by 
iNOS inhibition”. On the basis of these findings, the 
effects of iNOS inhibition by its specific blocker amino- 
guanidine were studied on bacterial translocation in 
experimental endotoxaemia in mice. 


Materials and methods 


Forty-six albino mice were divided into four groups. The first 
group, which served as control, received intraperitoneal saline 
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(09 per cent wv `° sodium chloride 1 ml kg” '; 2 = 6); the second. 


third, intraperitoneal aminoguanidine (aminoguanidine 
hemusulphate 20 mg kg~'; Sigma) 20 min before and 12h after 
saline (2=6); and the fourth group both intraperitoneal 
endotoxin and aminoguanidine (7 = 15), complying with the 
relevant treatment protocols of the second and the third groups. 

Twenty-four hours later, surviving animals were anaesthetized 
with ether, a thoracotomy was performed under aseptic con- 
ditions and blood samples were collected by sterile cardiac 
puncture. A l-ml sample of blood from each animal was placed 
into a blood culture bottle containing brain heart infusion (BHI) 
broth for aerobic growth and the bottles were incubated for 
7 days at 37°C. Subsequent subcultures were performed using 
blood agar base (Merck, Rahway, New Jersey, USA) after 48 h 
and easin- methylene blue agar (EMB; Merck) after 7 days. 

To obtain mesenteric lymph node (MLN), spleen and liver 
specimens, a midline laparotomy incision was performed. MLNS, 
spleen and liver were removed, weighed and homogenized in 
2m! BHI broth with grinding rods. Homogenates were placed on 
EMB and blood agar. After 24 and 48 h of aerobic incubation at 
37°C, the plates were examined and bacteria identified using 
standard microbiological techniques. 

All surgical interventions and preparation of the tissues were 
conducted under aseptic conditions with strict adherence to 
sterility. 

Statistical evaluation was done using Fisher's exact test and 
differences were accepted as statistically significant when the 
two-tailed P value was less than 0-05. 


Results 


Five of 19 mice in the second (endotoxin only) group and 
one of 15 mice in the fourth (endotoxin plus aminoguani- 
dine} group died within 24h; no death was observed in 
the other groups. Statistical analysis indicated no 
significant difference in survival between the groups. 

No colony-forming bacteria could be isolated from any 
of the samples obtained from surviving animals in the first 
(salipe control) or the third (aminoguanidine only) group 
which indicated the absence of bacterial translocation in 
these mice (Table /). 

However, in the second group, colony-forming bacteria 
were isolated from both blood and tissue specimens. The 
incidence of bacteria isolated MLNs and spleen was sig- 
nificantly greater than that for the first group (P = 0-01 for 
MLNs and P = 0-04 for spleen) (Table 7). Although fewer 


Table 1 Incidence of colony-forming bacteria as an indicator of 
bacterial translocation in blood and tissue specimens 





Specimen 
Mesenteric 
Group lymph nodes Spleen Liver — Blood 
Control (saline) 0 0) 0) 0) 
(1 = 6) 
Endotoxin 107 a 4 3 
(n= 14) 
Aminoguanidine () 0 0 0 
(n= 6) 
Endotoxin plus ai 3 i 0 
aminoguanidine 
(n = 14) 





a, Number of surviving animals after 24h. *P<0-05 versus 
control (saline) group: TP = 0-02 versus endotoxin group (Fisher's 
exact test) 


colony-forming bacteria were isolated from samples 
obtained from the fourth group in comparison to the 
second, these differences were not statistically significant 
except for MLNs (P=0-02). The predominant bacteria 
isolated were E. coli, which was present in all of the 
samples; Proteus mirabilis and diphtheroids were also 
encountered occasionally. 


Discussion 


In this study exogenously applied endotoxin caused 
bacterial translocation into MLNs, spleen, liver and blood 
in albino mice. Aminoguanidine treatment reduced bac- 
terial translocation. Although the differences between the 
values in spleen, liver and blood were not statistically 
significant, significant inhibition (P=0-02) of bacterial 
translocation into the MLNs by aminoguanidine was the 
main finding of this study. This agrees with the concept of 
iNOS inhib#ion being beneficial in various models of 
septic shock?*’. 

The precise mechanism of aminoguanidine-induced 
inhibition of bacteria! translocation is not clear. Although 
the selective” blockade of excess nitric oxide production 
via inhibition of INOS" appears to be the main mode of 
action, the inhibition of polyamine catabolism”, catalase 
activity, histamine metabolism™ or formation of glyco- 
sylation end-products* may also contribute to its bene- 
ficial effects. Other possible explanations include that 
gastrointestinal mucosa is highly susceptible to hypoxia 
and ischaemia—reperfusion injury”, and the possibility of 
bacteria escaping and migrating from the lumen into the 
bloodstream after intestinal epithelial lining disruption’ as 
documented in mechanically ventilated patients”. 

In the gastrointestinal tract, endogenous nitric oxide 
plays an impertant role in the regulation of mucosal blood 
flow and helps mucosal protection against endotoxin- 
induced damage”. Since at least three types of nitric oxide 
synthase exist with diverse physiological and patho- 
physiological roles”, the beneficial role of non-specific 
nitric oxide synthase blockage during low-perfusion states 
such as myocardial ischaemia” or septic shock” is 
questionable. By using L-arginine analogues such as NS- 
nitro-L-arginine methyl ester“ or N©&-monomethyl-1- 
arginine” during endotoxaemia, it is reported that the 
mortality rate is increased because of organ ischaemia and 
microvascular thrombosis”, On the other hand, there is 
growing evidence that selective inhibition of iNOS using 
aminoguanidine is beneficial by blocking the endotoxin- 
induced decrease in mesenteric blood flow”, by restoring 
vascular responsiveness in the lungs and kidneys and by 
inhibiting endotoxin-induced vascular leakage”. These 
reports are further supplemented by a recent study which 
demonstrated that aminoguanidine attenuates 
hepatocellular injury, respiratory dysfunction, metabolic 
acidosis, circulatory failure and death induced by 
lipoteichoic acid and peptidoglycan in an experimental 
model of Gram-positive shock”. The present results agree 
with current understanding of the cascade of events that 
lead to endotexin-induced death and provide evidence for 
the attenuation of | endotoxin-induced bacterial 
translocation by a selective iNOS blocker”, 

The concept of bacterial translocation itself remains 
controversial within the context of this study”. Despite 
some opposing views! there is enough evidence for its 
occurrence and its close association with multiple organ 
failure encountered during numerous states such as 
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haemorrhagic sick thermal injury”, intestinal obstruc- 
tion“, total parenteral nutrition’ or elective operation”. 
It is widely accepted that any injury (including 
exogenously applied endotoxin'’”’) that disrupts the 
integrity of intestinal mucosa may facilitate the migration 
of bacteria out of the lumen” which then triggers the 
complex interactions between immunological defence 
mechanisms and invading pathogens. In the present study, 
the presence of colony- -forming bacteria in the MLNs, 
spleen, liver and blood of mice that received endotoxin 
only is in full agreement with current understanding of the 
effects of endotoxin on gut-associated organ systems. 

Taken together with previous results, the outcome of 
the present study allows a conclusion that exogenously 
applied E. coli endotoxin causes the presence of bacteria 
in gut-associated organs. Aminoguanidine, a relatively 
selective inhibitor of iNOS, attenuates this phenomenon. 
This action could constitute the basis for treatment of 
patients with systemic inflammatory response syndrome, 
sepsis and septic shock. 
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Background In patients with lymphoma, tissue for histology can be obtained through image-guided 
techniques or by surgery. The aim of this study was to assess the efficacy of surgical endoscopic 
techniques in obtaining adequate tissue specimens. 

Methods Ninety-two patients with suspected or confirmed lymphoma were referred for a surgical 
biopsy of a deeply located intrathoracic or intra-abdominal mass or lymph node. The 86 patients 
who had surgery using a surgical endoscopic technique were included in this study. There were 54 
men and 32 women, of mean age 34 (range 15-78) years. Most were selected directly for surgery 
while five previously had a failed computed tomography-guided biopsy. A total of 89 procedures 
were performed in 86 patients: laparoscopy (15 patients), thoracoscopy (61) and mediastinoscopy 
(13). 

Results No patient died. One intraoperative complication occurred during thoracoscopy (1 per cent). 
Two postoperative complications were noted (2 per cent). Three patients required conversion to 
open surgery (3 per cent). Adequate tissue for histology was obtained by surgical endoscopic 
procedures in 87 per cent. Twelve of 13 mediastinoscopies were successful. After thoracoscopy, the 
success rate was 92 per cent but only nine of 15 laparoscopies were considered successful. 

Conclusion In patients with lymphoma, surgical endoscopic techniques have a high diagnostic yield 
and a low morbidity rate. Barring exceptional circumstances these should be favoured rather than 
conventional open surgery. 














Obtaining adequate tissue specimens is a preliminary and The different eee use are oe a ars ae 
essential step in the diagnosis and management of Se eee pelo te esa tack rh! oS 
nents with iy : image-gui > E ù A. Tr ae 
Ae pie is P T st ee chats needle mediastinotomy because of contraindications to split lung o 
opsies ( Bs) ave a hig! iagnostic yield ranging ventilation for thoracoscopy. 7 
from 65 to 85 per cent, they produce insufficient speci- 
mens for specialized studies like immunophenotyping or a ae — l 
cytogenetic analysis. The good results of IGNB reported Fable 1 Indication for biopsy in 86 patients 
in some large radiological series are usually presented as 














having an overwhelming advantage compared with the Site e ae 
i A a ae l Horg Site patients: == 
morbidity and cost of open surgery. The potential of ge 
surgical endoscopy in the diagnosis and management of Xbdomindi neous 3 
lymphoma is. seldom reported™', so that surgical Abdominal lymph node mass 11 
endoscopy is not yet thought as an alternative to IGNB, Mediastinal mass 31 
even in recent radiological publications’? Mediastinal lymph node mass 19 

The aim of this study was to review the efficiency of Pulmonary tumour | 3 
surgical endoscopic techniques in obtaining adequate Pulmonary nodule 17 
specimens in patients with lymphoma, either at Total 86 





presentation of the disease, or at progression. 


Table 2 Procedures performed (7 = 89) 





Patients and methods 
Between 1991 and 1996, 92 patients presenting with suspected or No. of 


confirmed lymphoma were referred for a surgical biopsy of a procedures 
deeply located intrathoracic or intra-abdominal mass or lymph Sees nae 
node (Zable 1). Only the 86 patients who had surgery using a Surgical endoscopic technique | 
surgical endoscopic technique were included in this study. There Laparoscopy 15 
were 54 men and 32 women with a mean age of 34 (range Thoracoscopy 61 
15-78) years. Most were selected directly for surgery but five _Mediastinoscopy eae 13 
previously had a failed IGNB. During the same interval, 82 Conventional open technique 
IGNBs were performed at this institution. Laparotomy 3 

| Phoractotomy Q 
PE TOEP TEA ie ea ana a Pace peor Nos wee Sternotomy 0) 

Mediastinotomy 3 
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The indications for biopsy were as follows: for diagnosis in 
suspected but unproved lymphoma (48 patients); at progression 
of lymphoma, e.g. recurrence at a new site (23 patients); or for 
restaging on completion of medical treatment; in patients with a 
residual mass, the concern was to determine whether there was 
persistent disease (15 patients). 


Technical aspects 


Laparoscopy was initially performed with the patient 
supine. Reaching retroperitoneal tumours and/or latero- 
aortic lymph nodes was often difficult using this position, 
so the lateral position was adopted, which allows the 
intestines to drop away, facilitating the approach to the 
retroperitoneal vessels. Patients were discharged 1 or 
2 days after surgery. 

Thoracoscopy was performed using double-lumen 
tracheal intubation except in patients with narrowing of 
the trachea related to the lymphoma or a poor respiratory 
function contraindicating split ventilation’. In 11 
patients with a small lung nodule, preoperative hook-wire 
localization was used. 

Mediastinoscopy was performed using a conventional or 
video mediastinoscope. Whenever possible a whole lymph 
node was removed. Mediastinoscopy was performed 
either as a day case or with a single overnight stay in 
hospital. In the case of mediastinal tumours or lymph 
nodes, the indications for using either mediastinoscopy or 
thoracoscopy were obvious in most patients. For instance, 
tumours or lymph nodes in the posterior and/or inferior 


The study comprised 86 patients in whom 89 endo- 
scopic procedures were performed. Clinical data, 
operative details and pathological results were entered 
prospectively into a database. A procedure was considered 
successful when it provided sufficient tissue for the 
pathologist to allow rational treatment. A small biopsy 
that allowed a pathological diagnosis, i.e. Hodgkin’s or 
non-Hodgkin’s lymphoma, but which did not permit 
subtyping was considered a partial failure. A biopsy that 
did not result in any diagnosis was considered a complete 
failure. 


Results 


There were no deaths. One intraoperative complication 
occurred during thoracoscopy {1 per cent): a pulmonary 
haemorrhage during lung biopsy could not be controlled 
thoracoscopically and required thoracotomy. The 
postoperative course was uneventful. Two postoperative 
complications were noted (2 per cent): one pleural 
effusion that did not need chest drainage and settled after 
physiotherapy and one intra-abdominal abscess following 
laparoscopy. In the latter case laparotomy was required 
but no cause for the abscess was found. It was assumed 


Table 3 Subtypes of lymphomas and Hodgkin’s disease by biopsy 
at first endoscopic operation 














mediastinum could be reached only via the thoracoscope. ue 
Paratracheal lymph nodes were usually approached via Non-Hodgkin’s lymphoma 31 
mediastinoscopy. However, thoracoscopy was preferred Inconclusive 4 
for lesions of the upper third of the middle mediastinum, Low-grade folicular l 
when multiple biopsies were required, such as for Diffuse large cell n 20 
restaging lymphoma or biopsy of other organs, e.g. lung. Other (including lymphoblastic) $ 
Cosmetic considerations in some young women influenced Hodgkin's disease oo 
Nodular sclerosing 18 
choice in favour of thoracoscopy, since two or three Mixed cellulaniy 
: at i cellularity 4 
lateral punctures are more easily hidden than a neck scar. ; 
Table 4 Outcome of patients with failure at first operation 
Site of First Final 
Patient biopsy procedure Result Reoperation Result diagnosis 
Total failure 
I Abd, LN Laparoscopy Failure -— aon None 
f: Med. LN Mediastinoscopy Non-specific LN Thoracoscopy Success Hodgkin's 
3 Abd. LN Laparoscopy Failure Laparoscopy SUCCESS NHL 
4 Med. LN Thoracoscopy Failure of split Mediastinoscopy Success Hodgkin's 
ventilation 
5 Med. tumour Thoracoscopy Necrotic tissue — — Carcinoma 
6 Lung tumour Thoracoscopy Insufficient Thoracotomy Success Hodgkin's 
biopsy 
7 Abd. LN Laparoscopy Technical Laparotomy Success Hodgkin's 
problem 
8 Lung nodule Thoracoscopy Split ventilation — — None 
impossible 
Typing failure 
I Med. tumour Thoracoscopy Small size Mediastinoscopy Success Hodgkin’s 
biopsy 
2 Abd. LN Laparoscopy Small size — — NHL without 
biopsy subtyping 
3 Abd. LN Laparoscopy Small size — = NHL without 
biopsy subtyping 
4 Abd. LN Laparoscopy Small size Laparoscopy SUCCESS NHL 
biopsy 





Med., mediastinal: Abd., abdominal; LN, lymph node; NHL, non-Hodgkin’s lymphoma 
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Table 5 Final pathological diagnosis after thoracoscopy in 15 
patients presenting with residual thoracic mass 





No. of 
Diagnosis patients 
Success i4 
Hodgkin's ee te 4 
Non-Hodgkin’s lymphoma l 
Fibrosis 4 
Necrotic tissue I 
Tuberculosis — z 
Normal enlarged thymus 2 
Failure | 





that a pancreatic injury during laparoscopic biopsy of a 
peripancreatic lymph node might have caused a 
pancreatic fistula leading to an abscess. Indeed, pancreatic 
tissue was found with the lymph node sample on 
histology. 

Three patients (3 per cent) required conversion to open 
surgery. As mentioned above, one patient had a 
thoracotomy for pulmonary haemorrhage. A second 
required a mediastinotomy because of inefficient lung 
collapse that did not permit a safe thoracoscopic exami- 
nation. Finally, in the laparoscopic group, a technical 
problem led to the need for a laparotomy. In all these 
three patients, a pathological diagnosis was obtained. 

The mean duration of postoperative stay was 1 (range 
1-2) days after mediastinoscopy, 3 (range 1-10) days after 
thoracoscopy and 3 (range 2-14) days after laparoscopy. 

The overall success rate of surgical endoscopic pro- 
cedures was 87 per cent. Twelve of 13 mediastinoscopies 
were successful. The patient whose mediastinoscopy was 
not contributory had repeat thoracoscopy 1 month later. 
In the thoracoscopic group, the success rate was 92 per 
cent. Only nine of 15 laparoscopic procedures were 
successful; there were three complete failures and three 
partial failures, due to inadequate size of the lymph node 
biopsies. In total, four patients had a difficult phenotyping 
(partial failure). In two, no further Surgery was necessary; 
in the other two, a repeat endoscopic procedure was 
performed successfully. The final histopathological 
subtypes of the lymphomas are listed in Table 3. The 
histological details of all failed cases are presented in 
Table 4 and of patients investigated for possible residual 
disease in Table 5. 






Discussion 


Despite the rapid development of surgical endoscopy, 
laparoscopy and/or thoracoscopy are not used routinely as 
diagnostic and staging tools in the diagnosis and 
management of lymphoma. In 1993, Ribet and Cardot™ 
reported a series of 480 anterior mediastinal tumours. 
Fifty-two were lymphomas; 32 were biopsied via 
mediastinotomy and five via thoracotomy or sternotomy. 
Laparotomy, thoracotomy and sternotomy all have the 
inherent morbidity of major surgery. In a series of 133 
laparotomies for Hodgkin’s disease, Jockovitch et al." 
reported a 9-8 per cent rate of small bowel obstruction, 
requiring repeat laparotomy in most cases. 

An alternative, less invasive biopsy technique is done 
using ultrasonographic or computed tomography (CT) 
guidance. Radiologically guided biopsies were previously 
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performed using fine-needle aspiration cytology but this — 
gave a pathological diagnosis in only 64 per cent of 
patients’. With core-needle biopsies, the diagnostic 
accuracy is around 80 per cent in many recent series, 
especially when several samples can be obtained using a 
coaxial technique'’. In the series of Ben-Yehada et al' 8 
per cent of the patients received therapy on the basis of 


the core-needle biopsy alone. In the study of Pappa et alè 0- 


the rate was similar (83 per cent). In the latter study, the > 


size of the samples was sufficient for phenotyping in all a 
cases. The authors point out that they did not encounter = 


the problem of missing large follicles, a theoretical 
limitation of IGNB for assessment of follicularity?. 

All failures of IGNB reported in recent papers have 
subsequently required an open surgical biopsy'’. Since — 


1991, the present authors have used a surgical endoscopic 


technique rather than open surgery whenever possible. 
This policy has resulted in an indisputable advantage for- 
patients whose biopsy was successful, because of the- 


limited incisions and the short hospital stay. The success = 


rates of thoracoscopy (56 of 61) and mediastinoscopy (12:= 
of 13) found in this series are similar to those of other - 
studies dealing with these techniques for mediastinal - 
masses and/or lymph nodes'* 
Few studies of laparoscopy for biopsy of lymphomas are 
available". In this study, laparoscopy yielded less than 
aoe or mediastinoscopy. Overlooking positive. 
lymph nodes during laparoscopy is a limitation of the- 
method”, In a series of 55 laparoscopies performed in 
52 patients with suspicion of lymphoma, Conlon et al” 


reported a diagnostic accuracy of 98:2 per cent. The high 
failure rate in the present series may be due to the fact _ 


that most abdominal masses or lymph nodes are referred 
to the radiologist for percutaneous biopsy’. Only patients ` 
not selected for IGBN had surgery. These patients either 
have a small lesion which may be difficult to reach = 
laparoscopically, especially in the obese, or a high. 
suspicion of Hodgkins disease or low-grade non- 
Hodgkin’s lymphoma. In the latter situation, examination 
of a whole lymph node is usually essential. Dissecting and- 
removing a whole lymph node located in the retro-. 
peritoneum is sometimes difficult. Proximity of large. 
vessels and/or pancreas may prompt excessive caution andi 
lead to an inadequate biopsy”. Experience may also 
matter. Recently, it was found that adapting the patient’s 
position to the procedure was helpful in exposing the 
retroperitoneum, making the operation easier and safer. 
Surgical endoscopic techniques are especially beneficial - 
for ruling out residual disease when a mass is still present 
after therapy. Despite imaging, it may be difficult to assess: 
whether a residual mass is malignant. Thoracoscopic and 
laparoscopic techniques allow for multiple biopsies in 
different areas of the residual mass, thus reducing the 
likelihood of a false-negative diagnosis. | 
Based on this study, the following management may be 
proposed. Abdominal masses or lymph nodes of sufficient 
size for percutaneous biopsy?! should be approached 
primarily through IGNB. When Hodgkin's disease is 
suspected, the need to examine a complete lymph node 
makes surgery preferable**. Open surgery may be avoided 
in most cases, although increased experience with laparo- 
scopic biopsy is necessary to improve results still further. 
For patients with lymph nodes of the middle 
mediastinum, mediastinoscopy is the procedure of choice 
because of its high diagnostic yield as well as its low 
morbidity and short postoperative stay'**"**. Patients with 
a lung nodule or other mediastinal mass are best investi- 
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gated by thoracoscopy’ *'*. CT-guided biopsy is indicated 
for masses close to the chest wall and/or in patients with 
respiratory failure’. 


References 
| Ben-Yehuda D, Polliack A, Okon E, Sherman Y, Fields G, 


Lebenshart P et al Image-guided core-needle biopsy in 
malignant lymphoma: experience with 100 patients that 
suggests the technique is reliable. J Clin Oncol 1996; 14: 
2431-4. 

Carrasco CH, Richli WR, Lawrence D, Katz RL, Wallace S. 

Fine needle aspiration biopsy in lymphoma. Radiol Clin 

North Am 1990; 28: 879-83. 

3 Pappa VI, Hussain HK, Reznek RH, Whelan J, Norton AJ, 
Wilson AM et al. Role of image-guided core-needle biopsy in 
the management of patients with lymphoma. J Clin Oncol 
1996; 14: 2427-30, 

4 Silverman SG, Lee BY, Mueller PR, Cibas ES, Seltzer SE. 
Impact of positive findings at image-guided biopsy of 
lymphoma on patient care: evaluation of clinical history. 
needle size and pathologic findings on biopsy performance. 
Radiology 1994; 190: 759-64. 

5 Wittich GR, Nowels KW, Korn RL, Walter RM, Lucas DE, 
Dake MD er al. Coaxial transthoracic fine-needle biopsy in 
patients with a history of malignant lymphoma, Radiology 
1992; 183: 175-8. 

6 Zornoza J, Cabanillas FF, Altof TM, Ordonez N, Cohen MA. 
Percutaneous needle biopsy in abdominal lymphoma. AJR 
Am J Roentgenol 1981; 136: 97-103. 

7 Childers JM, Balserack JC, Kent T, Surwit EA. Laparoscopic 
staging of Hodgkin's lymphoma. J Laparoendosc Surg 1993, 3: 
495-9, 

8 Childers J, Surwit E. Laparoscopic para-aortic lymph node 
biopsy for diagnosis of a non-Hodgkin's lymphoma. Surg 
Laparosc Endosc 1994; 2: 139-42. 

9 Conlon KC, Zelentez A, LaQuaglia M, Dougherty E. 

Laparoscopy: redefining the role of the surgeon in abdominal 

lymphoma. Surg Endosc 1996; 10: 179 (Abstract). 

Emilia JC, Neff PT, DeMaria E. Laparoscopic staging for 

Hodgkin's disease. Surg Endosc 1996; 10: 203 (Abstract). 


ba 


if 


raat” 


l1 


l4 
15 


16 


it 


17 


18 


Gossot D. Endoscopic surgery of the mediastinum. In: Toouli 
J, Gossot D, Hunter J, eds. Endosurgery. New York: 
Churchill Livingstone. 1996: 829-38. 

Gessot D, Toledo L, Fritsch S, Celerier M. Mediastinoscopy 
ys thoracoscopy for isolated mediastinal biopsy. Results of a 
prospective nonrandomized trial. Chest 1996; 110: 1328-31. 
Gessot D. Miaux Y, Guermazi A, Celerier M, Fria J. The 
hook-wire technique for localization of pulmonary nodules 
during thoracoscopic resection. Chest 1994; 105: 1467-9. 
Ribet M, Cardot G. Approche des tumeurs du meédiastin. 
Ann Chir 1993; 47: 161-6. 

Jockovitch M, Mendenhall NP, Sombeck MD, Talbert JL, 
Copeland EM Ill, Bland KI. Long-term complications of 
laparotomy in Hodgkin's disease. Ann Surg 1994, 219: 
615-24. 

Landreneau RJ, Hazelrigg SR, Mack MJ, Fitzgibbon LD, 
Dowling RD, Acuff TE et al. Thoracoscopic mediastinal 
lymph node sampling: useful for mediastinal lymph node 
stations inaccessible by cervical mediastinoscopy. J Thorac 
Cardiovasc Sure 1993; 106: 554-8. 

Rendina EA. Venuta F, De Giacomo T, Ciriaco PP, 
Pescarmona EO, Francioni F et al. Comparative merits of 
thoracoscopy, mediastinoscopy, and mediastinotomy for 
mediastinal biopsy. Arn Thorac Surg 1994; 57: 992-5. 

Rieger R, Schrenck P, Woisetschläger R, Wayand W. 
Videothoracoscopy for the management of mediastinal mass 
lesions. Surg Endosc 1996; 10: 715-17. 

Hemming AW, Nagy AG, Scudamore CH, Edelmann K. 
Laparoscopic staging of intraabdominal malignancy. Surg 
Endosc 1995; 9: 325-8. 

Salky BA, Bauer JJ, Gelernt IM, Kreel I. The use of 
laparoscopy in retroperitoneal pathology. Gastrointest Endosc 
1988; 34: 227-30. 

de Kerviler E, Guermazi A, Cazals-Hatem D, Frija J. Use of 
abdominal compression as an aid to CT-guided retro- 
peritoneal biopsies. AJR Am J Roentgenol 1996; 167: 1346-7 
(Letter). 

Pattison CW, Westaby S, Wetter A, Townsend ER. 
Mediastinoscopy in the investigation of primary mediastinal 
lymphadenopathy. Scand J Thor Cardiovasc Surg 1989; 23: 
177-9. 

Cybulsky IJ, Bennett WF. Mediastinoscopy as a routine 
outpatient procedure. Ann Thorac Surg 1994, 58: 176-8. 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 1107-1110 





British Journal of Surgery 1998, 85, 1111-1113 


Abscess after appendicectomy in children: the role of conservative 


management 


B. O. OKOYE, B. RAMPERSAD, A. MARANTOS, L. J. ABERNETHY*, P. D. LOSTY and 


D. A. LLOYD 


Departments of Paediatric Surgery and “Radiology, Alder Hey Children’s Hospital, University of Liverpool, Liverpool, UK 
Correspondence to: Mr B. O. Okoye, Department of Paediatric Surgery, Bristol Royal Hospital for Sick Children, St Michael’s Hill, 


Bristol BS2 SBI. UK | 





Background Intra-abdominal abscess remains a significant cause of morbidity following 
appendicectomy. In children, little emphasis has been placed on the non-invasive management of 
this complication using antibiotic therapy alone. This study reviews the experience of a paediatric 
surgical department in managing abscess arising after appendicectomy. 

Methods Hospital records of all children undergoing appendicectomy between January 1992 and 


January 1997 were reviewed retrospectively. 


Results Some 1024 children underwent appendicectomy over a 5-year period. Twenty three patients 
(2-2 per cent) developed abscesses after appendicectomy. Non-operative management with 
intravenous or oral antibiotics alone was successful in 21 patients, with complete clinical and 
radiological resolution of the abscess. Drainage of the septic collection was performed in only two 
patients: by laparotomy (n = 1) and by the transrectal route (n = 1). 

Conclusion Antibiotic therapy alone is an efficacious and safe first-line treatment modality in children 
who develop this complication. Drainage of an abscess developing after appendicectomy is rarely 


necessary in children. 





Acute appendicitis is the commonest emergency requiring 
abdominal surgery in children’. The recommended 
treatment is appendicectomy, and the management of 
affected children is standardized in most adult general 
and paediatric surgical units. Appendicectomy is uni- 
formly associated with a low morbidity and mortality rate’. 
However, there remains a small yet significant morbidity 
attributed to complications following surgery. 

Intra-abdominal abscess is an important cause of pro- 
longed hospital stay or readmission following appendic- 
ectomy. The accepted treatment of this complication has 
followed traditional surgical philosophy which requires 
drainage of the abscess'’. To this end, there has been a 
trend towards the use of minimally invasive techniques 
such as ultrasonographically guided drainage via the 
percutaneous, transvaginal or transrectal routes, reserving 
laparotomy for cases in which the intra-abdominal 
collections are not amenable to evacuation by these 
methods*°. Although most drainage techniques employ 
the concomitant use of broad-spectrum antibiotics, little 
emphasis has been made in the literature regarding solely 
non-invasive management of abscess after appendic- 
ectomy with antibiotic therapy alone. In this study, recent 
experience in the management of this complication in 
children is presented. 


Patients and methods 


The hospital records of all children undergoing appendicectomy 
between January 1992 and January 1997 were reviewed. Patients 
who developed an intra-abdominal abscess following appendic- 
ectomy were entered into the study. Children who had an 
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established appendiceal abscess at initial presentation were 

excluded from further analysis. Eligible patients were identifie 
and the following information recorded: age, sex, clinical 
features, white cell count, radiological diagnosis, site and size of 
abscess, method of definitive treatment and outcome. The fol 
lowing details regarding the original appendicectomy wer 
obtained: duration and nature of symptoms before diagnosis 


operative findings, cultures of peritoneal swabs, antibiotic =~ 


therapy and postoperative course. 7 
All patients received intraoperative antibiotics, with cefo- | 
taxime and metronidazole administered intravenously. Anti 
biotics were administered for varying periods of time after | 
operation depending on the operative findings and clinical 
course of the patient (Table 1). If free purulent peritoneal fluid 
was found at operation, limited lavage was performed with warm 


normal saline. It is not the authors’ practice to insert peritoneal = 
drains in these patients. All wounds were closed primarily ires > 


spective of operative findings. 


suspected if the patient developed increasing abdominal pain, 
ileus, diarrhoea or persistent pyrexia. After the exclusion of . 
other causes of postoperative pyrexia, such as wound, intras 

venous access site, urinary tract or respiratory infection, all — 
patients with the above symptomatology underwent ultra- 


Table 1 Operative findings and antibiotic duration at initial 
appendicectomy in patients with subsequent abscess 





Duration of No. of | 


Operative finding antibiotics (h) patients 








Suppurative appendicitis 24 2 
Gangrenous appendicitis As 1 
(excluding macroscopic perforation) 
Perforated appendicitis 120 20 
Total 23 
1111 
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sonography of the abdomen and pelvis. Patients developing the 
above symptoms/signs following discharge from hospital had 
similar studies performed. 

Criteria for the diagnosis of an intra-abdominal abscess were a 
defined intraperitoneal collection on ultrasonography in combi- 
nation with symptoms or signs suggestive of an abscess. The 
presence of leucocytosis contributed to, but did not confirm, the 
diagnosis of intra-abdominal abscess. If an abscess was detected, 
patients were treated with intravenous antibiotics (cefotaxime 
and metronidazole). If the abscess was diagnosed while the 
patient was already receiving antibiotics, additional therapy, 
usually in the form of an aminoglycoside (gentamicin), was 
added to the therapeutic regimen. Ambulatory patients with mild 
symptoms were treated with oral antibiotics alone, usually a 
combination of cephradine and metronidazole. 

Response to antibiotic therapy was monitored by an improve- 
ment in clinical symptoms (resolution of abdominal pain, ileus 
and pyrexia) and by serial ultrasonography. Drainage of the 
abscess by laparotomy or via a transrectal or percutaneous route 
was performed if the septic collection failed to show clinical or 
radiological signs of resolution. 

Results are expressed as mean(s.d.). 


Results 


Some 1024 appendicectomies were performed over a 
5-year period. Of these patients, 23 (2:2 per cent) 
developed an abscess after appendicectomy (12 boys and 
11 girls). The median age at presentation was 11-7 (range 
2:3—16) years. The initial operative findings are shown in 
Table 1. Patients developed symptoms and/or signs 
suggestive of an intra-abdominal abscess at varying 
periods after appendicectomy, ranging from 2 to 24 days, 
with most patients presenting between 4 and 6 days after 
surgery. Thirteen of the 23 children developed an abscess 
in the postoperative period whilst still receiving intra- 
venous antibiotics, while ten developed symptoms at home 
following discharge. 

Fever (temperature above 37:5°C) (n=18) was the 
commonest presentation, either as an isolated symptom 
(2 =3) or in combination with abdominal pain (n= 10), 
vomiting (n=4) or diarrhoea (n=6). Five patients 
presented without fever. In these children, the commonest 
feature was abdominal pain (n = 5), either alone (n = 2) or 
accompanied by vomiting (n = 2) or diarrhoea (n = 1). 

The white cell count was available in 15 patients who 
presented with symptoms of an intra-abdominal abscess. 
Of these, 12 patients had a leucocytosis (18-5(5-0) x 10° 
per litre), while three did not (10-5(1-4) X 10° per litre). 

The diagnosis was confirmed by ultrasonography in all 
cases. The abscesses were most commonly located in the 
rectouterine or rectovesical space (n=16) with the 
remainder in the right iliac fossa. The largest dimension 
of the abscess was 5-9(2:0) cm. Peritoneal fluid cultures 
were available in 11 cases and the commonest offending 
organism was Escherichia coli (seven of 11 cultures). Of 
the two patients who underwent drainage of the abscess, 
pus cultures grew E. coli in one while the other yielded no 
growth. 

Twenty-one of the 23 patients were treated successfully 
with antibiotic therapy alone. Eighteen patients required 
intravenous antibiotics while four children responded to 
oral antibiotic treatment. The duration of antibiotic treat- 
ment was 7:5(2°5) days. In these children, the temperature 
returned to normal in a median of 4 (range 1—10) days 
and median hospital stay was 8:3 (range 2-30) days. One 
patient (hospital stay 30 days) had an abscess in the right 
iliac fossa which resolved with antibiotics but developed 





b 


Fig. 1 a Ultrasonographic scan showing a large intraperitoneal 
abscess in the right iliac fossa. b Follow-up scan on the same 
patient showing complete resolution of the abscess after 1 week 
of intravenous antibiotics. a, abscess; b, urinary bladder 


an additional complication of a sympathetic pleural 
effusion. The median time to ultrasonographic resolution 
of the intra-abdominal collection was 185 (range 
7—60) days (Fig. 1). 

Non-operative treatment was not used in two patients 
with a pelvic abscess. One of these children underwent 
laparotomy amd drainage as primary therapy based on the 
clinical condition of the child on presentation and the 
discretion of the attending paediatric surgeon. The other 
was managed successfully by ultrasonographically guided 
transrectal drainage. These patients were discharged 9 
and 2 days respectively after drainage of the abscess. 


Discussion 


The routine use of prophylactic antibiotics together with 
improvements in the perioperative fluid management and 
resuscitation of children have seen a reduction in the 
incidence of major infectious complications following 
surgery for acute appendicitis’*. The incidence of abscess 
development after appendicectomy in childhood varies 
from 0 to 2-2 per cent in all children with acute 
appendicitis”. The present incidence of 2-2 per cent is 
therefore comparable with previous reports. In children 
with perforated appendicitis, the reported abscess rate 
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ranges from 0 to 6 per cent’, As expected, in the 
present study this complication usually followed surgery 
for perforated gangrenous appendicitis (20 of 23 patients). 
However, two patients with an inflamed appendix and one 
with a gangrenous appendix also developed a pelvic 
abscess. 

The prevention of wound and/or intra-abdominal sepsis 
following perforated appendicitis has received a great deal 
of attention. Until now, the only therapeutic intervention 
proven to reduce the incidence of these septic compli- 
cations following appendicectomy is the use of prophy- 
lactic antibiotics*'*". Peritoneal lavage with normal saline 
at the time of initial surgery is believed to reduce peri- 
toneal contamination and reduce the likelihood of septic 
complications’. There is, however, no conclusive evi- 
dence to support the use of this procedure. The value of 
antibiotic lavage also remains uncertain. The insertion 
of peritoneal drains at the time of operation to prevent 
intraperitoneal collections remains controversial and has 
been associated with an increase in postoperative septic 
complications'*"”, 

In this study” about half of the abscesses occurred while 
the patient was still receiving intravenous antibiotics. This 
is in agreement with an earlier report”. Furthermore, 
patients on intravenous antibiotic therapy may not mani- 
fest the classic symptoms and/or signs associated with 
intra-abdominal abscess. These observations enforce the 
need for vigilance and regular clinical monitoring in the 
postoperative care of these patients. 

Traditional surgical doctrine dictates that pus should be 
drained. As a result the recommended management of the 
intra-abdominal abscess developing after appendicectomy 
is to drain or evacuate purulent collections'“. Techniques 
for peritoneal drainage have evolved towards minimally 
invasive methods such as percutaneous, transrectal or 
transvaginal drainage under ultrasonographic or com- 
puted tomographic guidance, reserving laparotomy for 
instances in which these procedures are not feasible or 
fail’°. Such procedures, although efficacious, are invasive, 
may require a general anaesthetic and cause significant 
distress and discomfort to the apprehensive child. Little 
emphasis exists in the literature regarding the use of anti- 
biotic therapy alone without recourse to drainage for 
abscess after appendicectomy in children. 

The present study has illustrated the feasibility of 
managing this septic complication in children largely by 
the sole use of antibiotics without drainage. These 
findings have been supported recently by a smaller study 
in children which reported complete resolution of the 
abscess in eight of ten patients with the sole use of anti- 
biotics’. Notably, in the present study, intravenous anti- 
biotics were not universally required as four patients 
made a satisfactory recovery on oral antibiotics alone. 
Neither the age nor sex of the children nor the site, size 
or radiological appearance of the abscess collection had 
any correlation with the response to non-operative 
therapy, demonstrating the versatility of this management 
policy. 

In summary, this study has shown that formal drainage 
procedures are required only in rare circumstances in 
children with this postoperative complication. Treatment 
should be tailored to the individual patient’s response 
with regular clinical and radiological assessment. 
Antibiotic therapy alone is an efficacious first-line 
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treatment in children who develop abscess after 
appendicectomy. 
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Background Anal sphincter function is increasingly preserved following rectal excision for cancer and 
provides a better quality of life for patients than does a permanent colostomy. However, 
anastomotic complications may cause considerable morbidity and mortality. This retrospective study 
examined the incidence of anastomotic complications following two forms of reconstruction after 
resection for mid-rectal cancer: colonic pouch—anal anastomosis (CPAA) and low colorectal 


anastomosis (LCRA). 


Methods Some 258 consecutive patients with mid-rectal cancers between 6 and 11 cm from the anal 
verge underwent proctectomy with mesorectal excision and either CPAA or LCRA. The incidence 
of clinical and radiological leaks was determined in these patients who were considered in three 
groups: LCRA (defunctioning stoma), LCRA (no defunctioning stoma) and CPAA (all 


defunctioned). 


Results In the LCRA group without a defunctioning stoma, a clinical leak occurred in 17-0 per cent, 
compared with two of 30 in the LCRA group with a defunctioning stoma. In the CPAA group a 
clinical leak occurred in 4-9 per cent of patients, which was not significantly different from the rate 
in those with a defunctioned LCRA. Patients with a non-defunctioned LCRA were more likely to 
suffer a clinical anastomotic leak (P = 0-01), peritonitis (P = 0-001) and require unscheduled 
reoperation (P = 0-006) than those with a defunctioned LCRA and/or CPAA. 

Conclusion The use of a protective defunctioning stoma is advocated in conjunction with LCRAs. 
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Recent years have seen a dramatic decrease in the fre- 
quency of abdominoperineal resection of rectal cancers in 
favour of sphincter-preserving procedures. Although it is 
generally agreed that patient satisfaction and quality of 
life are superior following sphincter-preserving surgery, 
significant morbidity and mortality do occur, with ana- 
stomotic dehiscence being the primary concern. The 
incidence of anastomotic leakage following anterior 
resection varies from 2 to 17 per cent depending on the 
level of the anastomosis’, surgical expertise? and the 
method of reconstruction’. In the presence of generalized 
abdominal sepsis, mortality rates of around 50 per cent 
are reported? and those surviving the immediate conse- 
quences of anastomotic failure can expect a poor 
functional result because of stenosis and reduced com- 
pliance of the neorectum®. Although oncologically sound, 
the benefits of mesorectal excision may be associated with 
a high incidence of anastomotic dehiscence’* and the 
routine use of defunctioning stomas has been suggested 
for these high-risk anastomoses”. 

Three approaches to reconstruction following rectal 
resection are available. In low rectal cancer (less than 
6cm from the anal verge) the authors routinely use 
colonic pouch—anal anastomosis (CPAA)’. For cancers in 
the upper rectum, above 12 cm, the lesion is resected and 
the distal mesorectum transected at least 5 cm below the 
inferior margin of the tumour followed by a low colorectal 
anastomosis (LCRA). The optimum reconstruction fol- 
lowing mesorectal excision in cancers with an inferior 
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margin falling between 6 and 1} cm is unknown and the 
decision between CPAA and LCRA is left to the dis- 
cretion of the surgeon. This paper reports experience of 
anastomotic complications in a series of 258 patients with 
cancers between 6 and 11cm, treated with CPAA or 
LCRA. 


Patients and methods 


Between July 1987 and December 1995, 398 consecutive patients 
underwent anterior resection for rectal cancer 12 cm or less from 
the anal verge. A group of 258 patients was selected with cancers 
situated between 6 and 11 cm from the anal verge in whom the 
decision to form CPAA or LCRA was made at operation. All 
rectal resections included the mesorectum and from 1992 total 
mesorectal excision (TME) with autonomic nerve preservation 
according to the method described by Heald and Ryall’ was 
employed. In all cases the splenic flexure was mobilized and high 
vascular ligation was performed. Proximal descending or distal 
transverse colon was used for anastomosis to the rectum or anus 
and adequate vascularity of the colon was confirmed by 
identification of pulsatile blood flow on dividing a distal appendix 
epiploica vessel or at the marginal artery. All CPAAs were 
defunctioned through a loop ileostomy or colostomy but for 
LCRA this decision was left to the discretion of the surgeon, 
depending on the patient’s condition, intraoperative progress and 
testing of the anastomosis by air insufflation. Thus, three groups 
were available for study: non-defunctioned LCRA, defunctioned 
LCRA and defunctioned CPAA. 

One hundred and twenty-two patients had CPAA and 136 
LCRA. The technique of CPAA has been described previously". 
The LCRAs were either double stapled (n =88) or sutured 
(in = 48); all anastomoses m the former group were tested 
routinely by air insufflation. In all cases, two vacuum drains were 


© 1998 Blackwell Science Ltd 





Table 1 Characteristics of patients in the three groups 





Defunctioned 
(n = 30) 
Age (years) 66(13) 
Ment : 14 (47) 
Distance from anal verge (cm)* 8:37(1-59) 
Margin of clearance (cm)* 3521-20) 
Calculated level of anastomosis (cm)* 4-75(1-60) 
Dukes staget 
A | 2 (7) 
B : 13 (43) 
C 7 (23) 
8 (27) 
No. of lymph nodes examined* 15-3(8-2} 
Preoperative radiotherapy 2(7) 


placed in the pelvis to reduce perianastomotic collections. A 
defunctioning stoma was performed in all patients who had 
CPAA and in 30 patients with LCRA. The level of the ana- 
stomosis was calculated in patients with a LCRA by subtracting 
the distal resection margin from the tumour level as measured at 
preoperative proctoscopy. A subgroup of patients received 
preoperative radiotherapy determined by the presence of tumour 
fixation. All patients received standard bowel preparation and 
three doses of prophylactic antibiotics. The characteristics of all 
patients appear in Table 1. 

All patients with a CPAA and those who had LCRA and a 
defunctioning stoma underwent water-soluble contrast enema 
before stoma closure, 8-10 weeks after operation. In addition, a 
water-soluble contrast enema was performed in any patient with 
features suggesting anastomotic leak. Clinical leak was defined as 
evidence of generalized or pelvic infection associated with 
symptoms such as abdominal pain, fever, leucocytosis or shock. 
The leakage was confirmed by contrast enema, imaging or at 
reoperation. Asymptomatic anastomotic leaks were identified at 
routine contrast studies before stoma closure and all were 
treated with retardation of stoma closure. 


Statistical analysis 

Values are given as mean(s.d.). Fisher’s exact test was used to 
compare qualitative variables and analysis of variance for 
quantitative variables. P<005 was considered statistically 
significant. 


Results 


The postoperative course was free from complications in 
61:2 per cent of patients (Zable 2). The duration of 
hospital stay was significantly longer in the CPAA and 
defunctioned LCRA groups. The reported values include 
days spent in hospital for stoma closure and readmission 
for complications after discharge. Resection was 
considered palliative because of metastatic disease in 
eight patients in the defunctioned LCRA group, 16 
patients in the non-defunctioned LCRA group and eight 
patients in the CPAA group. 

In the LCRA group without a defunctioning stoma, 
clinical anastomotic leaks occurred in 18 of 106 patients 
and included nine patients with frank peritonitis, seven 
with pelvic abscess and/or five with rectovaginal fistula. 
Seventeen patients in this LCRA group required 
reoperation (Table 3). Clinical leakage in the subgroup of 
LCRA with a defunctioning stoma occurred in two 
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LCRA 


*Values are mean(s.d.); tvalues in parentheses are percentages, tanastomosed to pectinate line in anal canal. LCRA, low colorectal 
anastomosis; CPAA, colonic pouch—anal anastomosis. $Analysis of variance or Fisher’s exact test os 












Not defunctioned CPAA | 
(n = 106) (n = 122) P$ 


53 (50) 73 (59-8) 04 = 


8-49(1-42) 7221-18) < 0-000 

3-42(1-06) 2-99(1-45) 0-02 — 

5-05(1-70) } O4 
O41 

8 (7-5) 10 (8-2) 

52 (49:1) 68 (55:7) 

30 (28:3) 36 (29-5) 

16 (15-1) 8 (66) | ae 

15-1(7-1) 16-6(8:8) 057 

12 (113) 22 (18-0) 01 


Table 2 Postoperative complications and hospital stay 





LCRA 


Not 
Defunctioned defunctioned CPAA = 





(n = 30) (n = 106) 
No complications* 16 (53) 68 (65) 74 (60-7) 0-49 
Anastomotic leak* me 
Clinical 2 (6) 18070) 649) O01 
Asymptomatic 1 (3) 0 (0) 473-3) oo o 
Peritonitis” 0 (0) 9 (8-5) 0(0) 001 
Pelvic abscess” 16) 7 (6-7) 2(16) O14 
Reoperation” 3 (10) 17 (160) 4 (33) 000- 


Mean(s.d.) 


30-3(25-5) 1780140) 237136) 0008 
hospital stay (days)f i 








*Values in parentheses are percentages. tHospitalization included 
readmission for stoma closure and complications. LCRA, low 
colorectal anastomosis; CPAA, colonic pouch-anal anastomosis. - 
tAnalysis of variance or Fisher’s exact test ae 


Table 3 Deaths and complications requiring reoperation 











LCRA 
Not 7 es 
Defunctioned defunctioned CPAA = 
(n = 30) (n = 106) (n= 122) 
Death 0 2 ; 
Peritonitis Q 9 0 
Pelvic abscess 1 5 1 
Rectovaginal fistula 1 3 3 
Bowel obstruction 1 9 0 





LCRA, low colorectal anastomosis; CPAA, colonic pouch—anal 
anastomosis TS 


patients, resulting in one case each of pelvic abscess 
and rectovaginal fistula, both managed operatively. 
Reoperation in this group was also required in one 
patient with early postoperative small bowel obstruction. 
An asymptomatic leak occurred in one patient, which 
healed on conservative management with delay in stoma 
closure. Seventeen per cent of stapled anastomoses 
required reoperation for clinical leak compared with 8 per 
cent of sutured anastomoses (P =0-25). The use of a 
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defunctioning stoma was similar between the stapled and 
sutured group: 20 versus 25 per cent respectively 
(P = 0-69). 

In the CPAA group clinical leaks occurred in six 
patients and asymptomatic leaks in four. No peritonitis 
occurred in this group; clinical leaks presented as fever 
(a= 1), pelvic abscess (= 2) and pouch vaginal fistula 
(n = 3). Four patients required further surgery (Zable 3); 
the remainder responded to conservative treatment with 
antibiotics and delay in stoma closure. Overall, patients 
with non-defunctioned LCRA were significantly more 
likely to suffer a clinical anastomotic leak (P= 0-01) and 
peritonitis (P=0-001) than those with a defunctioned 
LCRA and CPAA, and to require unscheduled reoper- 
ation than those with CPAA (P = 0-006). 

Two patients in the non-defunctioned LCRA group 
died after operation. One patient who also underwent 
extended right nephrectomy for renal carcinoma died on 
day 7 after reoperation for peritonitis due to ischaemic 
infarction of the left colon. The second patient died on 
the sixth day after operation from fulminant septic shock 
despite intensive medical management and early reoper- 
ation for peritonitis due also to colonic necrosis. In the 
CPAA group one patient with cirrhosis who had a pallia- 
tive resection died on day 31 after operation from massive 
variceal haemorrhage. 

As a consequence of septic complications, stomas were 
permanent in one of 30 patients in the defunctioned 
LCRA group and 2-8 per cent (three of 106) in the non- 
defunctioned LCRA group compared with 1-63 per cent 
(two of 122) in the CPAA group (P= 0-69). Cardiac, res- 
piratory and thrombotic complications occurred equally i in 
CPAA and LCRA groups whether or not a defunctioning 
stoma was used and are not detailed in this report. 


Discussion 


The introduction of TME has been a major advance in 
the surgical strategy for rectal cancer resulting in a re- 
duction in local recurrence without adjuvant therapy’? ", 
but it is often associated with a high frequency of ana- 
stomotic dehiscence’*. Following TME, the distal rectum 
is divided leaving a variable length of rectum, aiming to 
maintain an adequate distal resection margin of at least 
2cm of rectal wall. Such a resection potentially endangers 
the blood supply to the residual distal rectum and leaves a 
large pelvic space for the accumulation of clot and serous 
fluid with concomitant risk of pelvic infection. These 
features almost certainly contribute to the high frequency 
of anastomotic problems which have been described. 

A recent analysis of 219 LCRAs at a median distance of 
5cm from the anal verge’ reported an incidence of ana- 
stomotic problems similar to that of the present study. 
Leaks occurred in 17-4 per cent of patients and major 
leaks, presenting as peritonitis or pelvic abscess, in 11 per 
cent. Fifty seven per cent of the anastomoses were de- 
functioned compared with 22-0 per cent in this series, in 
which an overall clinical leak rate of 147 per cent for 
LCRA was observed. Six of 62 patients (10 per cent) 
without a defunctioning stoma in Karanjia’s series’ 
developed peritonitis with three deaths compared with an 
incidence of 8-5 per cent with two deaths in the present 
patients with LCRA and no defunctioning stoma. In 
patients with a defunctioned LCRA, the frequency of 
clinical leaks was 8-2 per cent in the series cited and 7 per 
cent (two of 30 patients) in this report. Long-term 


sequelae of anastomotic sepsis led to permanent stomas in 
5 per cent of the patients in Karanjia’s series and 2-9 per 
cent of those in the present series of LCRAs. Aitken" 
described an overall clinical leak rate of 14 per cent in a 
smaller series of TME; however, this included cancers up 
to 16cm from the anal verge and the use of defunctioning 
stoma was not indicated. 

A lower incidence of anastomotic complications follow- 
ing similar surgery has been reported by other groups 
undertaking TME for rectal cancer’'*. In one study there 
was a 29 per cent incidence of clinical anastomotic leak 
with no deaths, but this series included patients with 
direct coloanal anastomoses as well as low stapled 
anastomoses. In another study*, an incidence of clinical 
leakage of 1 per cent after anterior resection with TME 
was reported, but over half of the patients had tumours 
situated between 11 and 20cm from the anal verge so 
direct comparison is not possible. 

Symptomatic anastomotic complications following 
stapled or handsewn CPAA are reported in up to 8-6 per 
cent of patients with or without a  defunctioning 
stoma*'*"*. Although these series are small, their rates 
are similar to the present reported clinical leak rate of 4-9 
per cent in the CPAA group, with reoperation required in 
3-3 per cent of patients. These results are similar to those 
for defunctioned LCRAs in this series, and indeed there 
is little difference between CPAA and a non-defunctioned 
LCRA in terms of duration of hospitalization and compli- 
cations. However, it is perhaps relevant that although all 
cancers fell between the 6 and 11cm margin, overall 
CPAA was employed in the treatment of more cancers at 
the lower end of this spectrum, where LCRA may be 
more hazardous. 

There are theoretical benefits in the use of CPAA over 
defunctioned LCRA. In CPAA the anastomosis is not 
compromised by the potentially poor vascularity of the 
distal rectum, and the volume of the colonic pouch and its 
mesocolon reduces the pelvic dead spaces, which in 
combination with adequate suction drainage should help 
prevent pelvic collections. In addition, recent evidence 
from Doppler studies indicates that vascularization of the 
apex of the colonic pouch is better preserved than that of 
terminal colon supporting the concept that this region is 
the preferred site for anastomosis. Furthermore, the 
extrapelvic position of the coloanal anastomosis allows 
fistulas to evacuate spontaneously via the anus, thereby 
minimizing spread of pelvic sepsis. The required length of 
rectum at which a colonic pouch offers no further 
functional advantage over direct colorectal anastomosis is 
uncertain, but when LCRA follows TME, there is unlikely 
to be significant reservoir function. 

It is apparent that unprotected LCRA carries a con- 
siderable risk of death and morbidity from anastomotic 
complications and, on the basis of the present series and 
that of others*, it appears prudent to employ a de- 
functioning stoma with all high-risk LCRAs. In terms of 
anastomotic complications, there is little difference 
between CPAA (all defunctioned) and defunctioned 
LCRA and ultimately the choice should be directed by 
long-term functional outcome when the level of the 
tumour permits this choice. 
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Background Controversy exists about the optimal surgical resection for lower third rectal carcinoma. 
The aim of this retrospective study was to analyse whether the type of surgery is a significant 


predictor of outcome after curative surgery alone. 


Methods Eighty-two consecutive patients underwent abdominoperineal rectum excision (APRE, 41 
patients) or sphincter- saving operation (SSO, 41 patients) for adenocarcinoma at 3-5-7-5 cm from 


the anal margin. Cox proportional hazards technique with univariate and corrected (m 


ultivariate ) 


analyses and the Kaplan-Meier life-table method were used to evaluate the data. 

Results Tumour wall penetration and lymph node involvement, but not the tumour level or the type 
of surgery, were found to be significant predictors of outcome. The local recurrence rate at 1, 2 and 
5 years was 10, 22 and 26 per cent respectively after APRE, and 5, 13 and 21 per cent after SSO. 
The disease-free survival rate at 1, 2 and 5 years was 85, 67 and 58 per cent respectively after 


APRE., and 88, 78 and 62 per cent after SSO. 


Conclusion Tumour-related factors are significant predictors of outcome. The type of surgery (APRE 
or SSO) did not seem to be a significant variable in this non-randomized study. 
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Controversy surrounds the optimal curative resection for 
carcinoma of the lower third of the rectum. Published 
series on the results of abdominoperineal rectum excision 
(APRE) and sphincter-saving operations (SSOs) in rectal 
carcinoma are difficult to assess. Most authors report on 
cancer of the whole rectum, while others have reported 
only on middle and lower third rectal cancers together. 
For an appropriate comparison of techniques, however, 
only a limited part of the rectum should be studied be- 
cause Outcome deteriorates with decreasing distance be- 
tween tumour and anal verget. It is agreed that complete 
mesorectal excision and a distal. mar gin of 2cm are 
adequate to contain local cancer spread**. Strict appli- 
cation of the 2-cm distal margin rule, however, means that 
every carcinoma in the lower third of the rectum has to be 
treated by APRE. Indeed, if one takes into account 
smooth muscle shortening im the fresh, unpinned 
specimen of about 50 per cent of its im situ length and a 
2~4-em length of the anal canal in the conscious patient, 
the lower edge of a rectal cancer would have to be located 
at 6-Scm above the anal verge for an SSO to be 
indicated. In clinical practice, however, this theoretical 
rule is not always respected. 

The outcome in patients with cancer in the lower third 
of the rectum was therefore reviewed to identify pre- 
dictors of oncological outcome and, more specifically, to 
evaluate whether the type of operation (APRE or SSO) is 
related to failure, i.e. local or distant disease recurrence. 


Patients and methods 


Eighty-two consecutive patients with carcinoma of the lower 
third of the rectum were studied. The lower third of the rectum 
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was defined as the zone extending from the anorectal ring to 
7-5 cm from the anal margin’ and all patients underwent primary 
‘curative’ surgery (R,) between January 1984 and December 
1993. Exclusion criteria were rectal tumours extending into the 
anal canal (21 patients), intraoperative tumour breach or soiling 
(eight patients) and perioperative adjuvant (chemo)radiation (12 
patients). A sphincter-saving procedure was performed in 41 
patients and an APRE in another 41. Five patients had a syn- 
chronous gastrointestinal carcinoma, two in the APRE group 
and three in the SSO group, treated at the time of rectal surgery. 
Comparative analysis showed no significant difference with 
regard to sex ratio, tumour diameter, depth of tumour wall pene- 
tration, lymph node involvement, tumour node metastasis 
(TNM) stage. differentiation grade, synchronous carcinoma and 
operating time between the APRE and SSO groups. Mean(s.d.) 
age of patients in the APRE and SSO groups was 68(10) and 
60(10) years respectively P<0-001, z test). The mean(s.d.) dis- 
tance from the anal margin, measured with a rigid proctoscope, 
was 4-5(1:2)cm in the APRE group compared with 5-3(1-1) cm 
in the SSO group (P=0-001, ¢ test). Of four surgeons, one 
performed 24 of the 41 SSOs (P < 0-001, 7 test). 

A sphincter-saving procedure consisted of low anterior resec- 
tion (11 patients), restorative rectal excision with straight 
coloanal anastomosis (12) or colon pouch—anal anastomosis (18). 
The anastomosis was hand sewn in 22 patients and stapled in the 
remainder. A pretective stoma was constructed in 23 patients. 

The mean(s.d.}) duration of hospital stay was 19-7(9-5) days 
after APRE and 17:7(9-2) days after SSO (P not significant). 
Postoperative complications occurred in 40 patients: in 18 of 41 
after APRE and in 22 of 41 after SSO (P not significant). Post- 
operative complications after APRE were wound infection (five 
patients), bladder dysfunction (four), ileus (three), urinary tract 
infection (UTI) (two), bleeding (two), pulmonary complications 
(two), deep venous thrombosis (one), urethral fistula (one) and 
colostomy retraction (one). In the SSO group symptomatic 
anastomotic leakage occurred in nine patients, UTI in four, ileus 
in four, pulmonary complications in three, wound dehiscence in 
one, bladder dysfunction in one and delirium in one. 

Follow-up was complete up to 31 December 1995. All patients 
were re-examined at 6-month intervals, including serum carcino- 
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embryonic antigen determination, ultrasonography of the liver 
and chest radiography. Colonoscopy was performed at 1 year and 
thereafter at 3-year intervals if normal. When a recurrence was 
suspected abdominal computed tomography (CT), endorectal 
ultrasonography (after SSO) and whole-body positron emission 
tomography with ['*F]fluorodeoxyglucose (since 1990) was 
performed. Pelvic magnetic resonance imaging and thoracic CT 
were performed only when suggested by the radiologist. 

Time to event analyses were performed using the Cox pro- 
portional hazards technique. Individual or univariate analysis as 
well as corrected, multivariate analysis was performed to identify 
the optimally combined prognostic group of factors. The events 
studied were local recurrence and local or metastatic recurrent 
disease (disease-free survival). For each analysis the following 
potential prognostic variables were taken into account: age, sex, 
concomitant diséase (yes/no), American Society of Anesthesiolo- 
gists score, localization of the tumour from the anal margin, 
maximum tumour size, tumour differentiation grade, tumour wall 
penetration, lymph node involvement, TNM stage, synchronous 
gastrointestinal carcinoma, type of surgery (APRE or SSO), 
surgeon, operating time and intraoperative bleeding. 

Cumulative probabilities of local recurrence or disease-free 
survival rates were estimated using the Kaplan—Meier life-table 
method. Recurrence was considered local when it was located in 
the pelvis, whether or not in association with distant metastatic 
lesions. P= ()-05 was considered statistically significant. 


Results 


Individual prognostic factors significantly related to one of 
the events studied by univariate analysis in all 82 patients 
are shown in. Table 1. Tumour wall penetration, lymph 
node involvement, TNM stage, tumour differentiation and 
intraoperative bleeding were found to be related to both 
events. Corrected or multivariate analyses were performed 
to identify the combined group of factors that best predict 
local recurrence or disease-free survival. Lymph node in- 
volvement was identified in both analyses, whereas 
tumour level or type of surgery were not selected in either 
of them (Table 2). Thus, 19 of 25 patients with lymph 
node involvement developed local or metastatic recurrent 
disease compared with 12 of 57 patients with tumour-free 
lymph nodes. 

The incidence of local recurrence and recurrent local or 
distant disease was found to be comparable after APRE 
or SSO. The local recurrence rate at 1, 2 and 5 years was 
10, 22 and 26 per cent respectively after APRE, and 5, 13 
and 21 per cent after SSO. The disease-free survival rate 
at 1, 2 and 5 years was 85, 67 and 58 per cent respectively 
after APRE, and 88, 78 and 62 per cent after SSO. 

Because a distal safety margin of 2 cm certainly cannot 
be obtained in SSO for tumours located at 3—5 cm, time 
to event analyses were performed in this subgroup of 55 
patients. The same variables were used as for the previous 


Table 1 Individual or univariate analysis of factors affecting local 
recurrence and local or distant recurrent disease 





P 





ATARI reamme 


Local or distant 


Local recurrence recurrent disease 








Tumour wall penetration 0-009 < 0-001 
Lymph node involvement <0-001 <0-001 
Intraoperative bleeding 0-027 0-03 
Tumour differentiation 0-023 0-015 
TNM stage < 0-001 < 0-001 
TNM, tumour node metastasis 
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Table 2 Corrected or multivariate stepwise analysis of factors 
affecting local recurrence and local or distant recurrent disease 





P 





Local or distant >> 


Local recurrence recurrent disease- 





Lymph node involvement < 0-001 0-039 

Duration of operation 0-002 

ASA score 0-031 

Tumour wall penetration 0-003 

Synchronous gastrointestinal 0-009 
carcmoma 

TNM stage 0-026 





Variables are given in the order in which they were selected into 
the model. ASA, American Society of Anesthesiologists; TNM, ~ 
tumour node metastasis o 





analyses. Univariately significant variables were the same 
as for the whole group of 82 patients. Again, the type of - 
operation was not found to be significantly related to the 
outcome. The following variables were found to be signifi- — 
cant in a stepwise (multivariate) analysis (the variables 
are given in the order in which they were selected into- 
the model): lymph node involvement (P = 0-044), tumour 
wall penetration (P=0-023) and tumour differentiation — 
(P=0-03) for local recurrence; and lymph node involve- 
ment (P<0-001), tumour wall penetration (P = 0-001), 
synchronous gastrointestinal carcinoma (P = 0-002) and 
concomitant disease (P = 0-039) for disease-free survival. 
The outcomes after SSO (22 patients) and after APRE 
(33 patients) were comparable in this subgroup of | 
patients. The local recurrence rate at 1, 2 and 5 years was 














9, 24 and 28 per cent respectively after APRE, and 9, 18 p 


and 23 per cent after SSO. The respective disease-free 
survival rates were 88, 65 and 57 per cent after APRE, 
and 91, 77 and 64 per cent after SSO. k 
Two of eight patients who had a tumour break or soil- 
ing at the time of operation developed a local recurrence- 
after 4 and 6 months. Tumour break was reported only in 
the APRE group. Twelve patients had adjuvant (chemo)- 


radiation, seven in the APRE and five in the SSO group. 


Four of them developed local recurrence with distant 
metastasis in two between 9 and 52months after 
operation. Two others developed metastatic disease at 9 
and 12 months after operation. 


Discussion 


The level of the tumour is still probably the most 
important factor influencing the type of operation in a 
patient with resectable low rectal cancer. It has been 
demonstrated that the safety margin of distal clearance 
can be reduced to 2cm if taking more would jeopardize 
the anal sphincter. Short distal resection margins have not 
been significantly related to pelvic recurrence?+**. Of 
course, the distal margin, or doughnut if a stapler is used, 
should be tumour free as well as the lateral margins. The 
distal safety margin is inevitably shorter after SSO than 
after APRE for very low rectal cancer. For an optimal 
comparison of techniques, a randomized trial is required. 
This was not a randomized trial and a selection bias may 
well be present. Patients in the SSO group were younger 
than those in the APRE group, the tumour level was 
somewhat higher and one surgeon performed more 
restorative surgery than the others. However, the distri- 
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bution of all tumour-related parameters was comparable 
in both APRE and SSO groups, except for the tumour 
level. One might argue that a bias could be introduced 
into the data set by virtue of the selection criteria. 
Therefore, the outcome of the excluded patients was 
analysed. Although APRE seemed to be associated with 
an increased risk of tumour break in this series, the final 
outcome of these patients did not seem to be 
compromised. 

This study included only patients who underwent 
curative APRE or SSO without preoperative or post- 
operative (chemo)radiation for carcinoma in the lower 
third of the rectum. The results indicate that local tumour 
control as well as disease-free survival are similar after 
SSO and APRE. Although total mesorectal excision was 
performed in all patients, the local recurrence rate in this 
series seems fairly high, indicating and confirming the 
quality and limits of ‘curative’ surgery alone. Indeed, com- 
parable results have been reported in other non-random- 
ized trials comparing SSO with APRE although low and 
mid rectal cancer were mostly analysed together’. Local 
recurrence rates of 20-27 per cent have been reported 
even after extended lymphadenectomy for tumours at or 
below the peritoneal reflection’. A high local recur- 
rence rate might be explained by a high incidence of T, 
lesions: 71 per cent (29 of 41) in the APRE and 56 per 
cent (23 of 41) in the SSO group. 

This study confirms that tumour-related variables 
predict outcome. It also suggests that similar control of 
three-dimensional tumour and lymphatic spread can be 
obtained by SSO and APRE for cancer in the lower third 
of the rectum. Since a selection bias cannot be excluded, 
it should not be concluded that a SSO can safely be 
performed in all these patients. 
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Background Gunshot wounds to the kidney have been managed traditionally by surgical exploration. 
Concerns over increased nephrectomy rates and unnecessary explorations have placed this method 
under scrutiny. Selective renal exploration based on solid clinical and radiographic criteria may be a 


safer alternative and deserves evaluation. 


Methods The medical records of 52 consecutive patients with renal gunshot wounds, who were 
managed between September 1994 and August 1995 by a protocol of selective exploration, were 





reviewed. Renal injuries were explored only if they involved the hilum or were accompanied by 
signs of continued bleeding. Main outcome measures were the numbers of kidneys lost, as well as 
the morbidity and mortality related to the management of the renal injury. 


Results Three patients died from associated injuries shortly after admission. Fifteen patients suffered 
complications but only two had complications directly associated with the renal injury. Thirty-two 
patients underwent renal exploration and 17 of the 
or parenchymal trauma (grade IV and V). Renal exploration was successfully avoided in the 
remaining 20 patients. No kidneys were lost unnecessarily as a result of this policy. 


m required nephrectomy for major renovascular 














Conclusion Mandatory exploration of all gunshot wounds to the kidney is not necessary. Injuries that 
produce stable peripheral haematomas do not require exploration. 


Most penetrating renal injuries are treated by obligatory 
surgical exploration’. Although small stable perirenal 
haematomas after stab wounds have been managed 
successfully without surgical intervention**, most authors 
agree that injuries produced by bullets should be explored 
routinely“, However, releasing the tamponade produced 
by Gerota’s fascia may unnecessarily increase the 
nephrectomy rate’. Despite the fact that routine proximal 
control of the hilar vessels is being advocated to eliminate 
this risk*, this manoeuvre is not always feasible or advis- 
able in haemodynamically unstable patients with multiple 
injuries. | 

The risk of late complications, such as haematuria, 
arteriovenous fistula, scarring or renal hypertension, after 
conservative management, has been also cited as a reason 
for prompt exploration’. However, there is no evidence 
that these complications are reduced by operation; on the 
contrary, some authors have reported on the unreliability 
of immediate surgery to protect against such compli- 
cations”. Thus, a selective approach to gunshot wounds of 
the kidney warrants further investigation. 

This study evaluated the role of selective exploration of 
renal gunshot wounds and assessed the clinical and radio- 
graphic criteria of such a policy. 


Patients and methods 

All patients with gunshot wounds to the kidney were initially 
included in this study. Renal injuries were diagnosed in three 
ways: (1) direct inspection after opening of Gerota’s fascia 
during surgical exploration, (2) presence of Gerota’s fascia 
penetration with renal haematoma during abdominal (but not 
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renal) exploration, and (3) evidence of renal injury during... 
radiographic evaluation (intravenous pyelography (IVP) 
computed tomography (CT), renal arteriography). oe 

All patients were managed by a dedicated trauma team. 
Resuscitation was conducted according to the Advanced Trauma 
Life Support protocol. Patients with gunshot wounds of the 
abdomen were managed selectively rather than by mandatory. 
exploration according to previously published protocols". me” 

Haematuria did not constitute an indication for urgent 
Operation, unless accompanied by peritoneal signs, haemo- 
dynamic instability or rectal bleeding. Patients with haematu 
and no other findings underwent IVP and/or abdominal CT 
Patients who had haematuria and were operated on for other 
reasons had both perirenal areas inspected, and the presence of 
bilateral kidneys was confirmed by palpation. In the presence of 
active bleeding or expanding haematoma Gerota’s fascia was. 
opened, the kidney was mobilized, the bleeding was controlled b 
manual pressure and the injury was evaluated. Non-expand: Ba 
but large haematomas in haemodynamically stable patients were — 
explored after central control of the renal hilum. The 
management of the remaining perirenal haematomas consisted 
of exploration of the renal hilum and proximal ureter without. 
breaching Gerota’s fascia. Ss 

Demographic data and information regarding the injury, > 
diagnostic tests, therapeutic procedures and outcome were 
recorded prospectively. Renal injuries were graded according to 
the recommendations of the Organ Injury Scaling Committee of 
the American Association for the Surgery of Trauma”. Statistical 
comparisons were conducted by using the 7° test and Fishers 
exact test. E 











Results 


From September 1994 to August 1995, 452 patients with 
non-tangential gunshot wounds to the abdomen and back 
were admitted. Of these 54 had renal injuries. There were 
50 men and four women with a mean age of 26-2 (range 
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16-50) years. The mean Injury Severity Score (ISS) was 
20 (range 4-51). Associated intra-abdominal injuries were 
found in 48 patients, with the liver being the most 
commonly injured organ. Two patients died on the 
operating table before any assessment of their renal 
injuries was made and were excluded from any further 
analysis. Three more patients died within the first 24h 
from associated injuries. No additional deaths occurred. 
Complications occurred in 15 patients but were associated 
with the renal injury in only two cases (Table 1). The 
incidence of complications among patients with 
nephrectomy and patients with renal repair was similar 
(eight versus five). The mean hospital stay was 16-2 (range 
1-91) days. 

Fig. 1 shows the treatment of the 52 patients. The type 
of management with regard to the grade of renal injury is 
shown in Table 2. 


Patients with no laparotomy 


All four patients treated non-operatively demonstrated 
gross haematuria but were haemodynamically stable and 
had no abdominal tenderness. They were monitored 
radiographically and in the absence of any complications 
were discharged voiding clear urine (Table 3). 


Patients who had laparotomy without kidney exploration 


In 16 patients renal exploration was avoided. Gross 
haematuria was detected in 11 patients, microscopic 
haematuria in two and no haematuria in three. Nine 
patients had preoperative investigation of the kidneys: 
eight by means of one-shot IVP and one by abdominal 
CT. The one-shot IVP showed no abnormality in six 
instances, decreased visualization of one kidney in one 
patient and suspected extravasation in the other. In the 
two latter patients a small lateral renal haematoma with 
no evidence of active extravasation was found. Abdominal 
CT demonstrated a grade HI laceration of the upper right 
kidney without extravasation of contrast in a patient who 
also suffered significant liver trauma. This patient subse- 
quently underwent surgery for bleeding from the hepatic 
wound, and underwent suture of this liver laceration and 
right hepatic artery ligation. The renal haematoma was 
not explored, and a repeat CT scan 1 month later demon- 
strated almost complete recovery of the right kidney. 

Drainage of the injured area was performed in eight 
patients. No urine leaks were detected. All patients with 
haematuria demonstrated clear urine by the second day 
after operation. 

One renal complication was identified in a patient who 
developed haematuria 1 month after the injury. CT re- 


Table 1 Complications among 52 patients with gunshot wounds to the kidney 








Patient no. ISS Management Complication Hospital stay (days) 
i 16 Nephrectomy Pneumonia, fungal sepsis 69 
2 26 Renal repair Pneumonia 57 
3 14 Renal repair Pneumonia 17 
4 26 Renal repair Pneumonia, ARDS, sepsis 65 
5 20 No renal exploration Pneumonia, ARDS, fungal sepsis 66 
6 29 Nephrectomy ARDS, sepsis | 50 
7 34 Nephrectomy Multiple organ failure 91 
8 16 Nephrectomy Pancreatic fistula 43 
9 20 Nephrectomy Pancreatic abscess 15 

10 26 Nephrectomy Biliary leak 9 

YY 18 Renal repair Wound infection 6 

12 35 Nephrectomy Wound infection, intra- 23 

| abdominal abscess 

13 18 Nephrectomy Persistent pneumothorax 14 

14 34 Renal repair Urinary leak i] 

15 16 No renal exploration Late haematuria 13 





ISS, Injury Severity Score; ARDS, adult respiratory distress syndrome 


52 patients with kidney injury 
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20 patients undergaing 
no kidney exploration 


16 patients 
operated for 
associated injury 


4 patients 
treated 
non-operatively 


Fig. 1 Treatment of 52 patients with gunshot wounds to the kidney 


17 patients undergoing 
nephrectomy 
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| 
32 patients undergoing 


kidney exploration 


å patients undergoing 
unnecessary kidney 
exploration 


17 patients not 
undergoing nephrectomy 
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SELECTIVE MANAGEMENT OF RENAL GUNSHOT WOUNDS 1: 


Table 2 Management according to grade of renal injury in 37 of 
52 patients with gunshot wounds to the kidney 

a 

| Grade of renal injury 





i i uo M W y 


Nephrectomy (n = 17) ! 10 6 
Reconstruction (7 = 11) 1 6 4 
Unnecessary kidney 2 2 

exploration (n= 4) 
No kidney exploration despite l 

laparotomy (= 16)* 
No laparotomy (a = 4)+ 3 | 


“Only one patient was studied by computed tomography (CT); 
fgraded according to radiographic findings on CT and 
intravenous pyelography 


vealed lack of upper pole perfusion on the injured side. 
The patient underwent a successful partial nephrectomy 
and was discharged 7 days later with no further problems. 


Patients undergoing laparotomy and kidney exploration 


There were 32 patients in whom Gerota’s fascia was 
opened. 


Unnecessary explorations. In four patients exploration 
was conducted in violation of the protocol, as macroscopic 
(one patient) or microscopic (three patients) haematuria 
associated with small non-expanding perirenal haema- 
tomas was the sole indication for kidney dissection. Two 
patients had undergone a normal one-shot intravenous 
pyelogram before operation. Despite the presence of 
significant other intra-abdominal organ injuries, the 
kidneys were noted to have only superficial lacerations or 
contusions that did not require any kind of intervention. 





Renal reconstructions. In 11 patients renal salvage was 
possible. Eight patients presented with macroscopic and 
three with microscopic haematuria. In six of them one- 
shot IVP was performed before operation but failed to 
show any abnormality. Partial nephrectomy was per- 
formed in four patients, debridement and suture ligation 
in three, packing with omentum or gelatin sponge of 
central holes in two, repair of the renal pelvis in one and 
repair of the renal vein with kidney debridement in one. 
One patient had a urine leak that stopped spontaneously 
after 12 days. 


Nephrectomies. In 17 patients sacrifice of the kidney 
was deemed necessary. All but one of the injuries were 
classified as grade IV or V. Gross haematuria was present 
in all patients before operation. Six underwent one-shot 










Table 4 Comparison between patients requiring nephrectomy 
and patients who had renal repair after sustaining gunshot 

wounds to the kidney A 
Patients wi 








Patients with 
nephrectomy renal repair 
(n= 17) (n= 11) 
Mean admission SBP (mmHg) 1h] 122 
Mean ISS 20 19 
Mean admission Ht 33 34 
No. of patients with 5 Zs 
SBP <90 mmHg 
No. of patients with ISS > 20 12 4* 
No. of patients with Ht< 30 5 1* 
No. of patients with grade IV 16 4* 
or V renal injuries : 
Mean hospital stay (days) 18 i6. 


SBP, systolic blood pressure: Ht, haematocrit: ISS, Injury 
Severity Score. *P<0-05 versus patients with nephrectomy - 
{t test) 


IVP and two demonstrated poor imaging of the affecte 
kidney. Patients who underwent nephrectomy were mot 
often haemodynamically unstable, had more severe kidne 
injuries and had a higher ISS than patients who had renal 
reconstruction (Table 4). Ji 





Discussion 


Although surgical exploration has been suggested as the 
safest way to manage renal gunshot wounds’, there i 
concern that a policy of routine exploration of all injure 
kidneys may result in an increased rate of nephrectomy 
non-therapeutic exploration and unnecessary operative 
delay*’, : 

A more selective approach to renal injuries could t i 
justified, if nephrectomy and kidney-related complication 
rates compared favourably to results reported after 
routine exploration. In this study directed patient manage- 
ment was based on the location and the magnitude of th 
renal injury. Patients with active bleeding or large haema- 
tomas were explored, whereas stable haematomas away 
from the hilum were left undisturbed. In cases of renal = 
exploration, proximal vascular control was practised only 
in the presence of central injuries, provided that th 
patient was haemodynamically stable. With peripheré 
injuries or unstable patients the kidney was rapidly > 
delivered to the surface and haemostasis was achieved by = 
manual compression. eat ae 

This policy resulted in 38 per cent of patients avoiding ` 
unnecessary renal exploration. There was only one late 
















Table 3 Findings in four patients with renal gunshot wounds who were treated non-operatively 





Patient no. Site of gunshot wound Radiographic test 





Hospital stay 


l Right upper quadrant CT: grade Hf kidney laceration 6h” 
2 ‘Right lateral abdomen CT: grade H kidney laceration 1 day* 


IVP: normal functioning kidney, no extravasation 
CT: grade II liver laceration and grade IH kidney laceration (inferior pole) 


2 days 


CT: grade If kidney laceration 2 days 


3 ; Left flank 
; IVP: normal functioning kidneys, no extravasation 
4 Right flank 


IVP: normai function, no extravasation 





*Left against medical advice. CT, computed tomography; IVP, intravenous pyelography 
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kidney-related complication in this group (late haema- 
turia), which was repaired with no further sequelae for 
the patient. The nephrectomy rate in this series was 33 
per cent, which is in accordance with the literature™’ +t, 

= MeAninch et al? reported nephrectomy rates of as low 
as 13-8 per cent but nephrectomies were deemed neces- 
sary in 25 per cent of the more seriously injured kidneys. 
The present authors also performed nephrectomies almost 
exclusively for grade IV and V renal injuries. Un- 
fortunately, a direct comparison between the two series is 
not feasible because of differences in study design and 
renal injury classification systems. 

Preoperative one-shot intravenous pyelograms do not 
provide useful information other than the existence of two 
functioning kidneys. Of 23 studies performed (22 IVPs 
and one CT), there were two false-positive and ten false- 
negative tests. Routine one-shot IVP may produce 
unnecessary delays or misleading results. However, this 
test may be useful whenever there is reasonable doubt 
about the presence of a contralateral kidney (e.g. 
previously injured victim) and intraoperative palpation 
may be difficult (adhesions etc.). It should be always kept 
in mind that this test can be easily performed on the 
operating table, if deemed necessary. 

Patients with haematuria who are treated non- 
operatively should undergo radiological imaging of the 
kidneys. Abdominal CT with intravenous contrast can 
provide valuable information on perfusion, parenchymal 
damage and other organs. The routine combination of 
IVP, CT and renal angiography for accurate injury 
grading, as proposed by some authors, is probably exces- 
sive from an economic standpoint’. 

Long-term follow-up in trauma patients is notoriously 
difficult and is the major limitation of this study. Only 
three patients with renal injuries returned to the hospital 
within a month to undergo further imaging tests (CT in 
two patients and [VP in one). In all cases improvement of 
the renal lesion was noticed. Twelve more were followed 
up by clinical examination for a mean of 14 (7-32) days 
after the injury. No kidney-related problems were re- 
ported by these patients. Given the problems with follow- 
up in this population, it is prudent to consider some type 
of radiographic renal evaluation before discharging 
patients who did not undergo renal exploration, so that 
adequate renal function can be ascertained. 

In conclusion, this study shows that gunshot wounds to 
the kidney do not require mandatory exploration. Selec- 


tive management, based on clinical, radiographic or intra- 
operative findings, is safe. 


References 


1 Sagalowsky AI, McConnell JD, Peters PC. Renal trauma 
requiring surgery: an analysis of 185 cases. J Trauma 1983; 
23: 128-31. 

McAninch JW, Carroll PR. Renal exploration after trauma: 

indications and reconstructive techniques. Urol Clin North 

Am 1989; 1@: 203-12. 

3 Carlton CE Jr, Scott R Jr, Goldman M. The management of 
penetrating injuries of the kidney. J Trauma 1968; 8: 
[071-83. 

4 Cheng DLW. Lazan D, Stone N. Conservative treatment of 

type HI renal trauma. J Trauma 1994, 36: 491-4. 

Corriere JN, McAndrew JD, Brenson GS. Intraoperative 

decision-making in renal trauma surgery. J Trauma 1991; 31: 

1390-2. 

6 Bergren CT, Chan FN, Bodzin JH. Intravenous pyelogram 
results in association with renal pathology and therapy in 
trauma patients. J Trauma 1987, 27: 515-18. 

7 Holcroft JW, Trunkey DD, Minagi H, Korobkin MT, Lim 

RC. Renal trauma and retroperitoneal hematomas - 

indications bor exploration. J Trauma 1975; 15: 1045-52. 

McAninch JW, Carroll PR, Armenakas NA, Lee P. Renal 

gunshot wounds: methods of salvage and reconstruction. J 

Trauma 1993; 35: 279-84. 

9 Hutchinson JR, Nogrady MB. Late sequelae of renal trauma 
in the pediatric age group. Journal of the Canadian 
Association ef Radiology 1973; 24: 3-7. 

i0 Heyns CF, De Klerk DP, De Kock MLS. Stab wounds 
associated with hematuria — a review of 67 cases. J Urol 1983; 
130: 228-31. 

11 Demetriades D, Velmahos G, Cornwell E IH, Berne TV, 
Cober S. Bhasin PS et al. Selective nonoperative management 
of gunshot wounds of the anterior abdomen. Arch Surg 1997; 
132: 178-83. 

12 Moore EE, Shackford SR, Pachter HL, McAninch JV, 
Browner BD, Champion HR er al. Organ injury scaling: 
spleen, liver and kidney. J Trauma 1989; 29: 1664-0. 

13 Narred JA, Moore EE, Posner M, Peterson NE. 
Nephrectomy following trauma — impact on patient outcome. 
J Trauma 1985; 25: 842-4. 

14 Turner WW Jr, Snyder WH HI, Fry WJ. Mortality and renal 
salvage after renovascular trauma. A review of 94 patients 
treated in a 20 year period. Am J Surg 1983; 146: 848-51. 

15 Mee SL, MceAninch JW, Robinson AL, Auerbach PS, Carroll 
PR. Radiographic assessment of renal trauma: a 10-year 
prospective study of patient selection. J Urol 1989. 141: 
1095-8. 


t 


tat 


TO 


© 1998 Blackwell Science Lid, British Journal of Surgery 1998, 85, 1121-1124 


British Journal of 


Clinical significance of clonality in thyroid nodules 





H. KIM*, Z. PIAO*, C. PARK*, W. Y. CHUNG and C. $. PARK 


Departments of Surgery and *Pathology, Yonsei University College of Medicine, CPO Box 8044, Seoul, Korea 


Correspondence to: Dr C. S. Park 





Background Many different neoplastic and hyperplastic thyroid diseases present with clinically 
apparent thyroid nodules. Clonality analysis indicates whether a nodule arises from the polyclonal 





proliferation of a group of cells or forms a clone from a genetically altered cell and thus provides 
objective information on the origin of the thyroid nodules. Clonality was studied in thyroid nodules 
using the polymerase chain reaction (PCR) assay in the X-linked human androgen receptor 


(HUMARA) gene by random X chromosome inactivation in women. 

Methods DNA samples were obtained from 28 nodules in 21 women. All nodules and non-tumour 
thyroid tissues were fractioned selectively under a cryostat. Genomic DNA was isolated and 
digested with Hhal. PCR amplification of the HUMARA locus was performed using PCR mixtures 
containing [2-**P]2'-deoxycytidine 5‘-triphosphate. The PCR products were analysed by denaturing 


gel electrophoresis. 





Results The HUMARA alleles were heterogenous in 18 of 21 patients. Among the 23 nodules from 


18 patients, all of the eight papillary thyroid carcinomas were monoclonal. Two solitary nodules 
from follicular adenomas were monoclonal. Of the 13 follicular nodules from nodular goitres, ten 
were polyclonal and three were monoclonal. The monoclonal follicular nodules were larger in size 
(3:5 versus 2:0 cm, P<0-05) and had a tendency towards more cystic changes than polyclonal 


nodules. 


Conclusion PCR-based clonality study of thyroid nodules may help to distinguish hyperplastic from 


neoplastic nodules. 


Nodules of the thyroid gland, both single and multiple, 
are commoni", There is still no firm consensus on the 
best management of these lesions owing to the lack of 
adequate preoperative diagnostic techniques and patho- 
logical criteria to differentiate hyperplastic from neo- 
plastic lesions®*. 

Analysis of clonality in thyroid nodules would give 
important information on the origin of these lesions. 
Clonality analysis of thyroid nodules using differences in 


methylation of DNA in the active and inactive X chromo-’ 


some demonstrated previously that most of the malignant 
nodules and some benign thyroid nodules were 
monoclonal’, However, several problems have 
prevented the application of these findings in a routine 
clinical setting. The Southern blot hybridization technique 
requires at least two restriction enzymes and relatively 
large quantities of DNA. Recently, a highly polymorphic 
short tandem repeat (STR) in the human androgen 
receptor (HUMARA) gene in the X chromosome was 
identified" and polymerase chain reaction (PCR) for non- 
random X chromosome inactivation using this gene was 
performed successfully to identify the clonality in various 
types of tumours", DNA from 28 thyroid nodules was 
therefore subjected to PCR-based clonality assessment by 
using the size differences of the STR in the HUMARA 
allele; clonality was related to clinicopathological findings. 





Patients and methods 
Patients and tissue preparation 


Twenty-eight thyroid nodules from 21 women who had under- 
gone surgery for nodular thyroid disease were studied. These 
patients were identified prospectively and consecutively from 


[EAER RN be AALS AE ER EEE EOE E ef ORAA P EO E E E EE ES EE EE E EE EE Leann Te RANMA RE MMRER USA 


Paper accepted 20 January 1998 


© 1998 Blackwell Science Ltd 








April to June 1996 for a clonality study of thyroid nodules. ~ 
Information from the notes was obtained to determine. the 
demographics, nodule size and number. Patients ranged in ag 
from 22 to 65 (mean 41) years and had from one to thre È 
clinically apparent nodules. Of the 28 nodules, 16 were nodular > 
goitres, four were follicular adenomas and eight were papillary =~ 
carcinomas. The central portion of each nodule was carefully — 
dissected out and the tissue was snap-frozen in liquid nitrogen. A 
portion of the grossly non-tumorous thyroid tissue was sampled ~ 
separately. a 










DNA extraction 


DNA was extracted from the frozen tissue. In each tumour, the 
most homogeneous area with tumour cells was selected to reduce 
contamination by non-neoplastic inflammatory and stromal cells. 
The desired area of the tissue was fractionated by use of the 
cryostat fractionation technique” and digested overnight at 58° 
in a buffer containing Tris 0-5 mol/l pH 8-9, ethylenediamin 
tetra-acetic acid (EDTA) 20 mmol/l, sodium chloride 10 mol/l, 
proteinase K 500 ug/ml and | per cent sodium dodecyl sulphate, 
After digestion, DNA was extracted with an equal volume of 
phenol/chloroform. DNA was precipitated with ethanol and rë- 
suspended at a final concentration of 10 ug/ml in a buffer con- 
taining Tris 3 mmol/l pH 7:5 and EDTA 0-3 mmol/L. 








DNA digestion 


A total of 24g of each DNA sample was digested with 5 units: 
Hhal for 5h at 37°C, and the reaction was terminated by incu- 
bating the mixture for 20 min at 65°C. DNA was then extracted 
with an equal volume of phenol/chloroform and precipitated with. 
ethanol. DNA was washed with 70 per cent ethanol and 
resuspended in 20 wl water. An undigested aliquot of each DNA 
sample was retained as a control. i 


Polymerase chain reaction and gel electrophoresis 





Oligonucleotide primers for the amplification of the HUMARA 
allele were made as described by Mutter ef al.”. These primers 
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were designed to amplify variable numbers of trinucleotide 
repeat elements and several Hhal sites known to be methylated 
on the inactive, but not on the active, X chromosome’. The X 
chromosome inactivation patterns were determined by com- 
parison of PCR products from Hhal-digested and undigested 
DNAs isolated from thyroid nodules and matched normal 
thyroid tissues. Amplification was performed in a 20-ul PCR 


mixture (Tris 10 mol/l pH 8-4, potassium chloride 50 mmol/l, 
oligonucleotide primer 0-3 mol/l each, 2’-deadenosine 5’-tri- 
phosphate 0-2 mmol/l, 2'-deoxyguanosine _5'-triphosphate 
0-2 mmol/l, 2'-deoxythymidine 5’-triphosphate 0-2 mmol/l, 2'- 
deoxycytidine 5’-triphosphate (dCTP) 5 umol/l containing 1 wCi 
[x-°]dCTP (NEN DuPont, Boston, Massachusetts, USA, 3000 Ci/ 
mmol). Thermal cycling was followed as described by Mutter et 


Table 1 Clinical and pathological characteristics of 23 thyroid nodules 


Patient Age Pathological Gross Type of Size of 
no. (years) diagnosis feature follicle nodule (cm) Clonality 
ce ae a ee 
| 26 Papillary carcinoma Solid No 1:5 Monoclonal 
2 22 Papillary carcinoma Solid No 25 Monoclonal 
3 49 Papillary carcinoma Solid No 25 Monoclonal 
4 65 Papillary carcinoma Solid No 3-0 Monoclonal 
5 25 Papillary carcinoma Solid No a3 Monoclonal 
6 53 Papillary carcinoma Solid No 1-0 Monoclonal 
7 49 Papillary carcinoma Solid No i Monoclonal 
Nodular goitre Solid Micro and macro t3 Polyclonal 
8 48 Papillary carcinoma Solid No 0-5 Monoclonal 
Nodular goitre Solid Normal 1-2 Polyclonal 
9 3 Nodular goitre Solid Micro 3-0 Polyclonal 
10 42 Nodular goitre Solid Micro 2:0 Polyclonal 
Nodular goitre Solid Normal 1-5 Polyclonal 
1] 32 Nodular goitre Solid Micro and macro 25 Polyclonal 
12 3 Nodular goitre Solid Normal p2 Polyclonal 
13 36 Nodular goitre Cystic Normal oe Polyclonal 
14 6l Nodular goitre Cystic Macro 2°5 Polyclonal 
15 38 Nodular goitre Cystic Micro and macro 3°5 Monoclonal 
16 52 Nodular goitre Solid Micro and macro 4-() Monoclonal 
Nodular goitre Solid Micro and macro 3-0 Monoclonal 
Nodular goitre Solid Micro and macro 2°5 Polyclonal 
17 39 Follicular adenoma Cystic Micro 3-0) Monoclonal 
18 da Follicular adenoma Solid Micro and macro 6-0 Monoclonal 





123 45 67 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 
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Fig. 1 Examples of clonality analysis of thyroid nodules determined by polymerase chain reaction (PCR). The pattern of X chromosome 
inactivation by PCR amplification of the human androgen receptor (HUMARA) locus. X chromosome inactivation ratios were 
determined by comparing the amplified undigested or digested DNAs from normal thyroid (N, undigested DNA; Nd, Hhal-digested 
DNA) and tumour nodules (T, undigested DNA from tumour; Td, Hhal-digested DNA from tumour). In two papillary carcinomas 
(patients 1 and 7) one of the two HUMARA alleles was selectively eliminated (lanes 4, 6 and 12). In the adenomatous nodules of 
patient 7 (lanes 9 and 10) no elimination of HUMARA alleles was noted. Two nodular goitres (patients 10 and 16) showed polyclonality 
(lanes 16 and 24) or monoclonality (lanes 20 and 22) of different nodules. In the nodules of patient 16, different HUMARA alleles were 
eliminated in different nodules 
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al. with minor modifications: (1) the reaction mixture was 
preheated at 97°C for 5 min; (2) incubation for 10 min at 85°C, 
during which 1:25 units Taq polymerase (GIBCO-BRL, Grand 
Island, New York, USA) were added to each reaction; (3) 25 
cycles with prolonged denaturation consisting of 95°C for 1 min, 
55°C for 45s and 72°C for 90s; and (4) final extension at 72°C 
for 5 min. After final extension, an equal volume of stop buffer 
(95 per cent formamide, sodium hydroxide 20 mmol/l and 0-05 
per cent bromophenol blue and xylene cyanol) was added and 
the samples were loaded on to 7 per cent denaturing 
polyacrylamide gels containing urea 5-6 mol/l. 


Statistical analysis 


The clinical and pathological variables were cross-tabulated with 
the sources (monoclonal thyroid nodules and polyclonal thyroid 
nodules), and significance of association was determined using a 
z test and a non-parametric Mann-Whitney U test. 


Results 
Heterogeneity rates of the HUMARA allele 


Of the 21 patients, 18 showed polymorphism at the STR 
of the HUMARA gene. Of the total 23 thyroid nodules 
from 18 patients, 13 were nodular goitres, eight were 
papillary carcinomas and two were follicular adenomas. A 
summary of data characterizing the thyroid nodules is 
given in Table 1. 
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Fig. 2 a Gross features of a nodular goitre in patient 16. On cut 
section, multiple nodules were present. In the clonality assay, two 
nodules (right and middle) were monoclonal and the other 
nodule at the left was polyclonal. b Histopathologically, all three 
nodules were composed of microfollicles and macrofollicles. 
(Haematoxylin and eosin stain; original magnification X 100) 
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Clonality of the thyroid nodules 


In papillary carcinomas, all of the eight nodules were 
monoclonal (Fig. 1). The two follicular adenomas were 
monoclonal. Of the 13 nodules from nodular goitre, ten 
were polyclonal and three were monoclonal. Two of the 
monoclonal nodules from a nodular goitre were present 
as separate nodules in the same patient. The X chromo- 
some inactivation pattern of the two monoclonal nodules 
was different, indicating that the nodules were derived 
from different stem cells. The other nodule in this patient 
was polyclonal (Figs / and 2). 


Comparison of monoclonal and polyclonal follicular thyroid 
nodules 


Because all papillary carcinomas and follicular adenomas 
were monoclonal, the histological features of three mono- 
clonal benign follicular nodules were compared with those 
of ten polyclonal benign follicular nodules. Monoclonal 
follicular nodules differed from polyclonal follicular 
nodules in that the monoclonal nodules were usually 
larger (mean 3-5 versus 2:0 cm, P<0-05) and had more 
cystic change (33-3 versus 20-0 per cent, P>0-05). Histo- 
logically, all of the monoclonal follicular nodules con- 
tained microfollicles; four had mixed microfollicles and 
normal or macrofollicles within the same lesion. In 
polyclonal follicular nodules, five lesions contained micro- 
follicles. 


Discussion 


This study evaluated the clonality of thyroid nodules by 
using a PCR assay for non-random X chromosome inacti- 
vation. The HUMARA allele showed polymorphism in a 
high proportion of the patients with thyroid nodules and 
that clonality could be analysed successfully by this 
method. It was confirmed that malignant nodules are 
monoclonal and some nodules in nodular goitre are 
monoclonal. 

It is widely accepted that tumours are monoclonal in 
origin'’. Clonality analysis distinguishes monoclonal 
tumour nodules (nodules arising from a genetically- 
altered single cell and its descendants) from polyclonal 
hyperplastic nodules (nodules arising from the polyclonal 
proliferation of a group of cells)'*'?*’. The PCR assay 
for non-random X chromosome inactivation has the 
advantage of using a small amount of genomic DNA. 
However, the possible disadvantage of this method is that 
a small amount of non-neoplastic cell contamination 
could provide confusing results. Studies to minimize non- 
neoplastic cell contamination are essential to avoid con- 
fusion or incorrect interpretation. The cryostat 
fractionation technique" seems to help in avoiding non- 
neoplastic cell contamination. It is also suspected that 
modification of PCR conditions by increasing the amount 
of genomic DNA and reducing the amplification cycles 
played a role in avoiding incorrect interpretations. 

The preoperative clonality analysis of thyroid nodules 
using fine-needle aspiration biopsy material might provide 
valuable information for the clinical management of 
thyroid nodules. The PCR-based clonality analysis method 
used in this study is appropriate for the analysis of 
materials obtained by fine-needle aspiration biopsy 
because the sample is usually small. In this analysis, mini- 
mization of leucocyte contamination is essential because a 
large amount of blood can contaminate the biopsied 
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be avoided in patients with hyperplastic nodules. 

Thyroid nodules from nodular goitre have been re- 
garded as polyclonal, based on morphological, functional 
and biochemical properties™ +=. However, a large propor- 
tion (33-73 per cent) of the nodules from the nodular 
goitre were reported as monoclonal” 1+7, These mono- 
clonal thyroid nodules from nodular goitre present 
problems for pathological diagnosis because there are no 
objective histomorphological characteristics distinguishing 
monoclonal and polyclonal nodules'**’, Monoclonal 
nodules may be de novo neoplastic lesions or neoplasm 
arising in multinodular goitres. They are important 
because they are partially or completely unencapsulated, 
but further studies are needed to clarify their clinical 
significance. This study demonstrated that three of 13 
nodules from nodular goitres were monoclonal, but the 
incidence was not as high as previously reported™ ®t +7, A 
study of monoclonal nodules in one patient with a nodular 
goitre also demonstrated that the two monoclonal nodules 
were formed from different progenitor cells. The clonal 
heterogeneity of multiple monoclonal thyroid nodules 
indicates that the molecular genetic events in thyroid 
tumorigenesis may occur in several different cells 
simultaneously. 
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Backaroulid The distinction between solitary parathyroid adenoma and hyperplasia can sometimes be 
difficult during surgery for primary hyperparathyroidism (pHPT), ), especially in patients who have 


undergone previous thyroid or parathyroid surgery. The use of intraoperative parathyroid hormone 
(PTH) monitoring as a possible diagnostic tool was therefore investigated. 

Methods Intraoperative levels of PTH were measured in 119 patients during 121 operations 
(including 14 reoperations) for pHPT. The mean(s.d.) preoperative serum calcium level was 
2:79(0-21) mmol/l. Blood samples were drawn before, and at 5 and 15 min after, excision of the first 
enlarged parathyroid gland. PTH was analysed electively in 61 patients and on- -line by a modified 
assay for intact PTH in 48 patients. Both procedures were used in ten patients. 

Results The mean(s.d.) decline in PTH concentration in 101 patients with primary exploration due to 
solitary adenoma was 63(17) per cent after 5 min (7 = 84) and 83(10) per cent after 15 min. The 
patients with primary exploration because of multiglandular disease (n = 6) were correctly predicted 


not to have parathyroid adenoma. 


Conclusion Measurement of PTH levels during surgery for pHPT is a highly sensitive method for 
differentiating between single and multiple gland disease. The on-line monitoring of PTH is 
clinically useful in patients who have undergone previous neck surgery. Its role in pHPT surgery at 
primary exploration should be evaluated in prospective trials. 





Although surgery for primary hyperparathyroidism 
(pHPT) is successful in over 90 per cent of the patients’, 
the intraoperative differential diagnosis between solitary 
parathyroid adenoma and hyperplasia can sometimes be 
difficult. In patients with previous thyroid or parathyroid 
surgery, the dissection should be kept to a minimum to 
decrease morbidity, yet render the patient normocalcae- 
mic. A high frequency of multiglandular disease has, how- 
ever, been demonstrated in patients with persistent or 
recurrent pHPT”™”. 

The use of intraoperative parathyroid hormone (PTH) 
monitoring as a possible tool to limit surgical trauma was 
therefore investigated. 


Patients and methods 
Patients 


Some 119 patients operated on for sporadic pHPT were studied. 
There were 33 men and 86 women. The median age of the 
patients was 64 (range 26-88) years. The mean(s.d.} preoperative 
serum calcium level was 2:79(0-21) mmol/l. The mean(s.d.) pre- 
operative serum level of intact PTH was 13(19) pmol/l. Twelve 
patients had s lightly increased serum levels of creatinine. Seven 
patients had” previously undergone thyroid surgery. Seven 
patients had persistent or recurrent pHPT. In three of these 
patients, one enlarged parathyroid gland, interpreted during 
operation as a solitary parathyroid adenoma, had been excised. 
Four of the patients had previously had a negative neck explor- 
ation. All patients with previous neck surgery underwent pre- 
operative localization procedures, 
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Surgery 











All patients were explored according to the principlès of u 
lateral neck exploration”. Briefly, if the adenoma was found on 
the first explored side, it was excised together with the ipsilateral ` 
parathyroid gland and sent for frozen-section analysis, If the 
adenoma was not found on the first explored side, or the froze a 
section analysis and/or intraoperative serum levels of PTH were ~ 
inconclusive (see bel ow), comprehensive bilateral explorat 
was performed. In patients with previous neck surgery, exp 
ation was stopped after the first enlarged parathyroid gland was 
found. The wound was closed, but the patient kept under — 
anaesthesia until the results from the frozen-section analysis 
and/or intraoperative serum levels of PTH were available. | 








Blood samples for parathyroid hormone analysis 


Blood samples for PTH measurement were drawn fror 
peripheral vein immediately before, and 5 and 15 min aft 
excision of the first enlarged parathyroid gland. PTH was 
analysed electively in the initial 61 patients and on-line by a 
modified assay for intact PTH in 48 patients. In ten patients both 
procedures were used, 





Adenoma diagnosis 


The histological diagnosis of a parathyroid adenoma was m ide 
by the finding of one enlarged gland during neck exploration 
with histological features of adenoma (i.e. a rim of normal para 
thyroid tissue, chief cells with nuclear pleomorphism and de- 
creased cytoplasmic fat content) and in most patients also by the 
sign of suppression in a normal-sized gland (chief cells with 
increased cytoplasmic fat)". 

Since the half-life of intact PTH has been shown to be ess 
than 5 min, a biochemical diagnosis of solitary parathyroid 
adenoma was made if serum levels of intact PTH decreased by  ~ 
more than 50 per cent 5 min after excision of the first enlarged = 
parathyroid gland. The biochemical diagnosis of a parathyroid 
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adenoma 15 min after gland excision was made when the PTH 
level decreased by at least 60 per cent as described previously”. 


Biochemical analysis 


Serum levels of intact PTH were measured using the N-tact PTH 
assay (Inestar, Stillwater, Minnesota, USA). In this assay, two 
polyclonal antibodies were used. One antibody was a '“I-labelled 
goat antibody directed to PTH, x The other antibody was a goat 
antibody directed to PTHws Which was bound to a solid phase. 
The sensitivity of this assay is 0-13 pmol/l and the within-assay 
variation of between 0-8 and 10 pmol/l is less than 4 per cent. 
The reference range in a normal population is 1-0-5-0 pmol/l. 

To shorten the time for analysis, the assay was modified as 
described previously. The time for incubation could thereby be 
reduced to 20 min, giving an interval between sampling and the 
assay result being available of about 30 min. The within-assay 
variation of between (-8 and 10 pmol/l is less than 8 per cent for 
the rapid method. The correlation between the methods is 0-99. 

Serum levels of calcium and creatinine were measured with an 
autoanalyser (Kodak Ektachem 700x R-C; Johnson and 
Johnson, New York, USA). 


Statistical analysis 


The results are expressed as mean(s.d.) if not stated otherwise. 
Correlation between biochemical variables was assessed by linear 
regression analysis. A probability level for random difference of 
P<0-05 was considered significant. 
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Fig. 1 Intraoperative levels of intact parathyroid hormone 
(PTH) in [01 patients operated on for solitary parathyroid 
adenoma { —-} and in six patients with multiglandular disease 
(@) after excision of one enlarged parathyroid gland. The PTH 
levels were measured in 54 of the patients with adenoma and five 
patients with multiglandular disease at 5 min and in all 107 
patients at 15 min. For the patients with solitary adenoma, values 
are mean(2s.d.): for patients with multiglandular disease 
individual values are indicated 





Results 


After operatien all patients had normal or low calcium 
levels at a minimum follow-up of 1 year. 

Of the 107 patients undergoing first-time exploration 
for pHPT, 101 had a solitary parathyroid adenoma and six 
patients had multiglandular disease. The median weight of 
the excised parathyroid adenoma in these patients was 
0-75 (range 0097-9-5) g. The mean(s.d.) decline in PTH 
level in the patients with primary exploration because of 
solitary adenoma was 63(17) per cent after 5 min and 
83(10) per cent after 15 min (Fig. 1). With 95 per cent 
confidence the decrease in PTH level for patients with 
solitary parathyroid adenoma was at least 29 per cent 
from baseline value at 5 min and at least 63 per cent at 
15 min. At 5 min, serum levels of intact PTH fell by more 
than 29 per cent in one patient with multiglandular 
disease. At 15 min, however, no patient with multi- 
glandular disease had a decrease in PTH level of more 
than 60 per cent. At this point, the PTH level in three 
patients with solitary parathyroid adenoma decreased by 
40, 54 and 55 per cent, and they were thus predicted not 
to have a solitary parathyroid adenoma. Their serum 
levels of calcium at the l-year follow-up were 2:31, 2:23 
and 221 mmecl/l respectively. Using the authors’ bio- 
chemical defination of a parathyroid adenoma, measure- 
ment of PTH at 5 min resulted in a sensitivity of 86 per 
cent, a specificity of 100 per cent and an overall accuracy 
of 86 per cent. At 15 min, the sensitivity was 97 per cent, 
the specificity 100 per cent and the overall accuracy 97 per 
cent, 

There was no significant correlation between the pre- 
operative serum level of total calcium and the decrease in 
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Fig. 2 Decline in intact parathyroid hormone (PTH) levels in 
seven patients with previous thyroid surgery at 5 and 15 min after 
excision of one enlarged parathyroid gland. Six patients had 
solitary parathyroid adenoma (—-—-—) and one patient had 
multiglandular disease (---—). Bars denote the upper limit for a 
biochemical diagnosis of solitary parathyroid adenoma 
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Fig, 3 Decline i in 1 intact parathyroid hormone (PTH) levels in 
four. patients with persistent primary hyperparathyroidism with 
previous negative neck exploration at 5 and 15 min after excision 
of one enlarged parathyroid gland. Bars denote the upper limit 
for a biochemical diagnosis of solitary parathyroid adenoma 
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Fig. 4 Three patients with persistent or recurrent primary 
hyperparathyroidism with previous surgical excision of one 
enlarged parathyroid gland. The decrease in parathyroid 
hormone (PTH) levels is shown at 5 and 15 min after removal of 

a second enlarged gland during re-exploration. Bars denote the 
upper limit for a biochemical diagnosis of solitary parathyroid 
adenoma 
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intact PTH level at 5min (r=0-03; P=0-76) and al 
I5 min (r= 0-03; P= 0-74). Eighteen (18 per cent) of the 
patients with solitary parathyroid adenoma had a seru 
level of calcium below 2-60 mmol/l (but in the high norma 
range) before operation. Their PTH level at 15 min afte 
adenomectomy declined by 86(8) per cent. : 

There was also no correlation between preoperative 
serum level of os PTH and the decrease in PTH 
. min (r=0-01; P=0-93) and at 15min (r=0-0 

= 0-68). 

Ta the seven patients with previous thyroid surgery, a = 
solitary parathyroid adenoma was predicted by the de- 
crease in PTH level in six and multiglandular disease mo 
one patient (Fig. 2). After further exploration in this 
patient a second enlarged gland was found and remove 
The decreased serum level of PTH at 5 and 15 min aft 
removal of the second enlarged gland predicted that 1 
hyperfunctioning tissue was left in situ at this point. 

In the four patients who had previously undergo! 
negative neck exploration, the decrease in PTH level after- 
removal of the first enlarged parathyroid gland found pr 
dicted the excision of a solitary parathyroid adenoma Fi 
3). In the three patients with previous excision of ò 
enlarged parathyroid gland, removal of a second enlarg 
parathyroid gland during re-exploration resulted in a- 
decrease in PTH level as for a solitary parathyro 
adenoma and no further exploration was therefore pe 
formed (Fig. 4). 








Discussion 


The present investigation, based on 119 patients wi 
pHPT, clearly shows that the intraoperative ¢ decline 
intact PTH concentration is a highly sensitive and sa im 
tool to differentiate between solitary parathyroid 
adenoma and multiglandular disease. The decrease in 
intact PTH level in patients with solitary parathyro ! 
adenoma was, with 95 per cent confidence, at least 29 per- 
cent from baseline value at 5 min and at least 63 per cent 
at 15 min. | 
At 5min after gland removal the PTH level in ‘1 
patient with multiglandular disease decreased by mo 
than 29 per cent. The reason for this overlap is probal 
‘preanalytical’, For instance parathyroid gland mani ip 
lation, the time that it takes to draw the blood at 
inherent problems in determining the exact time ze 
could all contribute to a decreased accuracy of the test. 
this point. However, the biochemical definition of a sol- 
tary parathyroid adenoma o decrease in PTH level of > 
more than 50 per cent after 5 min and of more ‘than 60 E 
per cent after 15 min) provided a sensitivity of 86 per cent 
after Smin and of 97 per cent after 15min witha- A 
specificity of 100 per cent. With a decrease in PTH level 
of more than 50 per cent at 5 min after gland removal, the 
operation can therefore be terminated. In the romanui oa 
patients, the 15-min value must be awaited. E 
In the present investigation, no significant correlation n 
was found between the decrease in PTH concentration 
and preoperative levels of serum calcium and intact PTH. 
In patients with solitary parathyroid adenoma and serum 
levels of calcium below 2-60 mmol/l (but in the high 
normal range) the PTH level decreased by 86(8) per cent 
at 15min. The test can thus also be used reliably in 
patients with mild or intermittent hypercalcaemia. a 
The most important finding is the usefulness of the test 
in patients who have undergone previous neck surgery. 
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The intraoperative decrease in PTH level in all cases cor- 
rectly predicted the return to normocalcaemia after oper- 
ation. 

The reliability of the test enables the surgeon to limit 
the surgical exploration and thereby reduce the risk of 
complications. In patients with persistent or recurrent 
pHPT and previous excision of an enlarged parathyroid 
gland, by definition having multiglandular disease, the de- 
crease in PTH level after excision of a second enlarged 
parathyroid gland could show that no other hyper- 
functioning tissue was left in situ. 

For the rapid immunoradiometric PTH assay, the time 
for incubation is 20 min and the total turn-around time 
about 30 min. Good communication with the laboratory 1s 
therefore of utmost importance. 

Recently, a immunochemiluminometric assay for rapid 
PTH measurement has become commercially available. 
The incubation time for this assay is 7 min and the total 
turn-around time about 15 min. Since it does not suffer 
from the restrictions that accompany the use of radio- 
isotopes, this assay could be used in the operating theatre. 

In summary, intraoperative measurement of PTH 
during surgery for pHPT is a reliable method for dif- 
ferentiating between single and multiple gland disease as 
weil as in patients with only mild or moderate aberrations 
in the serum calcium level. The on-line measurement is 
clearly clinically useful in patients with previous neck 
surgery. Its role in pHPT surgery at primary exploration, 
especially when performed according to the unilateral 
approach, needs to be evaluated in prospective random- 
ized trials. 
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Ba aiad Octreotide has been shown to lower urinary calcium in primary hyperparathyroidism 
although the mechanism remains unclear. This study examined the effect of octreotide on 
parathyroid hormone (PTH) secretion from human parathyroid cells in culture and as isolated cells. 


Additionally in situ hybridization was performed for somatostatin receptor messenger RNA 
(mRNA) and immunocytochemistry for somatostatin in eight parathyroid adenomas. 

Methods Tissue from three hyperplastic glands and three adenomas was studied as dispersed cell 
suspensions. Incubation was in buffers containing high (2-0 mmol/l) and low (0-5 mmol/l) calcium 





concentrations, with or without octreotide 200 ng/ml. Cells were also seeded into tissue culture 


wells for 24 h to allow receptors to regenerate. Supernatant was removed at regular intervals and 





PTH levels were estimated using a two-site chemiluminescent assay. 


Results Mean(s.e 


.m.) PTH secretion at 90 min in hyperplastic cells was 445(75) pmol/l in low calcium 


and 160(42) pmol/l in high calcium (P < 0-02), and in adenoma cells was 170(21) pmol/l in low 
calcium and 137(27) pmol/l in high calcium (P = 0-37). There was no significant difference in 
secretion of PTH from cells incubated with octreotide either in culture or as dispersed cells. Jn situ 
hybridization failed to demonstrate any mRNA for the somatostatin receptors and no somatostatin 
was detected in any cells with immunocytochemistry. 

Conclusion Somatostatin has no direct action on PTH production and release from human 
parathyroid cells and is unlikely to be of any therapeutic value in the treatment of 


le aaa roidism. 





Somatostatin. is a tetradecapeptide that was first isolated 
from hypothalamic extracts during the search for growth 
hormone-releasing hormone and shown to be a potent 
inhibitor of growth hormone secretion from the anterior 
pituitary’. It is widely distributed, being found in the 
central nervous system and also peripheral tissues includ- 
ing stomach, intestine and pancreas*. Somatostatin was 
identified initially as a product of specific hypothalamic 
neurones, although subsequent studies demonstrated it to 
be the secretory product of the ó cells of the islets of 
Langerhans’. 

Somatostatin- 14 is a member of a family of soma- 
tostatin-like peptides that also includes an amino termin- 
ally extended form, somatostatin-28°, The two principle 
bioactive forms of somatostatin, somatostatin-14 and 
somatostatin-28, are derived by tissue-specific proteolytic 
processing of prosomatostatin, a 92-amino-acid precursor, 
and are present in varying concentrations in different 
tissues®, | 

As well as inhibiting the release of growth hormone, 
somatostatin has been shown to have a powerful inhibi- 
tory action on the release of a wide variety of regulatory 
peptides, leading to somatostatin being referred to as 
‘endocrine cyanide’”'’. Somatostatin has also been shown 
to significantly reduce splanchnic circulation through 
selective presplanchnic vasoconstriction’, 
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somatostatin-28 exert — ; 
biological effects by binding to high-affinity receptors that 
appear in many cases to be coupled to guanosine 5 
triphosphate- binding proteins", Pharmacological stu a 
using the polymerase chain reaction indicate that there 


Somatostatin-l4 and 


are at least five subtypes of receptor named SST RI to 
SSP RSE: a 

Soon after the discovery of somatostatin it became clear 
that the therapeutic value would be severely impaired 
the short biological half-life of 2-3 min. Octreotide is 
long-acting synthetic analogue of somatostatin, “be 
10 000 times more active in experimental conditions, | 
has been shown to be of value in treating acrome 
pancreatic fistula, carcinoid tumours and haemorrhage 
from oesophageal varices”. ae 

As somatostatin exhibits inhibitory effects on a wide 
variety of secreted hormones, several workers have 
studied its effect on parathyroid hormone (PTH) release. © 
In 1976, Deftos et al.” failed to demonstrate any effect of | 
a somatostatin infusion on PTH release from six subjects 
with normal parathyroid function and one patient with a 
parathyroid adenoma. In contrast Hargis er al.” dem 
strated suppression of PTH release in rats in vivo whe 
somatostatin was infused, and also from bovine para- - 
thyroid and human adenomatous parathyroid e E 
cultured in vitro with somatostatin. 

In patients with primary hyperparathyroidism (HI á T) 
octreotide has shown no significant effect on serum 
calcium or PTH levels. Furthermore no evidence of 
octreotide binding to SSTR could be demonstrated in 
parathyroid tissue removed at operation from the same 
patients. One study, however, did demonstrate a decrease 
in urinary calcium levels and suggested that octreotide 
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may have a place in the treatment of renal symptoms in 
these patients”, 

In light of the clinical data the current study posed 
three questions. (1) Does octreotide directly influence 
release of intact 1-84 PTH frem human parathyroid cells? 
(2) Is the physiological ligand (somatostatin) demon- 
strable in parathyroid tissue? (3) Do parathyroid cells 
possess messenger RNA (mRNA) for somatostatin 
receptors? Three series of experiments were conducted. 
The release of intact 1-84 PTH from human parathyroid 
cells iz vitro was studied, and immunocytochemistry for 
somatostatin and in situ hybridization for somatostatin 
receptor mRNA was performed in parathyroid tumours. 


Materials and methods 
Release of parathyroid hormone from human parathyroid cells 


Fresh parathyroid tissue from three hyperplastic glands (re- 
moved because of secondary HPT in three different patients) 
and three adenomas was studied as dispersed cell suspensions. 

The technique followed was originally described by Brown et 
al”. Briefly, the tissue was digested with proteinase for 2h 
resulting in a solution of isolated, viable parathyroid cells. The 
cells were resuspended in serum-free medium (DME/F12 with 
HEPES 15 mmol/l and L-glutamine without sodium bicarbonate; 
Sigma, Poole, UK) at a concentration of 25x 10° per ml. The 
cells were then incubated in high (20 mmol/l) and low 
(5 mmol) calcium concentrations, with or without octreotide 
(Sandostatin; Sandoz, Basel, Switzerland) at a concentration of 
200 ng/ml Peak plasma concentration following a  50-ug 
subcutaneous injection is 2-25 ng/ml”. 

The theoretical possibility that the digestion processes might 
remove somatostatin receptors on the cell surface was controlled 
for by also seeding cells into tissue culture wells for 24 h to allow 
receptors to regenerate. Supernatant was removed at regular 
intervals and PTH levels were estimated using a two-site 
chemiluminescent assay for 1-84 intact PTH™. 


lrmmunocytochemistry for somatostatin in parathyroid adenomas 


Wax-paraffin-embedded sections of eight parathyroid adenomas 
removed for primary HPT were studied. Sections of pancreas cut 
to display Islets of Langerhans were used as positive controls, the 
é cells containing somatostatin. Serial sections from parathyroid 
adenoma to which primary antibody was not applied were also 
used to assess the degree of non-specific staining in tissue 
sections. A standard indirect immunocytochemistry technique 
was used. Washes were with phosphate-buffered saline (pH 7-2). 
Tissue sections were incubated with a primary mouse 
antisomatostatin monoclonal antibody (Sigma) for 16h at room 
temperature. Following this, attached antibody was detected with 
an antimouse rabbit monoclonal antibody, conjugated to 
peroxidase (Sigma) and secondary antibody detected with the 
diaminobenzidine reaction. Nuclei were counterstained with 
haematoxylin before viewing the slides by light microscopy. 


In situ Aybridization for somatostatin receptor messenger RNA in 
parathyroid tissue sections 


The eight adenoma samples in which immunocytochemistry for 
somatostatin had already been assessed were restudied. An 
antisense probe for detection of somatostatin receptor mRNA 
was selected from the complementary DNA coding sequence 
elucidated by Yamada er al'* and synthesized by B.B.L. 
(Abingdon, UK). The probe was designed to recognize the 
transmembrane-spanning region of the SSTRs, where the 
greatest homology has been found between the SSTR subtypes”. 
The 26-oligomer probe was labelled with digoxigenin according 
to the method of Farquharson et al.” resulting in a 5’-labelled 
probe: 35d’(GT CTT CAT CTT GGC ATA GCG CAG GAT)3’. 


Probe sequence specificity was checked through the EMBL 
(European Molecular Biology Laboratory) GenBank database. 

Three control methods were employed. (1) Tissue known to be 
somatostatin receptor-positive was assessed for somatostatin 
receptor mRNA. The tissue was obtained from an 
adrenocorticotrophine hormone-producing tumour which had 
selectively localized with a radio-labelled octreotide scan. (2) A 
tissue section was included to which hybridization buffer 
containing no probe was applied. (3) For each tissue section 
examined, a second control slide of the same section was 
included to which an irrelevant probe was applied, antisense 
digoxigenin-labelled human papillomavirus 18 (HPV-1IS), an 
equimolar mixture of three 30-olgomer probes (BBL, Abingdon, 
UK). 

Three serially sectioned slides were selected from each case 
and diviced into two groups, test (one slide) and control (two 
slides). The in situ hybridization technique employed for mRNA 
staining was as described by Farquharson et al.™. Sections were 
incubated with hybridization buffer containing either the 
somatostatin receptor probe, HPV-18 probes or no probe at all. 
Some 20 ul of the buffer-probe mixture at a final concentration 
of 1-8ng total oligonucleotide per pl was added per tissue 
section, which was then sealed under dimethydichlorosilane- 
coated cover slips. Slides were placed into a humid container for 
lo-I8h at 42°C. Following stringency washes, probes were 
detected using a conjugate mixture at room temperature for 
{-2h. Finally, the slides were washed and placed in an enzyme 
substrate solution in the dark for 13-15 h before the reaction 
was stopped by washing with distilled water several times. Slides 
were mounted in glycerol for viewing. 


Results 


Measurement of parathyroid hormone release from dispersed 
human parathyroid cells in culture 


The results of PTH production are summarized in Table / 
and displayed graphically in Figs 1-3. PTH production 
was significantly different at 90 min in hyperplastic cells 
cultured in high and low calcium concentrations (P < 0-02, 
t test). In adenoma cells no significant difference in PTH 
production was observed between different calcium con- 
centrations (P = 0-37). There was no significant difference 
in production of PTH from either hyperplastic or adeno- 
matous cells when incubated with octreotide either as 
dispersed cells or following culture. 


Table 1 Parathyroid hormone secretion in tissue medium after 
incubation with or without octreotide 


PTH (pmol/l) 


No Octreotide 
octreotide (200 ng/ml) 


Adenoma cells 


Low calcium (0:5 mmol/l) 170(21) 176(16) 

High calcium (2-0 mmol/f) 137(27) 156(11) 
Hyperplastic cells 

Low calcium (0-5 mmol/D 445(75) 441(79) 

High calcium (2-0 mmol/l) 160(42) 158(51) 
Cultured adenoma cells 

Low calcium (0-5 mmol/l) 108(11) 103(9) 

High calcium (20 mmol/l) 97(8) 94(10) 





Values are mean(s.e.m.) concentration in tissue medium after 
90 min (adenoma and hyperplastic cells) or 120 min (cultured 
cells) of incubation. PTH, parathyroid hormone 
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incubation time imin) 


Fig. I Mean(s.e em. ) parathyroid hormone (PTH) production in 
isolated parathyroid cells from hyperplastic glands at varying 
concentrations of calcium (7 = 9 per group). C, calcium 

0-5 mmol/l; ©, calcium 20 mmol/l; A, calcium 0:5 mmol/ + 
octreotide 200.1 ig/ml; W, calcium 2-0 mmol/l + 

octreotide 200 ng/ml 








250) - 


| 
200 - 


PTH (pmol/l) 


concentrations: of aldun (n= = ry per en z ‘Calcium 
0-5 mmol/l; O, calcium 2-0 mmol/l; A, calcium 0-5 mmol/l + 
octreotide 200 ng/ml; B, calcium 2-0 mmol/l + octreotide 
200 ng/ml 


neocon for somatostatin in parathyroid 
adenomas 


Positive immunocytochemical staining for somatostatin 
was clearly demonstrated in human Islets of Langerhans 
cells, the cytoplasm being characteristically stained brown, 
whilst nuclei were blue. Control sections remained clear 
with no evidence of any non-specific staining. None of the 
eight parathyroid adenomas reviewed showed evidence of 
either specific or non-specific immunocytochemical stain- 
ing for somatostatin. 


In situ hybridization for somatostatin receptor messenger 
RNA in parathyroid tissue 


Positive staining of test slides compared with control 
slides was determined by several characteristic features: 
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Fig. 3 Mean(s.e.m.) parathyroid hormone production in isolate 
parathyroid cells from adenomatous glands following culture fo 
24h (n =9 per group). O, Calcium 0-5 mmol ©, calcium 

2-0 mmol/l; A, calcium 0-5 mmol/l + octreotide 200 ng/ml; W, 
calcium 20 mmol/l + octreotide 200 ng/ml 


(1) granular texture of the cytoplasmic staining; (2) vis 
‘halo effect’, ie. no evidence of staining of the nuc 
proper (nucleolar staining was ignored), with surrounc 
cytoplasmic staining; (3) staining confined to certain types > 
of cell as opposed to all cell types; and (4) staining above 
that determined as background in control slides. — < = 
Positive staining for somatostatin receptor mRNA wa 
clearly demonstrated in the tumour cells of the | 
control specimen. There was no significant note 
staining of mRNA by the irrelevant HPV-18 prob 
Sections to which neither probe had been applied » Ps 
showed no evidence of non-specific staining. None of the 
eight parathyroid adenomas examined showed any evi 
dence of specific staining for somatostatin recepti wo o 
mRNA or of non-specific probe binding. F 




















Discussion 


This study demonstrates that (1) octreotide. has no B 
influence on PTH secretion from either adenomatous or = 
hyperplastic parathyroid cells maintained in culture 
24h or as dispersed cells, (2) mRNA for somatost 
receptors is not detected in parathyroid cells and 
immunocytochemistry for somatostatin is negative inf P 
thyroid adenoma tissue sections. : 
Cells in this study obtained from parathyroid ib i 
removed for secondary HPT maintained a degree of | 
responsiveness to changes in external calcium concen- 
tration (Fig. 1). Cells obtained from adenomatous gla: 
however, appear to be autonomous in their funct 
showing no significant change in PTH release w 
subjected to alteration in calcium concentration of the 
medium (Fig. 2). This perhaps is to be expected when one = 
considers the differing pathophysiology of the two con- _ 
ditions. Secondary HPT is a physiological response of the 
parathyroid glands to lowering of serum calcium from ~ 
renal failure, whereas adenoma cells appear to have lost 
the ability to respond to changes in external calcium 
concentration and continue to produce PTH regardless, 
leading to primary HPT. It has been hypothesized 
this may be due to a change in the set-point of the 
calcium-sensing receptor of the cell, leading to- clonal 
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proliferation and parathyroid adenoma formation in an 
effort to restore the calcium level to normal“. Neither 
group of cells, however, showed any change in PTH 
release when octreotide was added to the medium in 
supraphysiological doses. . 

By seeding cells into tissue culture wells and leaving 
them in complete tissue culture medium for 24h, any 
somatostatin receptors stripped from the surface of the 
cell membrane during proteolytic digestion may, in theory, 
be allowed to regenerate. That adenomatous cells studied 
either as dispersed cells or following culture showed 
similar patterns of PTH secretion in high and low calcium 
concentrations suggests that the calcium-sensing receptor 
has not been stripped from the cell surface by enzymatic 
digestion. However, there was still no evidence of a 
change in PTH release when octreotide was added to the 
tissue medium (Fig. 3). 

A potential flaw in this study may be that as octreotide 
binds only to receptor subtypes SSTR2 and SSTRS no 
change in PTH secretion may be expected if parathyroid 
cells expressed any of the other receptor subtypes. How- 
ever, all the cell culture experiments were repeated with 
somatastatin-14 which has a high affinity for all five 
SSTRs. The results are identical to those obtained with 
octreotide but for the sake of brevity and to avoid repe- 
tition the authors have omitted presenting the data in this 
paper. 

Failure in this study to demonstrate the presence of 
somatostatin in any parathyroid tissue (none of eight 
tumours). suggests that the peptide is neither secreted nor 
absorbed by parathyroid cells. This is in contrast to other 
studies which have reported the presence of somatostatin- 
14 in 14 of 30 parathyroid adenomas and also the 
presence of a somatostatin-like immunoreactivity. The 
technique used, however, did not exclude the possibility 
that the somatostatin may not be localized in the para- 
thyroid cells themselves but in the parathyroid nerves or 
blood vessels", 

The area of greatest homology between the SSTRs is 
found in the transmembrane region, with greatest 
homology being noted between subtypes SSTRI and 
SSTR4 on the one hand and subtypes SSTR2, 3 and 5 on 
the other. For this reason the im situ hybridization probe 
used in this study was designed to recognize a mRNA 
base sequence expressed in the transmembrane portion of 
SSTRs. No staining was demonstrated, however, for any 
SSTR mRNA in any of the eight adenomas studied. The 
lack of suitable surface receptors in parathyroid tissue 
strongly suggests that somatostatin plays no regulatory 
role in the secretion of PTH. 

Administration of octreotide has been shown to have 
no effect on plasma levels of PTH im vive either in healthy 
human volunteers or in those suffering from primary 
HPT ->> Octreotide has, however, been shown to 
reduce urinary calcium in patients with primary HPT also 
with no observable effect on plasma PTH levels”. Simi- 
larly, reduced urinary calcium excretion and production of 
a positive calcium balance in patients with Duchenne 
muscular dystrophy has also been demonstrated. In these 
circumstances octreotide might act through somatostatin 
receptors known to be located in bone cells rather than by 
any direct action of somatostatin on the parathyroid 
glands”. 

In conclusion, the present study demonstrates that 
octreotide has no direct action on PTH release in patients 
with HPT and is therefore unlikely to offer any significant 
role in the treatment of this condition. Octreotide may 


have a possible role to play in the alleviation of some of 
the renal symptoms associated with HPT, although the 
effects appear to be of a secondary nature. Surgery will 
undoubtedly continue for the present to be the mainstay 
of treatment in HPT. 
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Background It has been suggested that p53 plays an important part in gastric carcinogenesis but the 


data remain inconclusive. 


Methods Alteration of the tumour suppressor gene p53 was prospectively investigated by 
immunohistochemistry in 168 primary gastric cancers. 

Results Positive staining, indicative of gene mutations, was detected in 34 tumours (20-2 per cent). No 
correlation was observed between expression of p53 and various chnicopathological factors, 
including age, sex, tumour site, gross type, tumour size, depth of invasion, lymph node metastases, 
distant metastases, and tumour node metastasis stage. However, p53 overexpression was different 
between intestinal and diffuse type gastric cancer. Survival analysis revealed a significant survival 
disadvantage of p53 expression in diffuse type gastric cancer (P = 0039) but not in the intestinal 
type. Multivariate analysis of all 168 patients revealed that independent predictors of recurrent 
disease included age, invasion depth and nodal involvement but net p53 expression. 

Conclusion The presence of p53 overexpression may identify a subset of more aggressive tumours 


with a poor prognosis in diffuse type gastric cancer. 
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It has been suggested that the most common genetic alter- 
nation in human cancers involves the loss of inhibitory 
function of the p53 tumour suppressor gene product’. The 
p33 gene mapped on chromosome 17p is an important 
negative regulator of normal cell growth and division. A 
common mechanism for this change appears to be the loss 
of one normal p53 allele and point mutation of the 
remaining p53 allele’. The resultant effect of these genetic 
alternations on intracellular p53 is a paradoxical increase 
in protein levels, since mutated p53 has a much longer 
half-life than normal p53. Accordingly, detectable levels of 
p53 protein product by immunohistochemistry suggest the 
existence of genetic alternations at this locus, since the 
very low steady-state levels of the normal protein (due to 
its rapid turnover) are usually invisible by this method’. 
Mutation of p53 and a raised protein level as determined 
by immunohistochemistry has been described in different 
types of human cancer™*., 

Gastric cancer is a common disease worldwide and the 
third leading cause of cancer death in Taiwan’. Although 
aggressive surgical resection has improved the overall out- 
come of patients with this carcinoma, results of surgical 
resection for advanced cancer are still poor“. To search 
for predictors of disease survival and response to therapy 
is therefore mandatory. The molecular events leading to 
the development of gastric cancer are largely unknown, 
but there is now enough evidence to suggest that the 
functional inactivation of the p53 gene through allelic loss 
and point mutation plays an important part’. Further- 
more, several studies have shown recently that p53 muta- 
tions are likely to be associated with tumour metastases, 
stage and clinical outcome in breast cancer $, 

The aim of the present study was to determine whether 
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have undergone gastrectomy correlates with various 
clinicopathological characteristics and survival. 


Patients and methods 
Patients 


Between July 1°92 and December 1994, 168 patients who had 
undergone gastric resection for primary gastric adenocarcinoma 
were studied. No patient had undergone previous chemotherapy 
or radiotherapy and all patients were followed clinically for a 
median of 4 years. All the clinicopathological data were collected 
prospectively and registered in a database. The operation was 
performed according to the guidelines of the Japanese Research 
Society for Gastric Cancer”. Radical lymph node dissection 
(Ra) was performed routinely. A detailed histopathological 
examination was performed to determine the depth of invasion 
on the gastric wall and the extent of metastases within regional 
lymph nodes. The clinical stage was determined by the tumour 
node metastasis { TNM) system’. The histological diagnosis was 


ig 


made according to the classification of Laurén”, 


Imrmunohistological staining 


Cancer and normal mucosa samples were taken immediately 
after surgical exeision and snap frozen, then stored at — 70°C 
until use. For immunohistochemical demonstration of the p53 
protein, sections of the freshly frozen tissues were cut at 6 um 
and stained with specific monoclonal p53 antibody (Oncogene 
Science, New York, USA) by an avidin-biotin complex peroxi- 
dase complex method. Cryosat sections of 5-7 um were cut and 
mounted on glass slides, then treated with 3 per cent hydrogen 
peroxide in methanol at room temperature for 30 min to block 
endogenous peroxidase. The tissue sections were then incubated 
for 20 min with normal non-immune goat serum from the same 
species as the secondary antibody. Excessive normal goat serum 
was blotted from the slides before incubation with the primary 
antibody. Sections were incubated with primary mouse mono- 
clonal antibody against p53 gene product (Oncogene Science) at 
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1:50 dilution overnight in a moist chamber at 4°C. Sequentially, 
the sections were incubated with biotinylated goat antimouse 
antibody for 30min at room temperature and peroxidase- 
conjugated streptavidin was applied for 10min at room 
temperature. Tissue sections were then stained with 0-05 per 
cent 3’,3 diaminobenzidine tetrachloride freshly prepared in 
0-05 molA Tris-hydrochloride (pH 7-6) containing 0-01 per cent 
hydrogen peroxide and checked by light microscopy to determine 
the colour of chromogen. Finally, sections were counterstained 
with Mayers haematoxylin, or methyl green, and then mounted. 
The reaction was considered as positive when a strong 
colouration of the cell nucleus was evident. Negative control 
sections were processed immunohistochemically without the 
primary antibody and positive control sections were from a 
breast cancer known to express high levels of p53. 








Statistical analysis 


Data were analysed using the 7° test with Yates’ correction and 
Student’s ¢ test to evaluate the statistical significance of the 
relationship between staging and other histopathological factors. 
Cumulative survival rates were calculated using the Kaplan- 
Meier method. Statistical differences between two survival curves 
were evaluated using the generalized Wilcoxon test and savage 
test. Multivariate analysis, Cox model of proportional hazards 
regression, was used to incorporate all of the explanatory vari- 
ables with the greatest prognostic value’. P<005 was 
considered to be statistically significant. The analysis was done 
using the Biomedical statistical package (BMDP Statistical 
Software, Los Angeles, California, USA). 

















Fig. 1 Immunohistochemical staining of p53 protein in gastric 
cancer using monoclonal antibody. a Intestinal type cancer; p53 
protein expression is seen primarily on cell nucleus (original 
magnification 200). b Diffuse type cancer; cell nucleus staining 
is exhibited (original magnification Xx 400) 
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Results 
Overexpression of p53 


Nuclear staining of tumour cells was considered a positive 
p53 overexpression (Fig. 7). Nuclear positivity was not 
seen in any of the ten specimens of normal gastric mucosa 
used as controls or in the non-cancerous mucosa adjacent 
to the carcinoma. ‘ 

An overall positive staining was seen in 34 (20-2 per 
cent) of 168 gastric cancers. The clinicopathological data 
relating to the resected tumours in both groups are 
summarized in Table 1. There was no significant corr 
lation between p53 protein expression and any of the 
clinicopathological variables, including age, sex, tumour 
location, gross type, histological type, depth of invasion. 
lymph node metastases, distant metastases and TNM 
stage. Although p53 expression tended to be associated 








Table 1 Association of p53 overexpression with 
clinicopathological findings in 168 patients with resectable ga 
cancer 





tric 





























No. of ps3 pss 

Variable patients negative positive. 
Total no. 168 134 (798) 34 (20-2) 
Age (years) | 

= 40) 12 10 (83) 207) 

> 40 156 124 (79-5) 32 (20:5) 
Sex 

M 90 70 (78) 20 (22) 

F 78 64 (82) 14 18} 
Location l 

Upper 37 33 (89) 4 (ii) 

Middle 35 25 (71) 10 (29) 

Lower 96 76 (79) 20 (21) 
Macroscopic type 

Early cancer 23 20 (87) 3 (13) 

Borrmann [I 7 6 (86) 1 (44) 

Borrmann HH 22 17 (77) 5 (2 

Borrmann HI 101 79 (78-2) 22 (2 

Borrmann [V 15 12 (80) 3{ 
Size | 

<4em 53 45 (85) 8 (i 

4-8 cm 89 70 (79-8) 19 (1 

>8 em 26 19 (73) oa PA 
Depth of invasion . 

T, 23 20 (87) 3 (13) 

T; 4] 34 (83) 77) 

Ts 90 68 (76) 22 (24) 

Ta 14 12 (86) 2 (14) 
Lymph node metastases 

No 55 47 (85) 8 (15) 

N, 38 32 (84) 6 (16) 

N.. 49 36 (73) 13 27) 

N, 26 19 (73) 7 (27) 
Distant metastases 

Negative 149 121 (81:2) 

Positive 19 13 (68) 
Histology 

Intestinal 72 54 (75) 

Diffuse 83 69 (83) 

Mixed 13 11 (85) 
TNM stage 

I 39 31 (79) 8 (21) 

H 26 23 (88) 3 (12) 

IH 65 52 (80) 13 (20) 

IV 38 28 (74) 10 (26) 


mopoyan paanan ANANA AEAT raaa ninoi e 
Values in parentheses are percentages. TNM, tumour node 
metastasis. No correlation was observed between p53 expression 
and any of these variables 
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Table 2 Comparison of p53 overexpression between intestinal 
and diffuse type gastric adenocarcinoma 


Intestinal type 








+ diffuse type Intestinal type Diffuse type 
(n = 155) (n = 72) (#1 = 83) 
T3023 3 of 12 Oof 1 
T, 6 of 38 5 of 20 Loft 18 
T, 21 of 80 10 of 36 Il of 45 
T, 2 08 14 0 of 4 2 of 10 


anaona LRN aAa aaa IAN IAI 





with advanced rather than early cancer (21-4 versus 13 per 
cent) and intestinal than diffuse cancer (25 versus 17 per 
cent), this had no statistical significance. A significant 
difference was found in the timing of p53 overexpression 
between the intestinal and diffuse type tumours; p53 
expression was found in the early stage of intestinal type 
tumour but only in the late stage of diffuse type tumours 
(Table 2). 


Prognostic relevance 


Fig. 2a shows the survival curves of both groups after 
gastric resection. The survival rate of patients who had 
p53-positive tumours was lower than that of patients with 
p53-negative tumours but the difference was not statistic- 
ally significant (P = 0-400). The survival of 83 patients with 
diffuse type adenocarcinomas was analysed separately; a 
significant difference in survival was seen between patients 
with p53-positive and p53-negative tumours (P < 0-05) 
(Fig. 2b). However, the presence of p53 was not a 
significant prognostic indicator in 72 patients with 
intestinal type cancer (Fig. 2c). 

Multivariate analysis of all 168 patients revealed that 
age, invasion depth and nodal involvement but not ps3 
expression were independent prognostic variables. Multi- 
variate analysis in 83 patients with diffuse type cancer 
revealed that only invasion depth was an independent and 
significant variable. 


Discussion 


immunohistochemical techniques have revealed the 
presence of p53 protein in between 13-3 and 67 per cent 
of gastric carcinomas™™, The rate of immunostaining for 
p53 in this study (20-2 per cent) was consistent with the 
rates of positivity mentioned above. The wide variation in 
the reported incidence of p53 immunostaining may be due 
to the various antibodies used in different reports and the 
difficulty of assessing specimens with low p53 expression. 
The incidence of p53 abnormalities appears to differ 
based on the histological type of cancer in previous 
studies. The present study also showed a higher percent- 
age of p53 expression for intestinal type than diffuse type 
lesions, the difference was not significant. However, a 
significant difference in the timing of p53 overexpression 
between Laurén histological type was observed in this 
study as well as others*'“*. This result implicates different 
carcinogenesis processes between these two types of 
gastric cancer. 

In addition to epidemiological and pathological studies, 
recent reports have shown that intestinal type and diffuse 
type gastric cancer are two disease entities with different 
carcinogenic molecular events*’’. Intestinal type cancer, 
similar to colonic cancer, arises from the progression of 








1-0 a 
2 0-8 
2 
Z 
> 0-6 
j 
Q 
E 04 
ce. 
o 
a. 
0-2 
0 10 20 30 40 50 
No. at risk Time after resection (months) 
Negative 103 56 30 13 3 
Positive 65 39 21 10 1 
a 
1-0 
> 0-8 
> 
a 
3 0-6 
e 
© 
E 0.4 
a. 
o 
Ò 
0-2 | 
0 10 20 30 40 50 
No. at risk Time after resection (months) 
Negative 57 38 24 10 2 
Positive 26 13 6 3 1 


Proportion surviving 





0 10 20 30 40 50 
No. at risk Time after resection (months) 
Negative 37 18 7 3 1 
Positive 35 23 13 5 1 


Cc 


Fig. 2 Survival of patients after resection of gastric cancer. 
Cumulative survival curves were constructed for patients with 
p53-positive (©) or -negative (@) gastric carcinomas by the 
Kaplan-Meier method. a All 168 patients P = 0-400 (generalized 
Wilcoxon test); P = 0-039 (generalized savage test). b Eighty- 
three patients with diffuse type cancers. P = 0-045 (generalized 
Wilcoxon test); F = 0-039 (generalized savage test). c Seventy-two 
patients with intestinal type cancer. P = 0-66 (generalized 
Wilcoxon test); P = 0-89 (generalized savage test) 
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chronic atrophic gastritis, intestinal metaplasia and severe 
dysplasia. p53 mutations can be demonstrated in pre- 
malignant stages and early cancer of intestinal type cancer 
implying that alterations in p53 are not confined to the 
late stage for this subtype*°’. In diffuse type cancer, 
regarded as a kind of de novo cancer, p53 oncoprotein 
occurs in the ‘late stage favouring cancer progression and 
metastases. Kakeji et al.” have reported that gastric 
cancer with p53 overexpression has a high potential for 
metastasizing to lymph nodes*. In the present study, there 
was no significant association between overexpression of 
p53 and lymph node metastases. However, that most 
metastatic lesions show positive p53 staining, even in 
patients with negative staining in primary tumours, 
corroborates with the finding of Kakaji et al.”. This could 
be explained by either a sampling error that might miss 
the mutation at the primary tumour site or by post- 
metastatic clinical divergence. 

As for prognostic and p53 stainability, many reports 
have shown that p53 expression can serve as an inde- 
pendent prognostic indicator in the case of breast 

-ancer'’“'". Evidence for the prognostic relevance of p53 
overexpression and gastric cancer is conflicting. Some 
authors have reported that their p53-positive cases behave 
more aggressively and have a worse prognosis =, but 
conflicting data exist®’’. However, the prognostic 
relevance has not been compared between different histo- 
logical types in previous reports and rarely by multivariate 
analysis. The present report shows that p53 over- 
expression is associated with significantly poorer survival 
in patients with diffuse type gastric cancer, Suggesting that 
p53 expression identifies diffuse type carcinomas with a 
more malignant phenotype. Because multivariate analysis 
does not reveal p53 expression as an independent prog- 
nostic factor, the poorer prognosis for those with tumour 
expressing p53 may be attributed to a more advanced 
stage. In contrast, intestinal type gastric cancers are more 
frequently associated with p53 overexpression but without 
prognostic relevance. These carcinomas may use another 
mechanism for tumour progression, such as additional 
activated oncogenes or deletion of tumour suppressor 
genes. However, most of the patients present had 
advanced gastric cancer; p53 expression may still play a 
significant prognostic role in early gastric cancer when a 
large number of early cancers are analysed**™. 

Identification of patients who have resectable high-risk 
disease is being increasingly taken into account by 
surgeons and oncologists. A large number of tumour 
biology-related factors have been investigated, but most 
have been evaluated retrospectively in paraffin-embedded 
material. It has been stressed that each factor that is 
supposed to have an impact on prognosis should be tested 
prospectively following curative resection in a multivariate 
analysis. This study evaluated the impact of a single 
biological factor on overall survival of gastric cancer. 
Further studies of other potential biological prognostic 
factors for gastric cancer following curative resection are 
indicated. ~ 

Because intestinal type and diffuse type gastric cancers 
may be regarded as two disease entities with different 
carcinogenic processes, it is possible that various bio- 
logical indicators of tumour aggressiveness may play a 
different role in predicting the outcome of patients with 
these two types of gastric cancer’. It has been found 
that the ability of c-erbB-2 expression to predict survival is 
different between well differentiated and poorly differ- 
entiated gastric cancers“. The present study reveals that 
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p53 expression is a prognostic indication of survival after ` 
complete resection of diffuse type gastric cancer but not- 
in intestinal type cancer. In investigating the prognostic. 
relevance of a new biological indicator it is mandatory to. 
analyse these two types of gastric cancer separately. 
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Background This study evaluates the efficiency and safety of two methods of chest drainage after 


uncomplicated oesophagectomy. 


Methods A prospective randomized study between active suction drainage and passive chest drainage 
was carried out in 101 patients who underwent gastric pull-up oesophagectomy. 

Results No difference in the prevalence of pneumothorax during treatment was noted between the 
active (nine of 55) and the passive (four of 46) drainage groups (P = 0-20). Nor was there any 


difference in the size (P = 0-46) and duration (P= 
significant difference in right (P = 0:84) and left ( 


0:53) of the pneumothorax. There was no 
P =()-61) basal atelectases and the amounts of 


right (P = 0-10) and left (P = 0:24) pleural effusions. There were significantly more basal atelectases 

(P<0-001) and pleural effusions (P < 0-001) in the non-operated left side compared with the 

operated right side. Postoperative hospital stay was the same in both groups (median 13 days; 

P= 0-86). The hospital mortality rate was two of 101, and was not affected by the type of drainage. 
Conclusion Passive drainage did not reduce hospital stay, but was as safe and effective as the active 

system in draining the pleural cavity after uncomplicated oesophagectomy. 





Maaah erate a YR a manan aiia 


Chest-tube drainage after transthoracic oesophagectomy 
is a Necessary postoperative procedure to evacuate exces- 
sive amounts of fluid and air from the operated chest and 
to allow the lung to re-expand to provide adequate venti- 
lation. Connection of the patient to a suction device in the 
wall reduces the patient’s postoperative mobilization. In 
an attempt to provide postoperative mobilization, a 
passive pleural drainage system (Portex; Portex, Hythe, 
UK) was introduced, which eliminates the need to 
connect the patient to a wall suction device. The aim of 
the study was to evaluate the more easily handled passive 
underwater-seal drainage set by comparing it to a conven- 
tional active drainage system with respect to efficiency 
and security. 


Patients and methods 


From May 1990 to January 1996, 117 patients were admitted to 
the department of surgery for oesophagectomy. Before operation 
all patients were randomized to either an active suction drainage 
system (n = 55} or a passive drainage system (Portex: a = 46) for 
evacuation of the operated right chest. Thirteen patients were 
excluded because of irresectable tumours. Three patients who 
were randomized to the passive drainage system, but who later 
required active drainage because of postoperative complications, 
were excluded from the study. These three patients were 
excluded because the intention of the study was primarily to 
evaluate the different drainage methods in patients with an 
uncomplicated postoperative course. There were 72 men and 29 
women operated on with an oesophagectomy and a gastric pull- 
up. Ninety patients were operated on because of malignant 
lesions and the rest for benign disorders. Malignant and benign 
disorders were equally distributed between the two groups 
(P= 0:17, Fisher’s exact test). 

The abdomen was entered through an upper midline incision, 
and the stomach was isolated and transformed to a gastric tube 
with a linear stapling device, TLC55 (Ethicon, Stockholm, 
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Sweden) or GIA (Autosuture, Stockholm, Sweden). All oper- 
ations were performed in a standardized way including fat and 


lymph node dissection in the upper abdomen and mediastinum. — a 
The thoracic oesophagus was explored through a right post S 
erolateral thoracotomy, and the anastomoses were constructed in 


the apex of the right chest with a circular stapling device 
(Premium CEEA, cartridge size 25, 28 or 31 mm; Autosuture) or 
were manually sutured to the remaining oesophagus using 
polydioxanone (4/0 PDS II; Ethicon), through a separate cervical 
incision running parallel to the left sternocleidomastoid muscle. 
Two chest tubes (Argyle thoracic catheter, Charriére 28, 
Beiersdorf, Kungsbacka, Sweden) were inserted separately 
through the right inferolateral chest wall. One tube was placed 


anteriorly with the end close to the apex of the chest, and the = 


second tube was placed in the posterior chest parallel to but 
5 cm away from the oesophageal substitute, and fixed with a loop 
suture. 

The active drainage set consisted of two connected reusable 
bottles which in turn were connected to a continuous suction: 
device in the wall of the ward. The bottle connected next to the 
patient drained fluid. The pressure was regulated by the second 
bottle, which contained water and was connected to the suction 
device. The negative pressure was set to 15 cmH,O, and was 
predetermined by adjusting the underwater level of the central 
metal rod through which the system communicated with the 
surrounding atmospheric pressure. The passive drainage bag 
system consisted of a smaller single-use 2000-ml lightweight 
plastic bottle, with an underwater seal for a one-way flow of the 
contents of the tubes. E 

Patients who were randomized to the passive drainage set 
were connected to this system on the first postoperative day as 
soon as they returned to the ward, where mobilization and 
physiotherapy was started. One specialized physiotherapist was 
responsible for the preoperative and postoperative pulmonary 
physiotherapy. | 

Postoperative bedside chest radiography was performed in the 
evening of the day of operation, on the third postoperative day, 
and as clinically necessary. When less than 200 ml of serous fluid 
was delivered through the drains in 24h and there was no air 
leak the drains were clamped. Clamping usually began on the 
fifth postoperative day, after chest radiography in the erect 
position was done with lateral and anteroposterior projection to 
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evaluate the degree of pneumothorax and the amounts of fluid. 
Another similar chest radiograph was obtained within the next 
24 h to exclude pneumothorax before removing the chest tubes. 
Immediately before removal of the drains, but after the 
radiograph was taken, the clamps were removed and controlled 
active suction ([ScemH,O) was connected to the chest drains 
during removal. This was done to equalize the intrapleural pres- 
sure in both groups, and to prevent pulmonary injury from exces- 
sive negative intrapleural pressure during drain extraction in the 
passive group. No complication was noted during the clamping 
procedure. A follow-up chest radiograph was taken the next day, 
as required, and always before the patient was sent home. At 
least five chest radiographs were obtained, normally on days 1, 3, 
5, 6 and 7 after operation. 

The radiographs were reviewed and evaluated by one radio- 
logist (C.-G.L.) who was unaware of the method of drainage 
used. All but five radiographs were available at the time of 
evaluation. The degree (mm) and duration (days) of pneumo- 
thorax were determined by examining all the radiographs taken 
during the hospital stay. In the authors’ previous experience 20 
per cent of patients who underwent this procedure had a small 
pneumothorax in spite of well functioning drains, and the same 
proportion had pleural effusions. With the new disposable 
passive drainage system a reduction in the frequency of 
pneumothorax and pleural effusions to one tenth of the previous 
rate was anticipated. Power calculation showed that for an 80 per 
cent probability of detecting such a difference, 44 patients were 
needed in each group. | 

The size of pleural effusions was estimated on anteroposterior 
and lateral radiographic examinations performed in the upright 
position because the patients were not consistently examined in 
decubitus position. The degree of pleural effusion was graded 
from 0 to 3; grade 0, no effusion; grade 1, minimal effusion 
(1-2cm) grade 2. 2-8cm; and grade 3, more than 8cm 
effusion. The rate of pleural effusions and atelectases were noted 
separately for each iung. 

Nominal data were compared with Fishers exact test. Data 
from the ordinal, interval and ratio scale were analysed using the 
non-parametric Maan-Whitney U test. P< 0-05 was considered 
statistically significant. 


Results 


Median hospital stay was 13 (range 9-83) days in the 
active drainage group and 13 (range 8-41) days in the 
passive drainage group (P= 0-86). The three patients in 
the passive drainage group who were excluded from the 


study had a hospital stay of 13-68 days. The chest drains 
were removed after a median of 7 (range 5-35) days in 
the active groups and 7 (range 4-33) days in the passive 
drainage group (P = 0-58). 

No difference in prevalence of pneumothorax during 
treatment was noted between the active (nine of 55) and 
passive (four of 46) drainage groups (P= 0-20). After the 
removal of the chest drains seven patients in the active 
drainage group had a small remaining pneumothorax 
(5-25 mm) and one patient in the passive drainage group 
had a 10-mm pneumothorax (P = 0-07, Fisher's exact test 
any pneumothorax or not). All resolved spontaneously. 
No difference was noted between the two drainage groups 
regarding the size (P= 0-46) or the duration (P = 0-53) of 
the pneumothorax. Forty-six (active drainage) and 42 
(passive drainage) patients had no pneumothorax. 
Pneumothorax was median 10 (range 2~20)mm in the 
active group and 5 (range 2-10) mm in the passive drain- 
age group. Pneumothorax persisted for 1 (range 1—4) days 
in the active group and 2-5 (range 1-5) days in the passive 
group. The distribution of right (P= 0-84) and left 
(P =0-61) pulmonary atelectases and the amount of right 
(P =0-10) and left (P = 0-24) pleural effusions was equal 
between the two drainage systems. Forty-seven of the 
patients had manually sutured cervical anastomoses while 
54 patients had circular stapled anastomoses in the apex 
of the right chest. The type of anastomosis did not affect 
the distribution of pneumothorax, atelectases or pleural 
effusions (0-10<P<0-84). On the contrary, there were 
significantly more remaining basal atelectases (P < 0-001) 
and pleural effusions (P <0-001) in the non-operated left 
chest compared with the right (Table 1). 

Anastomotic leakage or gangrene or perforations of the 
oesophageal substitute, which could have affected the 
parameters studied, were noted in seven patients (Table 
2). Because of these complications, three of the patients 
with passive drainages initially were converted to active 
suction drainage. These three patients were excluded from 
the study, but are reported in the table of complications 
(Table 2). The hospital mortality rate was two of 101; both 
patients who died were randomized to the active drainage 
group. One patient died during the operation from a 
cardiac arrest which was resistant to medical and 
mechanical treatment, and subsequently never had a chest 


Table 1 Pulmonary etelectases and pleural effusions at the time of discharge in patients who underwent oesophagectomy 
y £ p phag ; 





Right side 
Active suction 
Grade drainage (# = S54) 


eee ey 





Atelectasis 


0 44 36 
l 9 7 
2 0 l 
3 0 0 
Missing 2 2 
Pleural effusions 
0 40 39 
l 13 5 
2 0 0) 
3 0 0 
Missing 2 2 





Passive suction 
drainage (n = 46) 


Sraa cane: diyana r A tee AA ete A ARa nA eA Ae aana i Armann ar a 


Left side 





Passive suction 
drainage (n = 46) 


Active suction 
drainage (71 = 55) 





17 16 
30 18 
5 10 
0 0 
3 2 
15 18 
29 21 
8 4 
0 l 
3 2 





Grading of atelectases: 0, no atelectases; 1, minimal atelectasis; 2, atelectasis covering approximately one or two segments; 3, atelectasis 
covering almost one lobe or more. Grading of pleural effusions: 0, no pleural effusion; 1, minimal pleural effusion (1~2 cm}; 2, small 


pleural effusion (2-8 cm): 3, large pleural effusion (more than 8 cm) 
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Table 2 Postoperative deaths and complications after 
oesophagectomy in active or passive chest drainage groups 
Sa E a Sa EAN s A 
Conversion to 
Active Passive active from 
chest chest passive chest 
drainage drainage drainage 
(n=55}) (n=46) (n=3) 


Hospital complications 
and death* 





Anastomotic leakage 


No operation 0 | Q 
Operation - 0 l 0) 
Suspicion of leakage but 1 0 0 


_ negative chest exploration 
Perforation in the 
transposed stomach 


No operation 0 | | 
Operation l 0 I 
Postoperative recurrent l 0 i 
nerve palsy 
Death from necrosis of | 0 Q 


the membranous 
part of the trachea 

Cardiac arrest during the 1 0 G 
operation? 





*Within 30 days. 7This patient was randomized to the active 
drainage group but died before drainage was started 


tube. The other patient died from a late necrosis of the 
membranous part of the trachea. 


Discussion 


Few publications have compared different drainage 
systems after chest surgery and to the authors’ knowledge 
none after cesophagectomy and none in a highly stan- 
dardized way. Alternative drainage systems such as the 
Heimlich valve’ and other forms of drainage bags? have 
proved to be as good as the traditional glass bottle drain- 
age system in chest surgery but the published series 
include different surgical procedures and unknown 
numbers and sizes of drains, making them hard to evalu- 
ate. Two drains of fixed diameter were used in the present 
study placed in a similar way after a standardized oeso- 
phagectomy. 

The conventional active drainage system is safe but 
cumbersome to work with. The passive suction system is 
light, can easily be carried around by the patient and is 
easy for the staff to inspect and to handle. The passive 
drainage system is delivered sterilized and is a closed 
system which prevents migrating infections from the 
bottles, and has a scale for daily volume assessment. One 
disadvantage of the passive system is that the extent of 
negative intrapleural pressure varies with the amount of 
fluid in the chamber where the negative pressure is set. 
The manufaeturer recommends a minimal and a maximal 
fluid content in this chamber, thereby assuring a proper 
pressure level. The fluid in the pressure-setting chamber 
empties automatically into a collecting chamber thereby 
regulating the pressure, so the maximum negative intra- 
pleural pressure cannot reach extreme values. In the 
passive drainage system the actual negative intrathoracic 
pressure is unknown and beyond the control of the 
medical staff. According to the manufacturer, the negative 
intrapleural pressure in the passive drainage system at rest 
is between —2 and —5cmH,O, and during inspiration 







the negative intrapleural pressure decreases to abo 
~ 35 cmH,O°. If the negative pressure is reduced, fo 
example after a coughing episode, a lower intrathoracic 
pressure may be set. This passive drainage method has. 
not therefore been used routinely after anastomotic or 
substitute leakages. To prevent suction injuries, the 
posterior chest tube was anchored inside the right chest. > 
wall separately from the transposed stomach. No necrosis — — 
due to suction was noted in these patients. However, in 
one patient with a passive drainage set and in one in the 
active suction drainage group a chest tube was dislocated 
and the tip of the chest tube eroded the substitute with 
leakage as the result. Both leakages were treated 
successfully. It cannot be excluded that the negative pres- 
sure inside the drainage tube together with mechanical 
erosion from the tip of the drain resulted in the wounds. 
described, but other factors such as defective vascular 
supply to the substitute may have contributed. It would be 
useful to be able to measure and correct si A as 
pressure with the passive device. 

The staying power of the passive drainage system seems 
to be as good as that of the active system because in both 
groups there were patients with pleural effusions of more 
than 200 ml per day for longer periods than a month, up 
to 33 days in the passive group and 35 days in the active 
drainage group. A clear advantage of the passive system is 
apparent in this respect: patients who are otherwise 
healthy but with a large amount of pleural drainage 
making removal of the drains impossible can after careful 
instruction leave the hospital. 

The similar distribution of pneumothorax, frequency of 
pulmonary atelectases and pleural effusions, and median 
postoperative hospital stay between the groups indicated = 
that passive drainage was as good as active drainage after 
oesophagectomy. Since the passive suction system did not 
immobilize the patient to the same extent, one might 
expect a shorter postoperative hospital stay in this group: 
however, this was not the case. To some extent this could 
be explained by the fact that the chest drains were 
removed after a median of 7 days in both groups. There- 
after the patients were immobilized for other reasons. The 
drainage tubes remained in place for about half of the 
postoperative hospital stay, and the period of recovery 
after removal of the tubes was unaffected by the method 
of drainage. 

A clinically well known**, and in this study well 
documented, difference was the dominance of basal 
atelectases and pleural effusions on the left side irre- 
spective of the drainage system used. This was probably 
the result of the patient’s position during the operation, 
with the left lung as the lowest point. 

In conclusion, the light and convenient passive drainage 
bag system was as good and secure as the traditional 
active suction system for draining the right chest after 
uncomplicated oesophagectomy. There were no compli- 
cations specifically attributed to the passive drainage 
system. Hospital stay was not affected by the type of 
drainage. 
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Background The management of chylothorax complicating oesophagectomy remains controversial. 





Even if medical management alone can be successful, some authors advocate early reoperation. 
The aim of this retrospective study was to identify the clinical variables associated with a high 


probability of full recovery with medical treatment. 


Methods Among 850 Lewis procedures performed for oesophageal carcinoma, 23 patients (2:7 per 
cent) developed postoperative chylothorax despite systematic preventive ligation of the main 
thoracic duct. Patients who responded to conservative management were compared with those 
requiring reoperation for preoperative radiotherapy, unilateral versus bilateral pleural effusion, 
delay of occurrence of the chylothorax, and ratio of mean chylous output to body-weight 1 and 


5 days after its onset. 


Results Conservative management was successful in 14 patients with a mean(s.d.) delay of 12(5) 
(range 7~21) days and there were no hospital deaths. Reoperation was necessary in nine patients; 
there were two postoperative deaths and no recurrence of the chylothorax. The only significant 
difference between reoperated and medically treated patients was the mean(s.d.) chylous output at 
day 5: 23-5(16°6) versus 6:7(5:5) ml per kg body-weight (P < 0-001). At this time, the output was less 
than 10 ml/kg in 12 of 14 patients in whom medical treatment was successful (sensitivity 86 per 
cent), and equal to or greater than this cut-off value in all the patients who underwent reoperation 


(specificity 100 per cent). 


Conclusion The ratio of chylous output to body-weight on the fifth day after the onset of a 
chylothorax complicating oesophagectomy seems to reliably predict the success of continuing 


medical treatment. 


The close anatomical relationship between the 
oesophagus and the main thoracic duct explains the risk 
of chylothorax after oesophageal resection. Despite im- 
provement in postoperative nutritional support, chylo- 
thorax complicating oesophagectomy remains a serious 
condition which may jeopardize immunological and 
nutritional status which is often already severely impaired 
in patients with cancer’, Primary management of chylo- 
thorax usually requires chest drainage and total parenteral 
nutrition. However, the morbidity and variable efficacy 
of medical treatment have caused some authors to suggest 
early reoperation in the first week following the onset of 
chylothorax””. The drawback of this aggressive approach 
is that thoracotomy is performed a few days after the 
initial operation in a patient who might have recovered 
with conservative management. Therefore, the optimal 
management of postoperative chylothorax is still not 
clearly defined. The aim of this study was to identify early 
clinical variables allowing accurate indications for medical 
treatment or reoperation in patients with chylothorax 
complicating oesophagectomy. 


Patients and methods 

Between 1980 and 1996, 850 patients underwent a Lewis pro- 
cedure for oesophageal carcinoma at this institution. During the 
thoracic phase, oesophageal resection included extensive 
lymphatic clearance with complete posterior mediastinectomy 
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from the diaphragm to the aortic arch. The extent of supra-aortic 
lymph node dissection was based on the level of the tumour and 
the surgeon’s preference. All patients underwent supradiaphrag- 
matic ligation of the main thoracic duct posterior to the aorta 
along the front of the spine with a non-absorbable suture. 
Patients who underwent oesophagectomy without thoracotomy 
or cervical oesophagogastric anastomosis with cervical lymph 
node dissection were excluded because the extent of lymph node 
clearance was more variable. : 

Postoperative chylothorax developed in 23 patients (2-7 per 
cent) who were the basis of the study. There were 19 men and 
four women with a mean(s.d.) age of 54(11) (range 34-73) years. 
The diagnosis of chylothorax was suspected as early as the third 
postoperative day when the chest drainage output was greater 
than 500 ml per 24h with a lymphocyte count of more than 50 
per cent’. The diagnosis was confirmed by injection of a cream- 
rich diet through the nasogastric tube which resulted in a milky 
appearance of the pleural fluid. Initial management always 
included unilateral or bilateral chest drainage and total paren- 
teral nutrition which was begun as soon as the diagnosis of 
chylothorax was established. Throughout the period of this study, 
the policy was to continue medical treatment for at least 12 days 
after which reoperation through the previous right thoracotomy 
was attempted if daily chylous output was greater than 500 ml or 
the lung was not re-expanded. Lymphography was not performed 
before reoperation. A cream-rich diet was given before operation 
to facilitate localization of the chylous leak. a 

The influence of five variables on the outcome of peost- 
operative chylothorax was analysed including: preoperative radio- 
therapy, bilateral pleural effusion, delay of onset of chylothorax 
after oesophagectomy, and ratio of chylous flow to body-weight 
on day I and day 5 following the onset of chylothorax'”, 

Data are expressed as mean(s.d.). The Mann-Whitney U test 
was used to compare non-parametric data. Other data were com- 
pared by the 7 test. P<0-05 was considered to be statistically 
significant. 
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Results 


Conservative treatment resulted in recovery in 14 patients. 
In these patients, chest drainage was stopped after 9(5) 
(range 3-17) days and food intake was begun within 12(5) 
(range 7-21) days without recurrence of the chylous 
effusion. Conservative treatment was complicated in one 
patient who developed sepsis from the central venous 
access. 

In nine patients, conservative treatment did not success- 
fully stop the chylous leak. These patients were re- 
operated after 18(6) (range 12-27) days. In eight patients, 
the leak was located on the right side of the descending 
aorta or at the aortic arch. These patients underwent a 
more caudal repeat ligation of the thoracic duct. Ligation 
included all surrounding tissue, and was associated with 
direct suture of a visible leak in five patients. In another 
patient, the chylous leak originated on the left side of the 
descending aorta from lymphatic ducts which were ligated. 
Pleural decortication was performed in five reoperated 
patients. Seven patients had an uneventful postoperative 


Table 1 Characteristics of patients with postoperative 
chylotherax who underwent medical or surgical treatment 


Not 

reoperated Reoperated 

(1 = [4) (71 = 9) P 
Preoperative radiotherapy 4 3 0-587 
Bilateral effusion 3 | 0-48" 
Delay of onset of chylothorax 4-9(3-9) 5129) 0-297 


(days)* 
Chylous output to bady 
-weight ratio (ml/kg)* 


Day | 21-4158) 27-6(15-1) 0-364 
Day 5 67155) 23-5166) 000047 


*Values are mean(s.c.). “7° test; (Mann-Whitney U test 
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Fig. 1 Distribution of the daily chylous output to body-weight 
ratio on day 5 after the onset of chylothorax i in non- reoperated 
and reoperated patients 


course. Two reoperated patients died from sepsis related 
to an anastomotic leak, without recurrence of the 
chylothorax. One of these leaks was discovered at the 
time of repeat thoracotomy while the other developed 
after reoperation. 

Characteristics of patients in whom conservative treat- 
ment was successful and of those who required reoper- 
ation are summarized in Table 7. On the fifth day 
following the onset of chylothorax, the mean chylous 
output to body-weight ratio was significantly lower in 
patients who were treated conservatively than in those in 
whom a subsequent reoperation was performed. Chylous 
outflow on the fifth day of medical treatment was below 
10 ml/kg in 12 of the 14 patients who did not require 
reoperation (sensitivity 86 per cent) and equal to or 
greater than this cut-off value in all the patients who did 
undergo reoperation (specificity 100 per cent) (Fig. /). 


Discussion 


In the present study, a daily chylous loss of 10 ml/kg at 
day 5 after the onset of the chylothorax was reliable for 
differentiating patients in whom medical treatment 
succeeded from those who had a reoperation. Re- 
operation was avoided in all patients with a chylous out- 
put less than this cut-off value. In contrast, in patients 
with a chylous output exceeding this cut-off value, indi- 
cation for reoperation should be balanced by the mortality 
rate observed in the present series (two of nine patients). 
Patients were selected for reoperation on the volume of 
output, and it is possible that some chylous leaks may 
have closed spontaneously in this group. 

For most authors, management of chylothorax requires 
chest drainage and total parenteral nutrition™®. Conserva- 
tive management alone allows closure of the fistula in up 
to 80 per cent of patients within 2-5 weeks but can lead 
to some metabolic and septic complications when 
sustained**. In the series of Marts et alo, the mean 
duration of medical treatment alone was 13 days and the 
mortality rate was 8 per cent. In contrast, Bolger et al. 
reported a 50 per cent mortality rate when the treatment 
lasted for a mean of 35 days. In the present series, no 
patient died with conservative treatment; this result prob- 
ably reflects the short duration of the treatment, which 
lasted a mean of 12 days in patients who were treated 
conservatively and 18 days in reoperated patients. 

To minimize the adverse effects of chylothorax, some 
authors have suggested rapid reoperation to close the 
chylous leak no later than 1 week after its occurrence’*"', 
Early reeperation allows easy localization of the leak 
before postoperative adhesions have developed. The 
success rate of reoperation was as high as 90 per cent with 
no hospital deaths in a series of 11 cases of chylothorax 
complicating 320 transhiatal oesophagectomies’. This 
result does not seem to be directly applicable to the 
present patients. In Orringer’s series’, the lack of previous 
thoracotomy probably facilitated access to the media- 
stinum and allowed ligation of the duct without exposing 
the cervical anastomosis. In patients with a ec 


one patient in ‘he een study who Bane fatal 
anastomotic leakage 2 days after reoperation. 

Some groups have defined criteria for reoperation after 
failure of medical treatment. Preoperative radiotherapy, 
which has been suggested to increase the prevalence of 
postoperative chylothorax", did not influence the need for 
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reoperation in the authors’ experience. A bilateral pleural 
effusion’ was not more frequent in reoperated patients of 
the present series than in those who did not undergo 
reoperation. For Patterson et al.'’, operation is indicated if 
a daily chylous loss of 1 litre or more persists for more 
than 1 week. Teba ef al. recommend reoperation for a 
chylous loss exceeding 1-5 litres per day for 5 days or per- 
sisting for more than 2 weeks. The onset of nutritional 
complications is also an indication for surgery’. The 
authors’ policy was to continue medical treatment for a 
minimum of 12days before undertaking a repeat 
thoracotomy, since this delay was considered to be 
optimal for anastomotic healing, the onset of adhesions 
and an effective duration for medical treatment. The 
results of the present study suggest that reoperation may 
be decided after the fifth day of medical treatment. How- 
ever, the optimum delay before performing reoperation 
with a low rate of complications cannot be determined 
from this study. 

In the present series of 850 patients from a single 
centre there was a 2-7 per cent rate of chylothorax compli- 
cating a Lewis procedure despite systematic preventive 
ligation of the main thoracic duct. This result is 
comparable to that of Dougenis er al." who reported a 21 
per cent rate of chylothorax after oesophagectomy in- 
cluding preventive ligation of the main thoracic duct. 
Anatomical variations encountered in up to 40 per cent of 
patients’ probably explain the chylous leak located on 
the left side of the descending aorta which was observed 
in one reoperated patient. In the eight other reoperated 
patients, the cause of the chylous leak was a technical 
failure. In these cases, the ligation was either too cranial 
in the mediastinum or too restricted and did not include 
all the collaterals of the main thoracic duct. In these eight 
patients, a repeat ligation which included all tissues 
located between the right side of the aorta, the spine and 
the mediastinal pleura was performed successfully”. 

In conclusion, medical management was successful in 
14 of 23 patients who developed chylothorax after a Lewis 
procedure including preventive ligation of the main 
thoracic duct. A daily chylous output of less than 10 ml/kg 
after 5 days of medical treatment is reliable for predicting 
successful medical treatment which in this study occurred 
within a mean of 12 days. Otherwise, reoperation by 
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repeat thoracotomy should be planned taking into account i 
its associated mortality rate. = 
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Background It is unclear why some patients with a columnar-lined oesophagus present with intestinal 
metaplasia and others do not. The physiopathological and clinical implications of the length of the 
metaplastic segment are also controversial. The aim of the study was to determine whether the 
length of the metaplasia and the presence of intestinal epithelium are related to the clinical, 
manometric and pHmetric data in patients with columnar-lined oesophagus. 

Methods A comparison of clinical, endoscopic, pathological, manometric and pHmetric data was 
made between patients with columnar-lined oesophagus of 3—5 cm (7 = 31) and those with a 
metaplastic segment of 5 cm or more (7 = 28); the same comparison was made between patients 
who had specialized intestinal metaplasia (n = 37) and those who did not (n = 22). 

Results No significant difference was found in any of the variables studied except for associated 
inflammatory lesions above the columnar epithelium which were more frequent in patients with a 


shorter metaplastic segment (P< 0-05). 


Conclusion Neither the length of the metaplastic segment nor the presence of intestinal metaplasia 
was related to a more evolved gastro-oesophageal reflux disease, a poorer oesophageal clearing 


function or higher acid reflux rates. 


ann ey tattered se Linney rere rete thst rparmalauadddhttr ARPA een aa cr al Ade ARASH AAT 


It is unknown why some patients with a columnar-lined 
oesophagus develop intestinal metaplasia and others do 
not. It is also unclear why the length of the metaplastic 
segment varies greatly between patients, there being little 
information in the literature on the determining factors. 
The duration of symptoms, presence of bile and pan- 
creatic juice in the refluxed material, toxic habits (smok- 
ing, alcohol ete.) and individual factors (age, sex, heredity) 
may be involved. 

The aim of this study was to investigate in a group of 59 
patients with circumferential columnar-lined oesophagus 
whether the length of the metaplastic segment and the 
presence of specialized epithelium are related to the 
patients’ epidemiological, clinical, endoscopic, histological, 
manometric and pHmetric data. 


Patients and methods 


The current concept of Barrett's oesophagus includes not only 
eases of circumferential metaplasia, ever 3.cm in length and con- 
tinuing into the cardia’, but also those which, arranged in 
tongues or islets or measuring less than 3cm in length, present 
with intestinal or specialized metaplasia’. This redefinition 
underlines the importance of intestinal metaplasia as a pre- 
malignant lesion. However, as this study was carried out in 59 
patients diagnosed with columnar-lined oesophagus between 
January 1982 and January 1993 in this department, it does not 
include those patients currently defined as having ‘short 
Barretts. In all the patients endoscopy showed a circum- 
ferential metaplasia of over 3cm in length in the distal 
oesophagus and continuous with the cardia, which was confirmed 
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3 and 5cm, and group 2 (# = 28), when it was 5cm or more. In 
the same way, to assess the importance of the intestinal meta- 
plasia, the patients were divided into another two groups accord- 
ing to whether they presented with intestinal columnar-lined 
oesophagus (ICLO) (#2 =37) or gastric columnar-lined 
oesophagus (GCLO) (n = 22) epithelium in the biopsies of the 
metaplastic segment. All patients underwent clinical, endoscopic, 
histological, manometric and pHmetric assessment. 

Clinical assessment was done by personal interview using a 
questionnaire. Smokers or ex-smokers of more than five 
cigarettes per day fell into the ‘smoking’ group. Alcohol intake 
exceeding 280 g per week or 40 g per day in men, and 168 g per 
week or 24g per day in women was considered as ‘alcohol 
abuse’. 

Endoscopy was performed in all patients by the same endos- 
copist using a flexible fibre endoscope (Olympus q-10, Tokyo, 
Japan). The following reference points were taken: incisors, 
squamocolumnar junction (Z line) and cardia. The cardia was 
identified by the highest gastric fold and by the interruption of 
deglutition waves. The hiatus was also identified in all cases, a 
hiatus hernia being present in all but one patient. The length of 
the metaplastic segment was calculated by subtracting the 
distance from the incisors to the proximal edge of the 
metaplastic segment and that of the cardia. Biopsies were taken 
systematically as follows: the first four samples (one in each 
quadrant) immediately proximal to the squamocolumnar 
junction, the next four immediately distal to the same, and the 
rest at 2-cm intervals in a caudal direction in each quadrant. 
Also considered for the study were endoscopic data on the 
presence of Barrett’s ulcers, stenosis and oesophagitis. The 
median number of biopsies was 12 (range 12-20) in group 1 and 
16 (range 16-24) in group 2. All biopsies were studied by the 
same two expert pathologists with an interest in Barrett's 
oesophagus. 

The biopsies were analysed histologically by haematoxylin— 
eosin staining. The metaplasia was classified into four variants’: 
fundic, junctional, intestinal and mixed (when there was a 
combination of the others). 

Twenty-four-hour pH monitoring and oesophageal manometry 
were performed in all patients. The characteristics of the equip- 
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ment and method used in both tests have been described pre- 
viously”. -i 

Data are presented as mean(s.d.). Comparisons of means were 
made by the Wilcoxon non-parametric test. Comparison of the 
frequencies of qualitative variables in independent samples was 
made by 7° test with Fisher's exact test where necessary. Differ- 
ences were considered statistically significant when P < 0-05, 


Results 


As far as the length of the columnar-lined oesophagus is 
concerned, no differences were found in the ratio of 
sexes, age, percentage of smoking or alcohol abuse, initial 
symptoms or duration of symptoms (Table 1). Patients 
with a shorter columnar-lined oesophagus had a greater 
percentage of associated inflammatory lesions above the 
metaplastic segment (P<0-05). No other significant dif- 
ferences were found regarding other peptic complications 
associated with the columnar-lined oesophagus, such as 
ulcers and/or stenosis (Table 2). Patients with a longer 
metaplastic segment did not show a greater prevalence of 
intestinal metaplasia. 

The manometric study revealed a defective lower oeso- 
phageal sphincter (LOS) in both groups, but with no sig- 


Table 1 Epidemiological and clinical data 








Metaplastic 
segment (cm) 
3-5 z5 ICLO GCLO 
(n =31) (n = 28) (n = 37) {n = 22) 
Sex({M:F) 20:1 20:8 28:9 12:10 
Mean(s.d.) 36:2(18-4) 393186) 37-6(16-2)  37-8(20-1) 
age (years)* 
Smoking lI 10 15 6 
Alcohol abuse & 7 11 4 
Heartburn 28 25 34 19 
Dysphagia les 13 19 i 
Pain li 7 10 8 
Dyspepsia 8 4 9 3 
Mean(s.d.) 18-1135)  16-7(14) 17-8(12) 17-6(13-9) 
duration of 
symptoms 
(years)* 





ICLO, intestinal columnar-lined oesophagus; GCLO, gastric 
columnar-lined oesophagus. None of these observed differences 
was Statistically significant. “Wilcoxon non-parametric test (7° 
test for comparison of frequency of qualitative variables in 
dependent samples) 


Table 2 Endoscopic findings (peptic complications) associated with metaplasia 
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nificant differences. There was no difference in the motor. 


function of the distal oesophagus. Twenty-four-hour pH- 
monitoring showed pathological rates of acid gastro 
oesophageal reflux in both patient groups, with no 
Statistically significant differences between them {Table 3). 













Discussion 


Although it is generally accepted that columnar-lir 
oesophagus is a condition acquired as a result of severe 
prolonged gastro-oesophageal reflux, Little’ has suggested 
that the origin of the metaplasia could depend on its 
length. According to this author, metaplastic segments of. 
less than 5cm in length would probably be related to. 
pathological gastro-oesophageal reflux, whereas longe 
metaplastic segments would represent congenital 
developmental alterations. The present data suggest t 
the length of the metaplasia is not related to symptoms or 
their duration, which is in agreement with Cameron ef _ 
al", who claim that the columnar-lined oesophagus 
quickly attains a certain length and then becomes stable. _ 
From a functional point of view, Mason and Bremner” | 
relate the spread of metaplasia to impaired motor func- 
tion of the oesophageal body (smaller amplitude and 






Table 3 Manometric and pHmetric data 








Metaplastic 
segment (cm) B 
3~5 = § ICLO GOLO- 
(1=31) (a=28) (a=37) (a= 22}. 
TLLOS (cm) 23(0-9) 2408) 2309) 2-2(08) . 
ALLOS (cm) 0-405)  05(06) 0506) 040-5) 
LOSBP (mmHg) 68(45) 78455) 851I O44) 


40-4(24-3) 370403) 345312) 43-0(31:3) 


APW (mmHg) ; | 3 ALF 
“co TW 24-9(36°9) 35-9(40) 242337) 33-7 41-8) 


DWR 22-5(26-8) 26-0(35:9) 27-4334) 20-9(27-9) 
%TT pH<4 19-6(146) 25-3(18:1) 224(115) 222191) 





Values are mean(s.d.). ICLO, intestinal columnar-lined. 
oesophagus; GCLO, gastric columnar-lined oesophagus; TLLOS, 
total length of the lower oesophageal sphincter (LOS); ALLOS, 
abdominal length of the LOS; LOSBP, basal pressure of the 
LOS: APW, amplitude of peristaltic waves; %TW, percentage of 
tertiary waves; %DWR, percentage of deglutitions without - 
response; “oTT pH<4, percentage of total time with pH less 

than 4. There was no statistically significant difference (Wilcoxon: 
non-parametric test) -= 














Metaplastic segment (cm) 

3-5 z5 ICLO GCLO 

(n=31) (n = 28) gar P (n = 37) (n = 22) g7 F 
Oesophagitis 24 i 7-36 0-007 2 13 0-06 0:806 
Stenosis 16 14 0-02 0-891 16 l4 155 213 
Ulcer . 2 6 1-68 0-195 7 l F, 
Specialized 19 18 0-001 0-975 — — mir 

metaplasia - 





ICLO, intestinal columnar-lined oesophagus; GCLO, gastric columnar-lined oesophagus. “Values for z? with 1 d.f. 
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longer duration of peristaltic waves), suggesting “a pro- 
gressive deterioration of oesophageal motility with 
advanced disease’. These authors thus establish a parallel 
between the length of the metaplasia, stage of the disease 
and degree of deterioration of motor function. The 
present results, however, do not support this statement 
since the group of patients with a longer metaplastic seg- 
ment did not have a more defective LOS, a poorer clear- 
ing function of the oesophageal body or higher rates of 
gastro-oesophageal reflux. The discrepancy with Mason 
and Bremner’s data may be related to the fact that they 
did not study LOS pressure or quantify gastro-oeso- 
phageal reflux, and could have been comparing two 
groups of patients with different reflux rates. 

Special consideration should be given to patients 
currently regarded as having ‘short Barrett’s’’, Le. lesion 
less than 3cm in length but with histological evidence of 
intestinal metaplasia, in many cases without endoscopic 
signs or symptoms of reflux disease. Little is known about 
the relation of short Barrett’s to gastro-oesophageal reflux 
and its possible neoplastic degeneration. This study does 
not include such patients, since the classical definition of 
‘Barrett’s oesophagus’ was used. However, for Spechler 
and Goyal’, the presence of specialized-type epithelium, 
the neoplastic potential of which is widely documented, is 
a condition that is not only sufficient, independent of its 
length, but necessary for diagnosing Barrett's oesophagus. 
Therefore, their concept of ‘Barrett’s oesophagus’ would 
exclude patients with long segments of columnar-lined 
oesophagus in which only the presence of gastric-type epi- 
thelium is detected. In the present study, the patients with 
specialized-type epithelium did not have longer-lasting 
symptoms or greater deterioration of oesophageal 
function. Moreover, the rate of acid gastro-oesophageal 
reflux was similar in patients with gastric-type and 
intestinal-type epithelium. Thus it is unclear why some 
patients develop a columnar-lined oesophagus with 
intestinal-type metaplasia and others with the same 
physiopathological condition (advanced — gastro-oeso- 
phageal reflux disease), develop the gastric type. Other 
factors may be involved such as biliopancreatic reflux to 
the oesophagus'''-, the severity of the initial lesion in the 
epithelium or the intimate differentiation mechanisms of 
the pluripotential cells that cause the metaplasia’. It 
has been suggested that the longer the metaplastic 
segment the more frequent the presence of intestinal 
metaplasia’, although in this study no significant relation 
was found between these two variables, and the possibility 
of there being areas of intestinal metaplasia within the 
segment of columnar metaplasia that have gone unnoticed 
seems remote, considering the number of biopsies 
performed, Furthermore, a number of reports'*!” describe 
patients with columnar-lined oesophagus extending well 
up the oesophagus in whom biopsy specimens showed 
only junctional or gastric fundic-type epithelia. 

In conclusion, these results show that patients with long 
segments of columnar-lined oesophagus or with special- 
ized intestinal epithelium do not have more advanced 
gastro-oesophageal reflux disease, poorer oesophageal 
clearing or higher reflux rates. Therefore, from the point 
of view of gastro-oesophageal reflux disease they do not 
require a different therapeutic approach. However, since 


the degenerative potential of specialized intestinal 
epithelium is widely documented, endoscopic surveillance 
is required in these patients, whereas it still has to be 
determined in patients with gastric-type epithelium. 
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Background Viscous macromolecules and phospholipids have been shown to reduce postoperative 


adhesion formation. The ideal agent, or combination of agents, still remains to be identified. 

Methods The effect of hydrophobically modified ethyl (hydroxyethyl) cellulose (HM-EHEC) and 
polyquarternium-24 (LM-200), two cellulose-derived polymers, and of sphingomyelin, was examined 
in an animal model. Adhesions were induced in the parietal peritoneum in a standardized manner 
and quantity, and the morphology of adhesion formation was evaluated after 7 days. 

Results A significant reduction in adhesion formation was seen in animals receiving LM-200 
(P = 0-013) and HM-EHEC (P = 0-012) as a short-term treatment compared with controls given 
saline, but not in animals receiving sphingomyelin (P = 0-733). Additional effects were seen in the 
animals receiving LM-200 as a prolonged treatment (P < 0-001) compared with controls. There was 
no difference in the magnitude of the inflammatory response between the groups. 

Conclusion These results suggest that hydrophobically modified polymers are efficient in reducing 
adhesions, without affecting the inflammatory response. 


O a acer are 





Adhesion formation is a well known complication of 
abdominal and pelvic surgery, that not only renders 
reoperation more difficult but is also the most common 
cause of small bowel obstruction and mechanical infer- 
tility. A recent survey showed that the annual medical 
expenditure for adhesive small bowel obstruction was 
almost £12 million’. Various methods and agents have 
been investigated to prevent adhesion formation, but as 
yet few have been proven to be effective. 

The mesothelial cells of the peritoneum are covered 
with a film 54m thick. This thin layer contains significant 
concentrations of phospholipids, mainly phosphatidylcho- 
line, phosphatidylethanolamine and sphingomyelin exert- 
ing surface activity’. The surfactants are easily destroyed 
by trauma, ischaemia and infection, which elicit phospho- 
lipases. In addition the light from surgical theatre lamps is 
known to induce lipid peroxidation, thereby interfering 
with phospholipid structure and function’. Exogenous 
phospholipids have been shown to reduce postoperative 
adhesions®’, possibly by providing a lubricant layer replac- 
ing endogenous hydrolysed phospholipid. 

The ideal lipid, or combination of lipids and polymers, 
still remains to be identified. Cellulose consists of linear 
polymers of glucose residues. Binding of water leads to 
the formation of a gel. The hydrophobic modification of 
the surfactant polyquarternium-24 (LM-200) and hydro- 
phobically modified ethyl (hydroxyethyl) cellulose (HM- 
EHEC), two cellulose-derived polymers, adds an affinity 
for the lipid—water interface likely to be at the injured 
site/cellular surfaces. Sphingomyelin has a structure 
similar to that of phosphoglycerides such as phosphatidyl- 
choline but: should, at least theoretically, be less sus- 
ceptible to hydrolysis by lipases and phospholipases*. 

The precise mechanism of action of phospholipids and 
polymers is yet to be determined. In addition to their 
proposed mechanical function in separating and lubri- 
cating surfaces they are likely to have biological functions. 
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Phospholipids are the substrate for arachidonic acid and 
sphingomyelin (95 per cent by weight), a major 
constituent of cell membranes. Cellulose-derived polymers. 
are not endogenous and may therefore increase the 
inflammatory response. = 
The objectives of the present study were twofold; to test 
the primary hypothesis that sphingomyelin, HM-EHEC 
and LM-200 may reduce the formation of adhesions, and 
to investigate whether they affect the local inflammatory 
response or not. 


Patients and methods 


Animals 


Some 154 female NMRI (US Naval Medical Research Institute) 
mice weighing 30-35 g were used. The experiments were 
approved by the local ethics committee. The animais had free 
access to pellets and water before and after surgery. They were 
allocated randomly to different experimental groups. 


Compounds 


Sphingomyelin (95 per cent by weight) was obtained from 
Swedish Dairy’s Association, Research Department, Lund, 
Sweden. The sphingomyelin was diluted in sterile water to a final 
concentration of 1 per cent by weight. HM-EHEC (1 per cent by 
weight), a cationic polymer with five hydrophobic tails, was 
obtained from Akzo Nobel Surface Chemistry, Stenungsuand, 
Sweden. LM-200 (1 per cent by weight) was obtained from 
Bionord, Gothenburg, Sweden. The compounds were kept 
refrigerated until used. i7 

HM-EHEC is a soluble polymer that has been chemically 
modified to be hydrophobic, yet soluble in water. LM-200 is a 
polymeric ammonium salt of hydroxyethylcellulose, with a hydro- 
philic backbone and lipophilic pendant groups, which adds an 
affinity for the lipid~water interface. Solutions of hydro- 
phobically modified polymers have been found to have higher 
viscosities than solutions of their unmodified analogues’, a 
feature that may be of importance for mechanical separation of 
adjoining traumatized surfaces. 


1153 














1154 K. FALK, L. HOLMDAHL, M. HALVARSSON, K. LARSSON. B. LINDMAN and S. BENGMARK 


Experimental design 


One group (n=6)}) underwent sham operation. Three groups 
were subjected to a short-term treatment and three groups were 
given a prolonged treatment. 

The short-term treatment consisted of an intraperitoneal injec- 
tion of either LM-200 (a = 21), HM-EHEC {n = 21) or sphingo- 
myelin {z = 16) after closure of the abdominal cavity. Controls 
received saline (7 = 16). The volume load was 0-75 mi (0-25 mg 
per g body-weight). The groups receiving prolonged treatment 
were given an intraperitoneal injection of either LM-200 
(a= 21), HM-EHEC (n = 21) or sphingomyelin (7# = 16), not only 
at the time of the operation but also on days 2 and 3 after 
operation. Controls received saline (7 = 16). The volume load 
was the same on all three occasions (0-75 ml}. Two animals from 
each group were killed on days 1, 3, 5 and 7 for morphological 
analysis of the tissue response. 


Surgical technique 


Anaesthesia was induced and maintained by inhalation of 


methoxyflurane. The abdomen was shaved and opened with a 
2°5-cm midline incision. A 2X 15 mm defect in the parietal peri- 
foneum was created on each side of the lateral side wall by sharp 
incision along a metal ruler followed by excision with a pair of 
scissors, The lesion was closed with four 5/0 silk sutures, one at 
each end of the lesion and the other two at equal distance in 
between. The midline incision was closed in two layers by con- 
tinuous 3/0 polyglycocolic mass closure (Dexon, Davis and Geck, 
St Louis, Missouri, USA). The procedure is described in detail 
elsewhere H" 


Evaluation 


The objective was both to quantitate the formation of adhesions 
and to study the morphological response in the tissue. At days 1, 
3 and 5 after operation, two animals from each group were killed 
by an overdose of isoflurane and biopsies were taken for 
morphological studies. Seven days after the operation the re- 
maining animals were killed. The abdominal! cavity was opened 
widely with a U-shaped incision with its base to the right of the 
animal, The flap was then turned over to the right so that the 
parietal peritoneum of the anterior abdominal wail and the 
adhesions attached to it were displayed. The lesions previously 
induced in the peritoneum were identified by the suture lines. 
The lengths of the original lesion and of the individual adhesion 


attachments were measured with a calliper. The percentage of 


the peritoneal defect that was covered with adhesions could then 
be calculated according to the formula: adhesions (%)=sum of 
attachments (mmyexcision site (mm) x 100 as described pre- 
viously". Besides quantification, the location and number of 
attachments were noted. 


Morphology 


The injured area was excised, including the parietal peritoneum, 
muscular layer and skin. The specimen was fixed in Bouin's 
solution for 24h, dehydrated and embedded in paraffin wax. 
Sections were cut at a thickness of 5 um and stained with haema- 
toxylin and eosin. 


Statistical analysis 


Values are given as mean(s.e.m.). The non-parametric Mann- 
Whitney U test was used to determine the significance of 
differences in adhesion formation between groups. A P value less 
than 0-05 was considered statistically significant. 


Results 


None of the animals had adhesions at the beginning of 
the operation. All animals developed adhesions, except 
for two animals receiving LM-200 as a prolonged treat- 


ment. No animal developed bowel obstruction or dis- 
played signs of general malaise. 


Adhesion formation 


The sham-operated group had no adhesions after oper- 
ation, except at the midline incision. There was no signifi- 
cant difference in adhesion formation between the control 
group (69-0(4-5) per cent) and the group that was given 
sphingomyelin (69:7(6:7) per cent) (P = 0-733) as a short- 
term treatment (fig. /). The HM-EHEC-treated group 
had significantly less adhesion formation (48-1(5-1) per 
cent, P=0-O012) than the control, as did the group given 
LM-200 (44-2(6-3) per cent, P = 0-013). Repeating the 
injection of sphingomyelin 2 and 3 days after operation 
gave a reduction in adhesion formation (72-4(45) per 
cent, P=0-049) compared with saline controls. Signifi- 
cantly fewer adhesions were seen in the groups pone 
the long-term treatment with HM-EHEC (47:6(6°5) p 
cent, P= 0-003) or LM-200 (24-4(5-3) per cent, P<0- 001) 
compared with the control group given three injections of 
saline (84-5(6-2) per cent). There was no difference in 
effect between the group receiving HM-EHEC as a short- 
term treatment (48-1(5-1) per cent) and that receiving 
HM-EHEC as a prolonged treatment (47-6(6°5) per cent) 
(P = 0-747). The adhesion-reducing effect of LM-200 was 
significant with both the short- and long-term treatment 
but, in contrast to HM-EHEC, LM-200 was significantly 
more effective when given as a prolonged treatment 
(24-4(5-3) per cent) compared with the short-term treat- 
ment (44-2(6-3) per cent) (P = 0-032). 

The number of adhesion attachments to different intra- 
abdominal structures (omentum/pelvic fat bodies (PFB); 
bowel; or other structures (predominantly liver)) was also 


Amount of adhesions 
formed (%} 








Fig. 1 Adhesion formation in 


animals subjected to different 
treatments. Values are mean(s.e.m.). Controls received saline as 
a single dose (control x 1) or for 3 consecutive days 


(control x 3). Treatment groups comprised animals receiving 
polyquarternium-24 (LM-200), hydrophobically modified ethyl 
(hydroxyethyl) cellulose (HM-EHEC) or sphingomyelin once 
(LM-200 x 1, HM-EHEC Xx 1 and sphingomyelin x 1) or three 
times (LM-200 x 3. HM-EHEC x 3 and sphingomyelin Xx 3). LM- 
200 and HM-EHEC were equally effective when administered 
once, but the performance of LM-200 was further improved by 
repeated acministration. Sphingomyelin was less effective. 

*P = 0-012, +P = 0-013, 4P = 0-733 versus control x 1, §P < 0-001, 
TP = 0-003, **P = 0-049 versus control X 3 (Mann-Whitney U 
test) 
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POLYMERS THAT REDUCE INTRAPERITONEAL ADHESION FORMATION 
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Fig. 2 Number of adhesion attachments to abdominal organs in animals subjected to different treatments. Values are mean(s.e.m.). A 
single administration ( x 1) of polyquarternium-24 (LM-200), hydrophobically modified ethyl (hydroxyethyl) cellulose (HM-EHEC) or | 
sphingomyelin did not significantly affect the number of attachments, whereas repeated administration ( X 3) did in animals receiving a 
LM-200 or HM-EHEC. *P = 0-049, +P = 0-023, P < 0-001, §P = 0-004, 1P = 0-032 


studied (Fig. 2). LM-200 had no significant effect on the 
number of adhesions, given as a short-term treatment 
(PFB, P=0-098; bowel, P=0-114; other structures, 
P=0-717) compared with controls, nor did HM-EHEC 
(PFB, P=0-205; bowel, P=0-103; other, P=0-717). 
Sphingomyelin reduced the number of attachments to 
omental structures, but not to bowel and other parts of 
the abdominal cavity (PFB, P = 0-049; bowel, P = 0-434; 
other, P = 0:342). 

LM-200 given in three consecutive doses gave a signif- 
icantly reduced number of attachments to both omentum 
(P=0-023) and bowel (P<0-001) but not to other 
structures (P = 0-147). HM-EHEC reduced the number of 
attachments to bowel (P=0-004) and other structures 
(P = 0-032) but not to omentum/PFB (P = 0-596). Given as 
a long-term treatment, sphingomyelin had na effect on 
the number of attachments to any of the structures 
involved (PFB, P=0-720; bowel, P= 0-091; other, 
P = 0-888). Prolonged LM-200 treatment gave significantly 
fewer adhesions to both omentum/PFB (P = 0-023) and to 
bowel (P = 0-032) compared with the group that received 
the short-term treatment, but not to other structures 
(P = 0-549), 


Tissue response 


An inflammatory reaction was seen at the site of adhesion 
formation, not only at the attachment site and in the 
abdominal wall, but also in the adherent non-injured 
tissue. On day 1 after surgery polymorphonuclear neutro- 
phils dominated and later macrophages were abundant. A 
uniform morphological appearance was seen on speci- 
mens obtained from all groups, and there was no differ- 
ence between the treatment groups and the control group. 
Furthermore, there was no difference between the groups 
given short-term and long-term treatment. 





Discussion ae 
In this study hydrophobically modified polymers such 5 


adhesions. Sphingomyelin, which is structurally related to 


phosphatidylcholine, had beneficial effects on the amount. | Ee 
of adhesions only when given repeatedly, but reduced the. 


number of attachments to omentum in the short-term 
group. : TER 


a 


The experimental model was chosen because it is ao ~ 


strictly standardized quantitative model mimicking 
abdominal surgery and has previously been shown to be 
reproducible with a low variability in the amount of 
adhesions formed!”"!, Furthermore, the model enables the. 


study of adhesion formation from two different perspec- = 


tives: the amount of adhesions covering a standardized — 
lesion and the number of attachments to the lesion and 
organs involved. It seems reasonable to assume that the 
amount of adhesions covering a standardized lesion 
accurately reflects the adhesiogenic stimuli to that site and 
that the organs involved are of importance, but the signifi- 
cance of the number of attachments remains to be 
validated. Nevertheless, there was fairly good agreement 
between the amount of adhesions formed and the number 
of attachments indicating that they represent the same 
thing. Mice were used, not only because they are cheap 
and practical to work with but also because in this model 
they have a relatively high frequency of involvement of 
non-injured bowel compared with other species’. From a 
clinical point of view this was considered an advantage, 
since complications often arise from adhesions involving 
the bowel. : 
The kinetics of degradation and absorption of sphingo- 
myelin, LM-200 and HM-EHEC in the abdominal cavity 
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are unknown so both short- and long-term treatments 
were studied. Furthermore, since the mechanism of action 
was unclear, the duration of administration required was 
uncertain. Physical barriers have been demonstrated to 
effectively reduce the formation of adhesions if they 
separate surfaces for at least 36 h™, and therefore a 3-day 
treatment was believed to be sufficient. 

Previously, soluble phosphatidylcholine has been shown 
to reduce postoperative adhesions’*, whereas insoluble 
phosphatidylcholine liposomes had the opposite effect’. 
Sphingomyelin forms liposomes in analogy to related 
saturated phosphatidylcholine systems". In the case of 
phosphatidylcholine liposomes, impaired macrophage 
function and reduced lymphatic absorption due to en- 
hanced net ultrafiltration was considered to be involved in 
the adhesion promoting effect. This might partly explain 
why sphingomyelin was less efficient than the other agents 
in reducing adhesion formation. 

Plasminogen activator plays a crucial role in fibrinolysis, 
which is suppressed by surgical manipulation?" and is 
pivotal in adhesion formation”. Mayer and co-workers'* 
investigated the effect of dextran and other viscous 
polymers on peritoneal plasminogen activator activity and 
showed that the polymers investigated reversibly sup- 
pressed tissue-bound plasminogen activator and impaired 
the secretion of peritoneal plasminogen activator activity. 
This suggests a possible mechanism of action for polymer 
coating in reducing adhesion formation by impairing the 
shedding of the enzyme, thereby producing a high local 
concentration of plasminogen activator activity on 
peritoneal surfaces. 

A steric-osmoic antiadhesive effect is probably one 
important mechanism of action of these substances. In 
forming a film covering the injured peritoneum they keep 
intra-abdominal structures from coming into continuous, 
close apposition by fibrin, thereby preventing adhesions 
from forming. This may be accomplished if the polymers 
inhibited the attachment of fibrin. Another possibility is 
that these polymers modify the polymerization or cross- 
linking of fibrin monomers, thereby reducing the ‘sticki- 
ness’ of deposited fibrin. 

The reason for the increased efficacy of LM-200 but not 
of HM-EHEC, when given in three consecutive doses, 
may be attributable to electrostatic interactions. LM-200, 
being positively charged, will have a tendency to associate 
with negatively charged surfaces. However, it may also 
indicate that their biological effects and mechanism of 
action are different. None of the compounds investigated 
affected the inflammatory response as judged from the 
amount of cells present, but the functional characteristics 
of the cells were not investigated and may have been 
different between LM-200 and HM-EHEC groups. 

The cellulose-derived polymers investigated were effi- 
cacious in reducing the formation of adhesions without 
affecting the inflammatory response and one of them was 
more effective if given repeatedly. The mechanism of 
action remains unclear, but there may be multiple actions 
including the separation of surfaces, increasing the local 
tissue plasminogen activator levels and altering the 
adhesive properties of fibrin. Two cellulose-derived mem- 
branes are currently approved for clinical use (Interceed, 
Johnson and Johnson, New Brunswick, New Jersey. USA; 
Seprafilm, Genzyme, Cambridge, Massachusetts, USA). 
However, the safety of polymers used in the present study 
requires further investigation before being applied in 
clinical practice. 
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Pathological coneuanes of the stomach after 
endoscopic mucosal resection for early gastric 
cancer 


Sir 

We read with interest the findings presented by Korenaga er al. 
(Br J Surg 1997; 84: 1563-6) regarding endoscopic mucosal resec- 
tion (EMR) of gastric cancer. There is no doubt that EMR plays 
an important role in the management of this disease, especially 
in Japan where extensive experience has been gained. This study, 
however, appeared to disregard essential criteria for the selection 
of patients for EMR established by Sano et al.’ over 5 years ago 
which allowed selection of a subgroup of patients with early 
gastric cancer with minimal risk of lymph node metastasis where 
endoscopic treatment would not compromise the curative intent. 

Disease confined to the mucosa is the most important of the 
established criteria and yet six of 11 tumours had submucosal 
spread. Lesions greater than 15 mm in diameter are not suitable 
for EMR but were included in this study resulting in incomplete 
excision. Finally type He tumours with ulceration were included 
in this study and lymph node metastases were found in some of 
these patients. © 

The authors do not make clear the reasons for subsequent 
surgery. For example, why did some patients with recurrent 
disease proceed to further EMR while others with positive resec- 
tion margins proceeded to surgery? What was the protocol re- 
garding management of these patients? 

This paper has highlighted some of the pitfalls in the use of 
EMR for gastric cancer and confirmed the importance of limit- 
ing its use to those who fulfil carefully established criteria and in 
whom EMR will not compromise potential cure. The finding of 
lymph node metastases in patients treated endoscopically is 
unacceptable. 


S. Kundu 

D. Karat 

J. Wayman 
N. Hayes 

S. M. Griffin 


Ovesophago-Gastric Cancer Unit 
Newcastle General Hospital 
Westgate Road . 

Newcastle upon we NE4 6BE 
UK 


1 Sano T, Kobori O, Muto T. Lymph node metastases from 
early gastric cancer: endoscopic resection of tumour. Ar J Surg 


1992; 79: 241-4. 


Author’s reply 


Sir 

We thank Kundu et al. for their constructive comments. Of 
course, cure is a mandatory goal for the treatment of early 
gastric cancer. In earlier years, EMR remained a challenge. 
From this retrospective analysis we found that accurate diagnosis 
of width and depth of invasion must be assessed before EMR. 
Improvements in recent years may be a result of the use of 
endoscopic ultrasonography before EMR to assess the depth of 
invasion and the application of electrocautery to destroy cancer 
cells around the resected margin. 

Assessment of the depth of invasion from an endoscopically 
resected specimen is important in making therapeutic decisions. 
The present policy is to perform subsequent surgery when (1) 
there is infiltration of cancer cells in the submucosal layer, or (2) 
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lymphatic or vascular invasion is observed. If malignant cells are. 
likely to remain in the mucosa around the resected margin bu 
the submucosal layer is not invaded, repeated EMR is th 
treatment of choice. Our paper confirmed that understanding thi 
indications and limitations of EMR is necessary. We agree ‘tha 
EMR should be indicated for carefully selected patients with 
early gastric cancer with minimal risk of lymph node metastases. 


D. Korenaga 


Department of Surgery 

Fukuoka Dental College Hospital 
2-15-1 Tamura 

Sawara-ku 

Fukuoka 814-01 

Japan 





Hereditary breast cancer 


Reply to letter published in previous issue (Br J Surg 1998; ; a we 
85: 570-1) 


Sir 
We would like to thank Hicken et al. for the interest they ha F 
shown in our Review (Br J Surg 1997; 84: 1334-9). We ack: 
ledge that we did not provide strict guidelines on the manag 
ment of these patients because our understanding in this: area is 
rapidly evolving and remains controversial. come 
As an example, Hicken et al. correctly quote our review. saying B 
that the lifetime risk for carriers of BRCAJ mutations is 50-60 | 
per cent. Since publication of the Review, this fact is now . 
disputed by a recent large study suggesting that the lifetime risk: os 
for BRCA] carriers of developing ovarian cancer is closer to 16 
per cent! ue 
Hicken et al. make a reasonable suggestion for performing a 
laparoscopic oophorectomy as adjuvant therapy for patients with 
BRCAI-associated cancer and suggest that this should be 
performed for those with BRCA2-associated breast cancer. The ee 
latter would not reduce any potential risk of developing ovarian =) 
cancer as BRCA2-mutations are not associated with an increased | 
risk of developing ovarian cancer. 


















A. Hill 
E. McDermott 
N. O'Higgins 


Department of Surgery NP 
University College Dublin $ a 
St Vincent's Hospital 

Elm Park 

Dublin 4 

Ireland 


1 Struewing JP, Hartge P, Wacholder S, Baker SM, Berlin M, 
McAdams M et al. The risk of cancer associated with specific 
mutations of BRCAJ and BRCA2 among Ashkenazi Jews. 
N Engl J Med 1997; 336: 1401-8. 


Effect of a no-conversion policy on patient outcome 
following laparoscopic cholecystectomy ' 


Sir 

We share the concerns expressed by Wallace and O° Dwyer (Br J 
Surg 1997; 84: 1680-2) on the potential lack of experience of 
open cholecystectomy by surgical trainees in the laparoscopic 
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era. We feel that their paper did not adequately address this 
issue. 

The not insignificant number of open cholecystectomies per- 
formed during the no-conversion period and the admirably short 
time taken for trainees to perform the laparoscopic procedure 
attest to a successful case selection policy in this unit. The 
reasons for conversion to an open procedure before adoption of 
the no-conversion policy included haemorrhage and failure to 
define anatomy. Are the authers suggesting that the surgeon 
should always persist with the laparoscopic procedure in the face 
of such difficulties? We find it particularly difficult to justify their 
conclusion that the inexperienced surgeon should consider 
laparoscopic subtotal cholecystectomy or cholecystostomy with 
stone removal in preference to open cholecystectomy when the 
one such patient in their series required an open operation at 
48 h for major complications with this approach. 

Conversion to an open procedure in difficult cases is justified 
and attention should thus focus on the adequate training of 
surgical trainees in surgical procedures that will enable them to 
cope adequately. 


M. D. Barber 
P, C. Bornman 
O. J. Garden 


University Department of Surgery 
Royal Infirmary of Edinburgh 
Edinburgh EH3 9YW 

UK 


Author’s reply 


Sir 

| am sure that Garden et al would agree that the reasons for 
conversion (haemorrhage and failure to define anatomy) occur 
less frequently as experience is gained with laparoscopic chole- 
cystectomy. I am also sure that even they may need to revert to 
cholecystostomy or subtotal cholecystectomy for the occasional 
gallbladder that resists both laparoscopic and open chole- 
cystectomy. 


P. J. O'Dwyer 


Department of Surgery 
Western Infirmary 
Glasgow Gil 6NT 
UK 


Correlation between blood loss and inferior vena 
caval pressure during liver resection 


Sir 
We read with interest the paper by Johnson et al. (Br J Surg 
1998; 85: 188-90) reporting that the higher the inferior vena 
cava (IVC) pressure, the greater the venous engorgement of the 
liver which leads to increased blood loss during liver resection. 
There are three points of concern. First, the authors did not 
mention whether there was any correlation between IVC 
pressure and superior vena caval pressure, the latter of which is 
usually monitored as the central venous pressure during liver 
resection. Second, IVC pressure was measured only at certain 
time points instead of continuously. Surgical manipulation of the 
liver may distort the IVC. IVC pressure will fluctuate during 
liver transection and therefore simply measuring at several time 
points for the calculation of mean pressure may introduce 
unreliable results. In a similar study we measured the venous 
pressure continuously and calculated the mean pressure by 
measuring the ‘area under the curve’ on a plot of pressure 
against time. This method gives a more precise and accurate 
measurement of the venous pressure throughout the period of 
liver transection. Third, the authors described four patients with 
a high caval pressure who developed postoperative compli- 
cations. Significant amounts of blood can be lost during mobili- 


zation of the iver, especially if cirrhotic, requiring aggressive 
intravenous infusion of fluid which may lead to higher caval 
pressure before liver transection. Normally patients who lose 
more blood during operation are more likely to encounter post- 
operative complications. Therefore, total blood loss for the 
entire operation as well as the blood loss during liver transection 
should be examined for a correlation with the morbidity fol- 
lowing hepatectomy. 


Departments of Surgery and “Anaesthesia and Intensive Care 
The Chinese University of Hong Kong 

Prince of Waies Hospital 

Hong Kong 


Dynamic graciloplasty for severe anal incontinence 


Sir 

The series of patients treated with an electrostimulated gracilis 
neosphincter and reported by Christiansen et al. (Br J Surg 1998; 
85: 88-91) conforms to the experiences of ourselves and 
others” who have encountered a number of complications, in- 
cluding rectal evacuatory disorders, associated with this pro- 
cedure. Although the authors showed an apparent improvement 
in continence scores in the majority of cases, nine of the 13 
patients described required revisional surgery, and three of the 
13 had a poor outcome because of rectal evacuatory difficulties. 

Inevitably, the use of any current continence grading scale 
alone is only a partial measure of outcome because it fails to 
assess complications and new symptoms, such as pain or consti- 
pation, that the patient may suffer after graciloplasty. Such 
patients may have improvements in continence, but still en- 
counter a deterwration in overall quality of life as a result of 
surgery. While ihe visual analogue scale used by the authors 
allowed the patients retrospectively to report their opinion of 
surgical outcome, we assume that in this report continence and 
patient satisfaction were assessed by the surgical team treating 
the patient, a situation that may lead to a number of potential 
biases”. 

For these reasons we believe it is preferable to submit novel 
procedures such as the electrically stimulated gracilis neo- 
sphincter to an independent global quality-of-life evaluation 
using confidential questionnaires. This allows the patients to 
indicate whether their symptoms and lifestyle have changed after 
surgery to a researcher who is not part of the surgical team. 
Accordingly, an mdependently funded and managed prospective 
comparative trial of quality of life and cost utility of the gracilis 
neosphincter has now been set up at our institution’. We would 
commend this approach to all colleagues seeking objectively to 
evaluate the results of surgery for any new surgical procedure. 


A. J. P. Eccersley 
N. S. Williams 
Academic Department of Surgery 
The Reyal London Hospital 
Whitechapel 
London El IBB 
UK 


| Mander BJ, Abercrombie JF, George BD, Williams NS. The 

electrically stimulated gracilis neosphincter incorporated as 

part of total anorectal reconstruction after abdominoperineal 

excision of the rectum. Ann Surg 1996; 224: 702-11. 

Wexner SD, Gonsalez-Padron A, Rius J, Teoh TA, Cheong 

DM, Nogueras JJ et al. Stimulated gracilis neosphincter oper- 

ation: initial experience, pitfalls and complications. Dis Colon 

Rectum 1996; 39: 957-64. 

3 Geerdes BP. Heineman E, Konsten J, Soeters PB, Baeten 
CGMI. Dynamic graciloplasty: complications and their 
management. Dis Colon Rectum 1996; 39: 912-17. 
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Authors’ reply 


Sir 

We agree that a more precise description of the role of defae- 
catory disorders in assessment of quality of life is an important 
issue when treating patients with anal incontinence. 

We have demonstrated that dynamic graciloplasty carries the 
risk of a number of different side-effects. Unexplained impaired 
rectal evacuation is one of the most disturbing. 

As treatment for anal incontinence should improve quality of 
life, assessment of quality of life before surgery will, in the 
future, be mandatory. Until now, quality-of-life scales have not 
been able to place defaecatory disorders in a meaningful context 
for the total assessment of quality of life. 

We, therefore, welcome the initiative of Excersley and 
Williams to set up a prospective trial of quality of life in relation 
to the gracilis neosphincter procedure evaluated by independent 
researchers. Hopefully the quality-of-life questionnaire that the 
authors mention will be made available to surgeons outside the 
UK. 


d ‘ Christiansen 
O. Rasmussen 


Department of Surgery 
Herlev Hospital 
University of Cepenhagen 
75 Herlev Ringvej 


DK 2730 Herlev 
Denmark 


‘Routine’ pathological examination of the 
gallbladder i isa futile exercise 


Letter 1 


Sir 
The paper by Taylor and Huang (Br J Surg 1998; 85: 208) was 
interesting and controversial. Although it makes minor economic 
sense, their suggestion that the practice be abandoned in favour 
of a ‘more considered approach’ relied on only six cancers cor- 
rectly and intuitively suspected by the (presumably different) 
operating surgeons. ‘Perhaps the same surgeons may not have 
done so well with 1045 early cancers. To discard 70 per cent of 
specimens to save £1000 plus 25 consultant-hours per year would 
seem trifling compared with the cost and anxiety of missing one 
early cancer. In an ongoing questionnaire study at this institution 
the details of port-site recurrences are collected. There have 
been surprise retrospective histological diagnoses of which the 
surgeons had no preoperative or peroperative intimation. 
Preoperative diagnosis of early gallbladder cancer 1s notoriously 
difficult and, if this cannot be confidently distinguished from 
chronic inflammation (97 per cent of the authors’ specimens) or 
even dysplasia macroscopically, then histology remains 
mandatory. With reports of laparoscopic dissemination of in situ 
carcinomas! and some long-term survival’, it is prudent not to 
miss such a diagnosis, rare though this will be. We would like to 
know whether the authors have changed their practice (or policy) 
in the light of their findings. 
K. 5. Zayyan 
D. P. Sellu 


Surgical Sciences Unit 

Imperial College School of Medicine 
Hammersmith Hospital 

Du Cane Road 

London WIZ ONN 

UK 
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1 Wibbenmeyer LA, Wade TP, Chen RC et al Laparoscopie . 
cholecystectomy can disseminate in-situ carcinoma of the gall- i 
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2 Bartlett DL, Fong Y, Fortner FG, Brennan MF, Blumgart LH. 
Long term results after resection for gallbladder cancer, Ann . 
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Letter 2 





Sir 
Taylor and Huang conclude their paper by saying that the 
routine histological examination of all excised gallbladders 
should be abandoned and a ‘more considered approach adopted’. 
The key phrase is the last one, which could be extended much | 
more widely within medical practice generally. As far as | 
pathology in general is concerned, I suspect that many tests and E 
investigations are requested for no particularly good reason and =- 
that the results do not have any significant effect on pati 
management. The important question that should always be `- 
asked by clinicians is ‘How will the results of this test affect the 
management of this patient”. If they cannot think of a 
reasonable answer, then arguably the test should not be 
requested. Tests to exclude conditions may, of course, be. as 
valuable as those that support a diagnosis. 

An increasing histopathological workload, in terms of numbiis = 
and complexity of assessment, is causing serious problems, re~ © 
quiring radical solutions’. My colleagues and I have recently 
suggested that the Royal College of Pathologists should examine 
the problem of specimens that need not be sent for histopatho- 
logical examination or, if sent, require no more than macroscopic 
assessment’. Such an exercise would require wide consultation, 
not least with other royal colleges that should have an important 
role in this process. Similar considerations could, of course, be 
extended more widely (e.g. biochemical and radiological tests). 1 
do hope that surgeons take up the challenge implicit in Taylor 
and Huang’s paper and assess critically the use of clinical 
support services. As things stand there is a danger that the 
quality of work will be affected adversely by its volume, a signifi- 
cant part of which I believe to be unnecessary for directing 
patient management. 























R. Y. Balt 


Department of Histopathology/Cytopathology 
Norfolk and Norwich Hospital 

Brunswick Road 

Norwich NRI 3SR 

UK 





1 Anthony PP. A hitchhiker’s guide to survival in histopathology. 
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2 Ball RY, Barker THW, Girling AC, McCann BG, Sams VR, _ 
Tyler XT. A hitchhiker’s guide to survival. Bulletin of the Royal i 
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Letter 3 


Sir 

We read with interest the article by Taylor and Huang. The 
assertion that most gallbladder specimens need not be subjected 
to histological examination is in opposition to standard surgical 
teaching. We do not consider this strategy to be viable in the 
current medicolegal climate, with litigation cases increasing by 15 
per cent per annum in the UK’. The authors would have. to 
defend their policy in the context of a missed gallbladder cancer. 
Litigation cases where the medical records are found to be 
inadequate usually find in favour of the plaintiff. It would be 
difficult to prove that the gallbladder resection margins from a 
patient with unrecognized cancer were tumour-free, if no speci- 
men was available for histological confirmation. In a review of 
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338 patients with cancer, in whom there had been a delay in 
diagnosis, Kern’ identified two factors that made litigation more 
likely: cancers occurring in young and middle-aged patients and 
cancers associated with high cancer-specific mortality. A typical 
«cholecystectomy patient would fall within this age group. 

The desire to reduce expenditure is admirable but we think 
ahe authors are brave to implement such a policy. 


D. J. Bowrey 
G. J. Morris-Stiff 
B. I. Rees 


University Department of Surgery 
University Hospital of Wales 
‘Heath Park 

Cardiff CF4 4XN 

UK 


i Tomkins C. Tough defence for our members. Journal of the 
Medical Defence Union 1998; 14: 1. 

2 Kern KA. Medicolegal analysis of the delayed diagnosis of 
cancer in 338 cases in the United States. Arch Surg 1994; 129: 
397-404. 


Authors’ reply 


Sir 

We agree with Zayyan and Sellu, and Bowrey er al, that cost 
should not be of primary concern here but repeat that, based on 
current evidence, dysplasia and early cancers (i.e. in situ and T, 
tumours} require only simple cholecystectomy. 

Both papers quoted by Zayyan and Sellu confirm this view. 
We have found no data to suggest that excision of port sites after 
uncovering a T, tumour affects outcome. The accurate distinc- 
tron between these early conditions macroscopically and micro- 
seopically does not, therefore, alter the management of the 
patient. 

In Zayyan and Sellu’s study, it is unclear what is meant by 
‘surprise retrospective diagnoses’. Was cancer not diagnosed at 
the mitial histological examination and only when re-examined 
afier recurrence was found? If so, what was the value of the 
pathologists involvement and should all specimens be kept so 
that, if port-site recurrence is found, the diagnosis can be con- 
fismed merely for Surgeon satisfaction, with no change in patient 
management? 

When a routine specimen arrives at the pathology laboratory it 
is examined macroscopically by a pathologist, often a trainee, 
and standard sections are taken from the fundus and neck (not 
the surgical margin). Further sections will be cut only if there is 
a suspicious area. Surgical trainees and consultants might be 
trained to the same standard as a pathology trainee in 
recognizing macroscopic abnormalities of the gallbladder. 

Medicolegally a surgeon would not be deemed negligent if any 
action were accepted by a responsible body of medical opinion 
(Bolam principle). If the Royal Colleges of Surgeons and 
Pathologists could agree on guidelines and a protocol, then 
surely the courts would be satisfied? 

We recommend that careful inspection of the gallbladder 
sheuld be carried out after excision and must include opening 
the specimen to examine the mucosa. Surgeons should record 
operative findings in greater detail and be familiar with features 
that merit formal histological examination: (1) discrete lesion 
(e.g. polyps, irregular nodules or ulcerated areas), and (2) diffuse 
infiltration (e.g. firm, thickened and indurated wall with gritty 


consistency, or penetration into the liver bed, or spread to the 
porta hepatis lymph nodes). 


J. K. C. Huang 
H. W. Taylor* 


University Department of Surgery 
Royal Free Hostal 

Pond Street 

London NW3 20G 

and 

*Departmeni of Surgery 
Basildon Hospital 

Nethermayne 

Basildon $516 SNL 

UK 


Activated protein C resistance: the commonest 
hereditary hypercoagulation disorder 


Letter 1 


Sir 

We read with interest the leading article by Schuster and 
Jentschura (Br J Surg 1997; 84: 1633-5) of a patient with acti- 
vated protein C (APC) resistance who presented at an advanced 
age with mesenteric venous thrombosis. We had a similar 
experience with a 54-year-old man whose first presentation was 
with mesenteric venous thrombosis requiring small bowel 
resection and anastomosis. Subsequent thrombophilia screening 
showed him to be homozygous for factor V Leiden (APC 
resistance}. Our patient has a strong family history of thrombosis 
with his late mother, two aunts and a sister all having had 
recurrent episodes of deep vein thrombosis. 

Previously reported studies!” suggest that between 9 and 62 
per cent of cases of primary mesenteric venous thrombosis have 
no underlying cause found. With the discovery of APC resistance 
as the commonest hereditary coagulation disorder, the incidence 
of idiopathic mesenteric venous thrombosis should be much 
lower in future. We suggest that with screening of the relations 
of those with APC resistance, and prophylatic anticoagulation of 
those affected, there should be a reduction in the incidence of 
this condition. 


I. Khogali 
G. P. Summerfield 
A. Mudawi 


Departments of Haematology and Surgery 
Queen Elizabeth Hospital 

Sheriff Hill 

Gateshead NEY 6SX 

LIK 
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2 Rhee RY, Gliviczki P, Mendonca CT, Petterson TM, Serry 
RD, Sarr MGT er al. Mesenteric venous thrombosis: still a 
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3 Hillarp B, Dahlback B, Zoller B. Activated protein C resist- 
ance: from phenotype to genotype and clinical practice. Blood 
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4 Greshop PJ, Daising MC, Cikrit DP, Lalja SG, Sawchuck AP. 
Acute mesenteric venous thrombosis: revisited in a time of 
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5 Svensson PJ, Dahlback B. Resistance to activated protein C as 
a basis for venous thrombosis. N Engl J Med 1994: 330: 
517-22. 
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Letter 2 


Sir | 

We enjoyed the leading article by Schuster and Jentschura. Our 
comments concern the association of factor V Leiden with 
‘venous’ leg ulceration. Chronic venous insufficiency leading to 
‘venous’ leg ulcers is a significant medical problem. The 
prevalence of leg ulcers in one study of 92 100 subjects aged over 
40 years was 0-38 per cent'. Up to 72 per cent of patients with 
leg ulcers have detectable venous insufficiency’. In more than 50 
per cent of all leg ulcers venous insufficiency is either the sole or 
the predominant cause. 

Factor V mutations are now known to be responsible for a 
higher proportion of deep venous thrombosis (DVT) cases than 
previously thought**. Many affected patients would progress to 
venous insufficiency and ulceration. In 70-90 per cent of cases 
the activated protein C resistance (APCR) phenotype is caused 
by a single nucleotide change of guanine to adenine at position 
1691 of the factor V gene“, Factor V Leiden’ and associated 
APCR have been found in about one-quarter of all patients with 
venous leg ulcers. 

We sugest that venous ulceration is a reason for suspecting 
APCR due to variant factor V. Affected patients are candidates 
for recurrent thrombosis and progressive disease®. Their relatives 
have a higher susceptibility than normal as well. The presence of 
venous ulceration, even without any history of DVT. should be 
added to the possible indications for screening for factor V 
Leiden. Similarly, studies are required to establish whether 
selected patients. ‘would benefit from preventive therapy to avoid 
further deterioration of the venous condition. This could poten- 
tially help in healing ulcers and prevent recurrences, 


S. Sulaiman-Shoab 


Department of ee 

University College London Medical School 
First Floor Jules Thorne Building 
Middlesex Hospital 

London WIN age 

UK 
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Authors’ reply 


_ Sir 

We appreciate the comments from Khogali and colleagues re- 
garding the similar findings of APC resistance in a patient with 
mesenteric vein thrombosis. As noted in our article we propose 
screening measures for patients who present with an unusual 
location of thrombosis. 

An interesting aspect is raised by Sulaiman-Shoab concerning 
venous leg ulceration and APC resistance. DVT remains an 
important cause of venous leg ulcers but can be masked by the 
diagnosis of chronic venous insufficiency. We agree that 
additional Sec are required to protect the patient with venous 
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leg ulcers from further problems due to APC resistance. Ia 
addition to prophylactic anticoagulant therapy special attention 
should be directed towards the offspring of these patients. 
Hopefully, cost-effective screening of patients and relatives will 
be available in the near future. The incidence of idiopathic 
causes Of venous thrombosis is likely to decrease further as the 
detection of APC resistance becomes part of the daily laboratory 
routine. : 





D. Jentschu 


Department of Surgery 
Klinikum Mannheim 
Universität Heidelberg 
Theodor-Kutzer-Strasse 1~3 
68135 Mannheim 

Germany 





Laparoscopic stoma formation for faecal diversion — 


Sir : 
We read pi interest the article by Hollyoak et al. (Br J Su 
1998; 85: 226-8) reporting the results of a study comparing 
laparoscopic and open techniques of stoma formation to defune- 
tion diseased colon. Fifty-five patients underwent either 
laparoscopic mobilization of a bowel loop before stoma for- 
mation or a midline laparotomy to mobilize an appropriate loop. 
The method of patient selection was not stated. The authors 
failed to mention a technique that is simpler, quicker and more 
commonly used: the fashioning of a loop or end colostomy via a 
small transverse incision at the desired site’. The bowel cmm __ 
usually be exteriorized without need for mobilization and a. 
colostomy formed. This obviates the need for a laparotomy. 
the use of a pneumoperitoneum, thereby reducing paii; op 
ating time and morbidity. = 
We accept that, when there are adhesions from previo ee 
surgery or widespread intraperitoneal disease, identification and. 
mobilization of an appropriate loop may not be possible. Only in 
this minority of patients is a laparotomy or a laparoscopic 
approach required. As most defunctioning colostomies can be 
effected without a laparotomy, it would have been more appr 
priate to have compared laparoscopic colostomy formation with- 
stoma formation through a small transverse incision. This study 
seems to represent a rather overzealous application of new tech- 
nology. 














R. E. K. Marshall 
J. F. McPartlin 


Department of Colorectal Surgery 
Wiliam Harvey Hospital 
Ashford TN24 OLZ 

UK 


| Goligher J. Treatment of carcinoma of the colon. In: Goligher 
J. Surgery of the Anus, Rectum and Colon. London: Bailli¢re 
Tindall, 1984: 485-589. 


Author’s reply 


Sir 

We thank Marshall and McPartlin for their comments and agree 
that the use of a single transverse incision to create a transverse 
colostomy is the method of choice for this particular stoma, but 
believe that a transverse colostomy is an inferior stoma. It is 
sited in the upper abdomen, defunctions poorly if brought out as 
a loop and has the propensity to prolapse. The ileostomy Or 
sigmoid colostomy are preferred stomas. 

In the thin patient with no adhesions it may be possible to 
identify and exteriorize the terminal ileum via a small trephine. 
According to anecdotes, the proximal and distal limbs may be 
confused and the distal limb becomes spouted. A laparoscopic 


© 1998 cael Science Ltd, British Journal of Surgery 1998, 85, 1157—1164 





1162 CORRESPONDENCE 


approach enables quick and certain identification and prevents 
this problem. 

With a sigmoid colostomy it is hard to believe that the sigmoid 
can be safely brought out through the anterior abdominal wall 
without mobilization of the lateral peritoneal reflection. This can 
be performed through a limited transverse incision over the 
stoma site but this incision is somewhat large. In most of our 
patients a laparoscopic mobilization was straightforward to 
perform (even in the presence of adhesions) and the only 
incision Over the stoma site was for the trephine. Furthermore, if 
a stoma is brought out through a transverse incision, the skin 
trephine is not circular and angulation of the mucocutaneous 
junction results. This leads to skin furrowing which makes sealing 
of appliances more difficult, especially in overweight patients. 


J. W. Lumley 
R. W. Stitz 


Wesley Medical Centre 
24/40 Chasely Street 
Auchenflower 4066 
Brisbane 

Australia 


Lateral rectal ligaments contain important nerves 


Sir 

We endorse the presence of the lateral ligament demonstrated 
by Rutegard et al. (Br J Surg 1997: 84: 1544-5). The lateral 
ligaments are closely inter-related to the pelvic plexus which is a 
fenestrated rectangular plate of sympathetic and parasympathetic 
fibres (Fig. 1). This provides innervation to the bladder, ureter, 
prostate, seminal vesicles, membranous urethra and corpora 
cavernosa via anterolateral branches, and to the distal rectum via 
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Fig. 1 Right oblique view of pelvic organs and related autonomic 
neuroanatomy 


medial branches'. Conceivably, the nerve fibres elegantly 
illustrated by the authors by immunohistochemistry were the 
rectal branches of the pelvic plexus. It is only the medial segment 
of the lateral ligament that is included in the resection during 
rectal cancer surgery”. Before sharp dissection of the lateral liga- 
ment we routinely find the location of the plexus by tracing the 
exposed hypogastric nerve or direct palpation. The pelvic plexus 
is, therefore, rarely injured during the division of the lateral 
ligament. Partial injury of the pelvic plexus results in temporary 
loss of genitourinary function. 

The periprostatic plexus represents a further challenge for 
colorectal surgeons endeavouring to perform autonomic nerve- 
preserving lower rectal cancer surgery. The periprostate plexus. 
running between the anterolateral rectal wall and the prostate, is 
vulnerable to inadvertent dissection which results in sexual dys- 
function’. 

Whether the middle rectal artery is included in the lateral 
ligament or not is of little clinical significance because its small 
size allows easy control by cautery. 


J.-T. Liang 
K.-J. Chang 
S.-M. Wang 


Department of Colorectal Surgery 
National Taiwan University Hospital 
7 Chung-Shan South Road 

Taipei 

Taiwan 
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3 Weinstein M, Roberts M. Sexual potency following surgery for 

rectal carcinoma. Ann Surg 1977; 185: 295-300. i 


N 


Authors’ reply 


Sir 

We appreciate the comments from Liang et al. and agree with 
their description of the nerve anatomy. Their illustration has the 
advantage of clearly showing the sympathetic trunk which can 
often be visualized even in the presacral area but may give rise 
to the misunderstanding that the hypogastric nerves and the 
pelvic plexuses lie close to the rectal wall; in fact they can usually 
be found on the pelvic side wall. 


J. Rutegard 
for the authors 


Departmeni of Surgery 
Ornskoldsvik Hospital 
S891 89 Ornskéldsvik 
Sweden 


Perioperative allogeneic blood transfusion does not 
cause adverse sequelae in patients with cancer: a 
meta-analysis of unconfounded studies 


Letter 1 


Sir 

May I be allowed to comment on the apparent disregard of 
scientific objectivity and use of inappropriate methodology by 
McAlister et al. (Br J Surg 1998; 85: 171-8). The authors found 
six randomized trials and two prospective cohort studies eligible 
for a meta-analysis investigating perioperative allogeneic blood 
transfusion and adverse sequelae in patients with cancer. Their 
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conclusion, that there is no increased risk of clinically important 
adverse sequelae, cannot be drawn from the analysis. 

The six randomized trials are graded from | to 3 on the Jadad 
scale. In another meta-analysis' five of the same six studies were 
categorized as level 1 (strong convincing data from large 
randomized trials). There is, however, discrepancy in the 
methodology, presentation of results and conclusion of the 
present meta-analysis. First, the authors claim that allogeneic 
blood transfusion does not increase the risk of postoperative 
infectious complications. This conclusion cannot be drawn as all 
the included studies separately demonstrated a significant in- 
creased rate of infectious complications in such patients com- 
pared with comparable non-transfused patients. 

Instead, the discrepancy between the studies was whether the 
use of autologous or leucocyte-depleted blood could minimize 
this difference. The authors stressed that the elected trials using 
autologous blood transfusion or leucocyte-depleted packed cells 
acted as the control arm. This is true but they did not discuss the 
important aspect of the analysis where two different 
immunogenic transfusions are used. Furthermore, in their 
presentation of results (for example, Table 4) they confused 
patients being transfused with control blood and non-transfused 
patients as well as mixing infectious complications in different 
ways (for example, in some of the studies they included 
pneumonia and in others they did not). 

In the investigation of results the authors found a summary 
risk ratio of 1-63 for postoperative infections, suggesting an in- 
creased risk. They then excluded two of the studies, claiming 
them to be heterogeneous and concluded that the risk factor was 
1-0, indicating no risk. 

The two excluded trials** were prospective randomized trials 
of patients undergoing colorectal surgery and randomized to 
receive leucocyte-depleted or non-depleted blood if transfusion 
was indicated. Patients with differing diagnoses were evenly dis- 
tributed between the two transfused groups. It did not matter, 
therefore, that fewer patients had rectal cancer than in other 
trials. 

McAlister et al made major criticisms of the excluded studies 
for not transfusing control patients with allogencic blood, 
whereas in other trials ‘10-35 per cent of control patients 
received crossover blood products’. This criticism is unfair as in 
the Jensen trials the control patients, according to the termi- 
nology of McAlister et al, received leucocyte-depleted blood 
(which is also allogeneic) and the ‘treatment’ group received 
blood with leucocytes, ic. blood with potentially immuno- 
suppressive effects. The fact that only 1 per cent of control 
patients received crossover blood products is not a criterion for 
heterogeneity or exclusion. It means that only 1 per cent of 
patients received the inappropriately randomized blood product 
(compared with 10-35 per cent of patients in the other trials), 

This meta-analysis does not, therefore, contribute further 
clarification concerning the adverse effects of blood transfusion. 


L. S. Jensen 


Department of Surgical Gastroenterology 
Aarhus University Hospital 

8000 Aarhus C 

Denmark 
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Letter 2 


Sir | 
A distinguished critic of meta-analysis, John Bailar, has written 
that meta-analysis is characterized by‘... the false appearance of 
objectivity but consistent bias in the studies selected for analysis, 
heterogeneity in the effects compared ... and lack of sufficient 
knowledge on the pari of the meta- analyst to am results 
correctly . 






geneic blood e on increases +e “isk of aa importa 
adverse sequelae in patients with cancer undergoing surgery.” 
The authors exclude a randomized trial in patients nade 
cardiac surgery demonstrating that leucocyte-depleted blood 
reduces postoperative infection rates substantially and post- 
operative mortality by more than twofold, for the scientifically 
indefensible reason that it does not involve cancer patients™”. 
They proceed further to exclude from their final risk estimates 
two of the strongest studies that contradict their conclusions, 
using arbitrary mathematical criteria for this decision. This 
enables them to achieve a statistically non-significant risk ratio. 
The authors, therefore, reach their conclusions only after 
dismissing three*> of the six extant randomized studies of 
transfusion immunomodulation. Perhaps coincidentally, all three 
studies eliminated contradict the conclusions of McAlister ef al. 
Excluding these studies, they none the less choose to combine in 
their analysis studies with treatment arms of either autologous 
transfusion*’ or leucocyte-depleted transfusions***. These treat- 
ments are not immunologically’ or clinically equivalent. Such 
results should not be pooled without further analysis in this 
manner. Paa 
Finally, it may be worth pointing out that generally acceptec 
criteria for evaluating causality include (1) epidemiological - 
evidence, (2) animal model data, (3) mechanistic studies and (4) 
randomized controlled trials. As the authors meaningfully discuss 
only the last of these subjects, and that with dismissal of half of 
the available data, the issue of causality cannot be even remotely — 
addressed by their meta-analysis. 
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cyte-depleted or buffy-coat-depleted blood in surgery for 
colorectal cancer. Lancet 1994; 344: 573-8. 

9 Heiss MM, Fasolmerten K, Allgayer H et al. Influence of 
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Author's reply 


Sir 

We followed closely the recommended protocols of the 
Cochrane Collaboration’ and the NHS Centre for Reviews and 
Dissemination’ in conducting this meta-analysis and, therefore, 
refute Dr Jensen’s claim that we lacked scientific objectivity or 
used inappropriate methodology. 

In addition to the pitfalls of meta-analysis mentioned by Dr 
Blumberg, another common mistake is the attempt to combine 
studies with widely disparate patients, protocols and outcomes to 
obtain a summary risk ratio. Such an analysis, which neglects 
between-trial heterogeneity, is clearly inappropriate’. One of the 
key aspects in the conduct of any meta-analysis is to start with a 
focused question, in our case whether transfusion of allogeneic 
blood to patients with cancer increases mortality, cancer recur- 
rence and postoperative infection rates. As the clinic to which Dr 
Blumberg refers enrolled patients without cancer and did not 
assess outcomes we were interested in, it was excluded from the 
analysis although referenced. 

Dr Jensen questions the use of the Jadad scale to grade the 
quality of the six identified randomized trials, pointing out that 
Blajchman* (in an editorial, not a meta-analysis) categorized five 
of the studies as level 1 studies. Level 1 evidence simply refers to 
evidence derived from randomized clinical trials but at no point 
does Blajchman discuss the methodological quality of each trial. 
Indeed, ‘the assumption that all randomized clinical trials with a 
common content area are of equal quality may be erroneous”. 
The Jadad scale is commonly used to evaluate the methodo- 


Dr Jensen seems to suggest that our findings are at odds with 
those expressed by Blajchman in his editorial, but Blajchman 
states clearly that there are ‘contradictory data from the six 
available level 1 studies’ and calls for a pooling of data from 
each investigator for an individual-patient data meta-analysis to 
determine ‘whether or not allogeneic blood transfusions are 
associated with an increased risk of postoperative infection’. | 
believe this conclusion is concordant with our statements that 
there is ‘a paucity of evidence underlying claims about the 
hazardous effects of perioperative allogeneic blood transfusion’ 
and that ‘more studies are required before a definitive statement 
can be made’. 

Dr Jensen asserts that all of the identified studies separately 
demonstrated significantly increased rates of infectious compli- 
cations in transfused versus non-transfused patients. This 
comparison does not contribute to the question at hand (and the 
focus of our meta-analysis). Confounding conditions that are 
associated with both an increased likelihood of transfusion and a 
worse prognosis have to be taken into account. It would be 
incorrect to compare event rates in transfused patients to those 
in non-transfused patients. In the absence of trials randomizing 
patients to allogeneic transfusion or no transfusion, I believe the 
use of clinical trials that randomized patients to allogeneic trans- 
fusion or active controls (autologous or leucocyte-depleted allo- 


geneic blood) was the only acceptable alternative. While Dr 
Jensen believes that we ‘confused transfused and non-transfused 
patients’, we did use the intention-to-treat principle in assigning 
outcomes, which is a standard approach to the analysis and inter- 
pretation of clinical trials. 

Dr Blumberg suggests that we were able to obtain a 
statistically non-significant risk ratio only by excluding Dr 
Jensen's trials but the summary risk ratios (Table 4 and Fig. 1 of 
our paper) included all six trials. While Dr Jensen points to the 
summary risk ratio of 1-63 for postoperative infections as evi- 
dence that there is an increased risk with allogeneic transfusion, 
he neglects the 95 per cent confidence intervals in Table 4. Even 
when his two trials are included, the 95 per cent confidence 
interval for the summary risk ratio crosses one (implying that any 
observed difference in event rates between allogeneic and 
control patients was not statistically significant). The small 
sample sizes of these six studies mean that the available evidence 
is insufficient to rule out a relative increase in postoperative 
infection of 10 per cent (or less) from allogeneic blood. The 
limitations of meta-analyses with small sample sizes tend to 
overestimate treatment effects and we believe our conclusions 
are valid. 

Although Dr Jensen feels we made ‘major criticisms of the 
excluded studies’, we merely pointed out possible sources of the 
statistical heterogeneity in the postoperative infection data. As 
heterogeneity refers to differences between trials, I am puzzled 
by the argument that the identified differences between trials do 
not fulfil ‘criteria for heterogeneity’. 

Finally, while Dr Blumberg identifies several potential sources 
of information on causality, we focused our attention on the 
highest level of evidence: the randomized controlled trial. While 
the other sources of information are useful in generating 
hypotheses. medicine is replete with examples of therapies that 
appeared very beneficial from epidemiological evidence, animal 
studies or mechanistic studies, but did not provide clinical bene- 
fits when subjected to rigorous testing in clinical trials. 

Our meta-analysis was rigorously and objectively conducted, 
summarized the totality of the published evidence, and high- 
lighted the paucity of evidence underlying claims of adverse 
sequelae from the use of allogeneic blood products. 


F. A. McAlister 


Divisions of General Internal Medicine and Clinical Epidemiology 
Ottawa Civic Hospital 

1053 Carling Avenue 

Ottawa 

Canada 
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modulation, and postoperative bacterial infection: do we have 
the answers yet? Transfusion 1997; 37: 121-5 (Editorial). 

5 Moher D, Jadad AR, Nichol G, Penman M, Tugwell P, Walsh 
S. Assessing the quality of randomized controlled trials: an 
annotated bibliography of scales and checklists. Controlled Clin 
Trials 1995; 16: 62-73. 
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Book reviews 


Stents in Endovascular Surgery: Basic Concepts and 
Techniques 


E J. Criado (ed.). 278 X 215 mm. Pp. 124. Illustrated. 1996. 
Armonk, New York: Futura Publishing. $49. 


This 120-page glossy book describes in 16 chapters some of the 
“basic concepts involved in the placement of metallic endo- 
vascular stents throughout the vascular system: to its credit, 
many of the pictures are very pretty. However, there is much to 
be questioned in the text. The author has some interesting 
thoughts on training in endovascular techniques. He chooses to 
contradict the published guidelines from his own country and 
considers it unnecessary for trained vascular surgeons to embark 
on a full 1-year ‘endovascular fellowship’. He goes on to state 
that ‘whether surgeons only participate or are the primary 
operators is not critical, as long as the experience is certified’, 
and that a knowledge of thrombolysis alone is sufficient for 
initial credentialling ~ personal experience is not critical. All this 
is to ensure ‘the surgeon’s continued pre-eminence in the 
treatment of vascular disease’. Sadly, these political thoughts are 
about as relevant to the UK as the remainder of the text. The 
book almost exclusively focuses on the use of the Palmaz stent, a 
shame as this will soon only be available in museums. Clinical 
indications sli outcome data are an avoided, and there are 


ai 


routinel y, a contrast agents 2 are aly to ue Hee ee, 
ara stents are to be deployed in almost every case of iac angio- 
plasty. There are many well written, well referenced textbooks on 
the endovascular management of vascular disease. This is not 
one of them 


P. A. Gaines 


Royal Hallamshire Hospital 
Glossop Road 
ue ield S10 ZIF 


The Pathophysiology of Pneumo-peritoneum 


R. J. Rosenthal, R. L. Friedman and E. H. Phillips (eds). 
240 x 158 mm. Pp. 187. Illustrated. 1998. Heidelberg: 
Springer. £5 7, 


Laparoscopy and laparoscopic surgery have become frequent 
surgical procedures. Of necessity, laparoscopy requires pneumo- 
peritoneum, The majority of technically related complications to 
laparoscopic surgery are caused by the establishment and main- 
tenance of pneumoperitoneum. The very significant impact of 
this on respiration and blood flow to central and peripheral 
organs has not been given very much attention among surgeons. 
This multiauihor book provides a detailed overview of the 
HE PE changes that are induced by pneumoperitoneum 
and their pathogenesis. In addition to the influence of various 
gases, their temperatures and the technical details of establishing 
pneumoperitoneum, the cardiovascular and respiratory influ- 
ences are reviewed. Each chapter has a detailed reference list 


© 1998 Blackwell Science Ltd 


including clinical as well as experimental papers published: in 
1996 and earlier. With the frequency of laparoscopic procedures 
we see today it is a necessity for surgeons to be aware of 
understand these pathophysiological changes. This 180-pa 
book provides the data needed and it therefore fills a gap i 
market. It will allow updating of knowledge and it should s 
as a reference volume in the department library. 













U. Haglund 
University of Uppsala 7 
Uppsala 8-751 85 
Sweden 


Ductal Carcinoma in situ of the Breast 


M. J. Silverstein (ed.). 283 X 220 mm. Pp. 665. Ilu: trated. : 
1997. Baltimore, Maryland: Williams and Wilkins. £115. 


Ductal carcinoma in situ of the breast (DCIS) was a rare disease e 
before 1980, representing less than 1 per cent of all breast- 
cancers. With the improvement in the technique of y 
mography and its use as a screening tool in asympto 
women, the diagnosis is now made more frequently. A 
present time, DCIS represents 15 per cent of all new. br 
cancers diagnosed. It is a controversial topic. There are tho: 
who argue that DCIS only rarely develops into invasive cancer, 
and so looking for it and treating it represents overdiagnosis. On 
the other hand, there are those who argue that lives can be 
prolonged by actively seeking it out and extirpating it. 
This book is the first to gather together all the info 
currently available about DCIS. It attempts to be comp 
and, despite the rapidly increasing knowledge about. 
largely successful. It deals with the biology and pathok y 
condition, as well as its diagnosis and treatment, brin; ing 
gether the competing views of those who favour a` total 
mastectomy and those who use minimal treatment. The evid ; ce 
derived from randomized clinical trials and other evidence is 
‘overviewed’; much of this evidence comes from British and 
European sources. It also deals with the psychosocial aspects, 
including chapters by those with a wide experience of helping” : 
women who are well, have a mammogram, and suddenly Pe 
cancer. There are chapters by women who have suffered this sort 
of event so that the reader learns what it is like from the in 
I learned a great deal from this book, and will go on doing 
shall keep it on my bookshelf so that I may go back to i 
many occasions to check facts and ascertain what others | 
done in a particular situation. I am sure it will be a useful 
reference book for those who are not breast cancer surgeons, 
and it is an important book which must be available for conail- 
tation in every medical library. S 





















G. W. pe : 


Queen’s University of Belfast 
Institute of Clinical Science 
Belfast BT12 6BJ 

UK 











Scientific 


The British Journal of Surgery is committed to practice of 
surgery based on scientific evidence. Each month we will 
publish a list of randomized trials and meta-analyses col- 
lated from English language publications. The full list of 
all these references will be available in the Scientific 
Surgery Archive which will be held on The British Journal 


Randomized trials 


Valentine RJ, Duke ML, Inman MH, Grayburn PA, Hagino RT, 
Kakish RT et al. Effectiveness of pulmonary artery catheters in 
aortic surgery: a randomized trial. 

J Vase Surg 1998; 27: 203-12. 
The authors studied 120 patients but were not able to show any 
advantage for routine use of pulmonary artery catheters. 


AbuRhama AF, Robinson PA, Saiedy S, Khan JH, Boland JP. 
Prospective randomized trial of carotid endarterectomy with 
primary closure and patch angioplasty with saphenous vein, 
jugular vein and polytetrafluoroethylene: long term follow up. 

J Vase Surg 1998; 27: 222-34. 

Some 399 operations were included; both patches were associated with a 
reduced! perioperative stroke rate, and-aiso reduced late restenosis. 
especially in women, 


Cascinelli N, Morabito A, Santinami M, MacKie RM, Belli F on 
behalf of the WHO Melanoma Programme. Immediate or 
delayed dissection of regional nodes in patients with melanoma 
of the trunk: a randomised trial. 

Lancet 1998: 351: 793-6. 

ina multicentre study of 252 patients, immediate node dissection 
improved 5-year survival from 27 to 48-per cent in patients who had 
involved nodes but did not affect outcome if the nodes were clear. 


Kiviluoto T, Siren J, Luukkonen P, Kivilaasko E. Randomised trial 
of laparoscopic versus open choleeystectomy for acute and 
gangrenous cholecystitis. 

Lancet 1998; 351; 321-5. 

Sixty-three patients were randomized, In the hands of these experts, 
laparoscopic cholecystectomy resulted in fewer complications and a 
shorter hospital stay. 


Hosch SB, Knoefel WT, Pichimeier U, Schulze V, Busch C, 
Gawad KA et al. Surgical treatment of piles. Prospective, 
randomized study of Parks vs. Milligan-Morgan 
hemorrhoidectomy. 

Dis Colon Rectum 1998; 41: 159-64, 
Postoperative pain, duration of hospital stay and time to return to work 
were all less after Parks’ operation in this study of 34 patients. 
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of Surgery website together with links to free Medline sites 
where abstracts can be accessed (see below for details). If 
you have published a recent randomized trial which has 
not been featured in Scientific Surgery, the Editors would 
be pleased to receive a reprint and consider its inclusion. 


MacRae HM, McLeed RS. Handsewn vs. stapled anastomoses in 
colon and rectal surgery. A meta-analysis. 
Dis Colon Rectum 1998; 41: 180-9. 
This review included 13 randomized trials and concluded that there is little 
clinical diflerence between the two techniques. 


Merad F, Hay J-M, Fingerhut A, Flamant Y, Molkhou J-M, 
Laborde Y. Omentoplasty in the prevention of anastomotic 
leakage after colonic or rectal resection: a prospective 
randomized trial in 712 patients. 

Ann Surg 1998; 227: 179-86. 
in this multicentre trial. omentoplasty did not reduce the frequency or 
severity of anastomotic leakage. 


Morlian BJ, Stehle P, Wachtler P, Siedhoff H-P, Koller M, Konig 
W et al. Total parenteral nutrition with glutamine dipeptide 
after major abdominal surgery. A randomized, double-blind, 
controlled study. 

Ann Surg 1998; 227. 302-8. 
in the 28 patients evaluated, glutamine enriched TPN improved nitrogen 
balance and lymphocyte recovery, and shortened hospital stay 


Lai ECS, Lo C-M, Fan S-T, Liu C-L, Wong J. Postoperative 
adjuvant chemotherapy after curative resection of hepatocellular 
carcinoma: a randomized controlled trial. 

Arch Surg 1998; 133: 183-8. 
Sixty-six patients were included; the regimen of intravenous epirubicin and 
iransarteral cisplatin actually reduced survival, 


Rogers DA, Hatley RM, Howell CG Jr. A prospective, 
randomized comparison of traditional and laparoscopic inguinal 
exploration in children, 

Am Surg 1998; 64: 119-21. 
in this pilot study of 18 children, there were no complications and the 
duration of surgery was similar for each method. 


The British Journal of Surgery website can be found at: 
http://www.bjs.co.uk. In addition to details of current and 
previous articles featured in Scientific Surgery, the website 
contains details of the Editorial Team and Board, instructions to 
prospective authors, links to other sites (such as The Cochrane 
Library) and forthcoming surgical events. The Editors welcome 
comments and suggestions about our website, either in writing 
or through the website address. 


© 1998 Blackwell Science Ltd, British Journal of Surgery 1998, 85, 1166 



























Instructions to authors 





The British Journal of Surgery publishes original articles, reviews 
and leading articles. All manuscripts are submitted to editorial 
review. 


An article is reviewed for publication on the understanding that 
the work it reports has not been submitted simultaneously to 
another journal, has not been accepted for publication elsewhere 
and has not already been published. Any detected attempt at 
dual publication will lead to automatic rejection and may 
prejudice acceptance of future submissions. To avoid subsequent 
embarrassment, please submit with your manuscript copies of 
any other papers, either published, in press, or submitted for 
consideration elsewhere, which relate to the same subject. It is 
essential that you submit any other publications or submissions 
using the same data set to the Editors to allow assessment of any 
potential overlap with the submission to the Journal. Indicate on 
the title page whether the paper is based on a previous 
communication to a society or other meeting. Articles and their 
Hlustrations become the property of the Journal unless rights are 
reserved before publication. 

Send four copies of original articles and other editorial matter 
to: The Editor, The British Journal of Surgery, Blackwell Science 
Ltd, 25 John Street, London WCIN 2BL, UK. Telephone: 
0171404 1831. Facsimile: 0171404 1927. Books for review should 
be sent to the same address. 


A covering letter must accompany all submissions and must be 
signed by all authors. State in the covering letter whether an 
_abstract of the work has been published and give an appropriate 
reference on the title page. Disclose in the covering letter any 
potential or actual personal, political or financial interest you 
may have in the material, information or techniques described in 
the paper. The decision to publish or withhold such information 
_ will be made by the Editors. Acknowledge all sources of financial 
support for the work. The first named author is responsible for 
ensuring that all authors have seen and approved the manuscript 
and are fully conversant with its contents. The Journal accepts 
the criteria for authorship proposed in the British Medical 
Journal (BMJ 1994; 308: 39-42). When a paper has many 
authors (i.e. more than six), you may be asked to justify the 
inclusion of all names listed. Results of multicentre studies 
should be reported under the name of the organizing study 
group. Methods of recognizing contributors have been proposed 
(Lancet 1995; 345: 668). 


Disks 


Following final approval of articles, you will be asked to submit 
the accepted version on disk. These should be 13M-compatible. 
An accurate hard copy must accompany each disk, together with 
details of the type of computer used, software, and disk system if 
known. Do not justify. Please send us digital versions of your 
figures. Ideally, these should be sent in native format or WMF if 
created in Windows. Files saved as PS, EPS, GIF and TIF may 
also be used, but please note that it may not be possible to 
modify them. Avoid using tints if possible; if they are essential, 
try to make them coarse. Further details can be obtained from 
the publisher. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not normally be 
returned. 


Ethics 


The Journal publishes all material relating to human investigation 
and animal experiments on the understanding that the design ‘of the 
work has been approved by local ethics committees or that it 
conforms to standards currently applied in the country of origin. 
The Journal further reserves the right not to publish an article on 
the grounds that appropriate ethical or experimental standards have 


not been reached. Written consent must be obtained from the 
patient, legal guardian or executor for publication in The British 
Journal of Surgery of any details or photographs that might identify, 
an individual. Submit evidence of such consent with the 
manuscript. : 





Preparation of manuscripts 





The British Journal of Surgery subscribes to the policy of uniform 
requirements for manuscripts, which is designed to permit 
authors to resubmit papers to journals without extensive recast- 
ing. Authors are advised to consult the New England Journal of ` 
Medicine 1997; 336: 309-15, or to obtain the leaflet ‘Unifi 
Requirements for Manuscripts Submitted to Biomedi 
Journals’ from The Editor, British Medical Journal, BMA House, ` 
Tavistock Square, London WCIH 9JR, UK (cost £1.00 per — 
copy). 















Authors are responsible for the accuracy of their report 
including all statistical calculations and drug doses. When 
quoting specific materials, equipment and proprietary drugs, 
state in parentheses the brief name and address of the manu- 
facturer. Failure to do so will result in delay in publication as the 
Journal believes that this information is essential for any reader 
who wishes to obtain similar material. Generic names should 
normally be used. 


Original articles 









Original articles should normally be in the forma 
introduction, methods, results, discussion. Each manuse¢ 
have a 200-word structured abstract. Lengthy manus 
likely to be returned for shortening. The discussion in part 
should be clear and concise and should be limited to ma 
arising directly from the results. Avoid discursive spec 
Randomized clinical trials should be clearly identified as suc 5 

the title and abstract. oa 


Reviews 


The Editorial Board of The British Journal of Surgery encourages - 
submission of review articles on topics of interest to its read | 
Any topic will be considered, but priority will be given tot 
addressing a Reed current poen The a of 







of Surgery, The Royal Infirmary, Edinburgh EH3 9YW, UK. . 





Leading articles 


The Editors commission signed leading articles which a f 
600-900 words in length and address controversial topic of o 
current interest. They should be supported by no more than ten > 
key references. Submissions may be subjected to external review > 
and assessment by the Editorial Board before acceptance. The 
Editors retain the right to alter style and shorten material for 
publication. An honorarium is payable on publication. | 


Correspondence 





The Editors welcome topical correspondence relating to articles 
published in the Journal. Letters should not exceed 250 words 
and should be typed double-spaced. 
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Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Type or print the text on one side of sheets of A4 
paper (210x297 mm) with double spacing and 4-cm margins. 


_ Manuscripts that do not conform to these requirements will be 
returned -to you for recasting. Begin each section (abstract, 


intreduction, patients and methods, results, and discussion) on a 
new page. 


Title page 


On the title page give: (1) the title of the article; (2) the name 
and initials of each author; (3) the department and institution to 
which the work should be attributed; (4) the name, address, and 
telephone, facsimile and. e-mail numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support; 
and (6) the category in which the manuscript is being submitted 
{original article, review etc.). 


Abstract 


This should be not more than 200 words on the second page of 
the manuscript and be presented in a structured format. 
Background: state why the study was done, and its main aim; 
Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study: 
randomized controlled trial, retrospective review. experimental 
study, etc. Results: state the main findings of the study; include 
important numerical values. Conclusion: state the main 
conclusion drawn from the results. Controversial or unexpected 
observations may be highlighted, but keep this section brief. 
Write the abstract in clear prose. 


Tables and illustrations 


Submit three copies of all illustrations and tables. Type each 
table on a separate page with an appropriate brief title. Line 
drawings are acceptable as clear black on white graphics, 
computer printout or photocopies. Submit radiographs, photo- 
micrographs, etc unmounted in the form of glossy prints, original 
transparencies or negatives. If you include photocopies, they 
should be of sufficient quality to enable the Journal’s referees to 
judge their content and value. Label each illustration on the 
reverse side giving its number (to correspond with its reference 
in the text) and the name(s) of the author(s); indicate the top of 
the illustration. Include a measure of magnification of 
photomicrographs. [lustrations should be drawn and labelled 
appropriately for reduction to one or two column widths of the 
Journal. Include explanations of symbols and shading in the 
legend. Survival curves should be accompanied by a table giving 
the aetual numbers of patients involved. Include in the legends 
to iBustrations and the footnotes to tables brief but 
comprehensive explanations of all the information presented.’ 
Look at recent issues of the Journal for examples of accepted 
layout. Hf a table or an illustration has been reproduced from a 
published work give the original source in full. Obtain 
permission to use published work from the original author and 
the publisher before submission. 


Abbreviations 


Use abbreviations sparingly. Terms that are mentioned 
frequentiy may be abbreviated but only if this does not impair 
comprehension by the reader. Use abbreviations consistently 
throughout the text and clearly define each one on first use. 


Numbers and units 


Use the decimal point, not a comma, e.g. 5-7. Use a space and 
not a comma after thousands and multiples thereof, e.g. 


% 


_ the 





10000. Use SI units (International System of Units) except for 
measurement of blood pressure (mmHg). Where 
measurements were made in non-SI units, give the actual values 
and units, with SI equivalents inserted in parentheses at 
appropriate points. 


se Be 


Statistics 


For detailed guidance on the handling of ‘statistical material, 
consult Br J Surg 1991; 78: 782-4. In evaluating a manuscript the 
Editors and statistical referees will consider the design of the 
study, the presentation and analysis of data and the 
interpretation of results. | 


Design 


Set out clearly the objectives of the study, identify the primary 
and secondary hypotheses, and the chosen end-points, and 
explain the rationale for the choice of sample size. Investigators 
embarking on randomized controlled studies may wish to 
consider the CONSORT statement (JAMA 1996; 276: 637-9). 


Presentation 


Whenever possible use graphical presentation to illustrate the 
main findings of a study. The use of standard deviation and 
standard error should be clearly distinguished. Do not use the 
‘t? symbol: these statistics should be presented in parentheses 
after the mean value.* 


Analysis 


Clearly describe which methods were used for which analyses; 
any methods not in common usage should be supported by 
references. Report results of statistical tests by stating the value 
of the test statistic, the number of degrees of freedom and the P 
value, e.g. ‘t= 1:34, 16 d.f., P= 0-20’. | 7 


Actual P values should be reported to two decimal places, 
especially when the result is not significant, rather than stating 
‘not significant’. Whenever possible, the results of the primary 
analyses should be reported using confidence intervals instead of, 
or in addition to, P values. 


Interpretation 


Do not confuse statistical significance with clinical significance. 
In particular, ‘negative’ findings should be interpreted through 
the use of confidence intervals. 7 


Beware of placing undue efmphasis on secondary analyses, 
especially when they are suggested by an inspection of the data. 
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Type the references with double spacing in the Vancouver style 
(see above: Uniform Requirements for Manuscripts Submitted 
to Biomedical Journals). Reference to abstracts from meetings is 
discouraged. Reference to unpublished communications will not 
be accepted. Cite personal communications in the text, in 
parentheses. The first author is responsible for confirming the 
acceptability of the material quoted with the originator. 


in the text, number the references consecutively by superscript: | 
or '~, References cited only in tables or figures should be 
numbered in sequence according to the first mention of the table 
or figure in the text. The sequence for a standard journal article 
should be: author(s); title of paper; journal name abbreviated as 
in Index Medicus (written in full if no abbreviation is quoted); 
year of publication: volume number; page numbers. For 
example: De Bolla AR, Obeid ML. Mortality in acute 
pancreatitis. Ann R Coll Surg Engl 1984; 66: 184-6. The sequence 
for the chapters of a book should be: author(s); chapter title; 
editors; book title; place of publication; publisher; year of 
publication; page numbers. For example: Calenoff L, 
Rogers L. Esophageal complications of surgery and lifesaving pro- 
cedures. In: Meyers M, Ghahremani G, eds. Iatrogenic Gastro- 
intestinal Complications. New York: Springer, 1981: 123-63. 





